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PRELIMINARY GEOTECHNICAL STUDY 
SHIP CREEK TO COASTAL TRAIL CONNECTION 

ANCHORAGE, ALASKA 

1.0 INTRODUCTION 

This report presents the results of our review of existing subsurface data and preliminary 
geotechnical engineering studies for a potential new trail to connect the existing trail along Ship 
Creek to the Tony Knowles Coastal Trail (Coastal Trail).  The purpose of this effort was to 
research and evaluate the available existing data, to provide guideline geotechnical 
recommendations for the project, assist the project team and the MOA in selecting alignment 
locations and configurations for the project as it moves forward, and to evaluate future 
subsurface exploration needs.  This report presents a description of the general site and project, 
an interpretation of the expected subsurface geotechnical and environmental conditions based on 
our data review, and preliminary geotechnical engineering conclusions and recommendations.   

The conclusions and recommendations included in this report are based largely on our 
institutional knowledge of the site conditions, derived from prior geotechnical studies and 
laboratory testing performed by ourselves and others.  We understand that the recommendations 
contained herein will be used by the Municipality of Anchorage (MOA), Alaska Rail Road 
Corporation (ARRC), and design team for route selection and conceptual level design.  
Additional explorations and further engineering studies will likely be needed to support the final 
design.   

Authorization to proceed with this work was received in the form of a Letter of Authorization 
signed by Mr. Brendan McKee of CRW Engineering Group on June 22, 2016.  The work was 
performed in general accordance with our January 26, 2016 proposal. 

2.0 SITE AND PROJECT DESCRIPTION 

The study area is located in the lower portion of the Ship Creek Valley north of the downtown 
area of Anchorage, Alaska.  The area is roughly bounded by Ship Creek to the north, North 
Cordova Street to the east, Downtown Anchorage to the south, and Cook Inlet to the west.   A 
vicinity map showing the general project area is included as Figure 1.  Most of the area lies 
within the 600-acre ARRC Terminal Reserve which is largely developed with various 
commercial and light-industrial facilities, and paved parking areas.  Prominent structures in the 
area include the ARRC Headquarters, ARRC Historic Depot, ARRC “freight shed”, the ODOM 
building, the General Services Administration (GSA) building, a Comfort Inn hotel, and the A/C 
Couplet Overpass.  The ARRC mainline track bisects the study area between West Ship Creek 
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Avenue and East 1st Avenue, and a major siding that accesses the rail yard north of Ship Creek 
also traverses the northern edge of the study area.  

In the study area, the Ship Creek valley is nearly 0.5-mile wide and flanked by steep bluffs on 
the north and south that rise approximately 60 to 80 feet above the valley bottom.  Ship Creek 
generally flows down the middle of the valley bottom and is incised 10 to 20 feet locally with 
relatively steep banks down to bed level.  Water levels in Ship Creek are tidally influenced 
within the study area.  Most of the valley bottom has been filled over the years to provide a 
relatively flat area for industrial usage and development.  During the 1964 Great Alaska 
Earthquake, the Fourth Avenue and L Street Slides occurred along the bluff slopes in the 
southern portion of the project area.  Subsequently, much of the bluff area in the project vicinity 
has been modified by grading and construction of sand and gravel buttresses to repair and 
stabilize the slopes.  Previous studies have indicated that the static stability of the slopes in the 
Fourth Avenue Slide meets Municipal code.  However, the stability of these slopes is still 
considered marginal in a large seismic event.  Furthermore, the Municipality of Anchorage 
(MOA) has restrictions for development of the slope and buttress areas in the Fourth Avenue 
slide area.  A site plan showing the project area, approximate slide areas, and other prominent 
site features is included in Figure 2.         

The project generally consists of designing and constructing a trail connection between the 
existing Ship Creek Trail and Coastal Trail through the northern portion of the downtown area.  
Improvements associated with the trail connection project are anticipated to consist of paving, a 
potential crossing of the ARRC mainline track, and other niceties.  At the time of this report, trail 
connection alignments were still under consideration.  Several potential alignments were 
provided by CRW and are shown on Figure 2; however additional alignments may be considered 
as the project progresses.   

3.0 SEISMIC CONSIDERATIONS 

According to the MOA seismically-induced ground failure map, the study area is largely located 
in Zone 4, High Ground Failure Susceptibility.  Portions of the area along the southern margins 
of the study area are mapped as Zone 5, Very High Ground Failure Susceptibility.  
Improvements constructed in the study area will need to consider the potential for seismically 
induced ground failures including sliding slopes, liquefaction, lateral spreading, subsidence, and 
ground rupture.  In the southern portion of the study area, it is our opinion that the most 
important design factor to be considered, particularly for any structures that might be built, is the 
stability of the slopes in that area.  Municipal restrictions will limit the types of structures that 
may occur on or near these slopes.  Other modes of seismically induced ground failure, such as 
potential liquefaction hazards or lateral spreading (near Ship Creek), may be more likely to 
impact design in other portions of the study area.  The following subsections include discussions 
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regarding the 1964 Great Alaska Earthquake, typical landslide morphology, and additional slope 
stability considerations.    

3.1 The Great Alaska Earthquake   
 
On March 27, 1964, a major earthquake shook Alaska, causing widespread damage throughout 
the south-central region.  In Anchorage, major damage occurred mostly as slope failures in steep 
bluff areas.  At least six landslides took place locally during this earthquake, five of which were 
large scale translatory slides having similar characteristics.  The Fourth Avenue slide that 
occurred in the project area was one of the most significant of these slides.  Typical 
characteristics of the L Street and Fourth Avenue slides are discussed in Section 3.2. 

Factual data concerning the period, acceleration, amplitude of ground waves, intensity and 
duration of the 1964 Alaska earthquake that caused the slides are non-existent.  Eyewitness 
accounts have been compiled and many interested groups, as a means of producing these 
essential facts, have attempted extrapolations based on subsequent studies.  The following is a 
summary of these findings. 

• Magnitude: The U.S. Geologic Survey (USGS) rated the 1964 Good Friday Earthquake 
as a shock of moment magnitude of 9.2 with its epicenter about 80 miles east of 
Anchorage. 

• Intensity: Based on observed damage, it was estimated that the intensity in the 
Anchorage area was approximately VIII on the Modified Mercalli Scale. 

• Duration: From six eyewitness accounts, the duration of intense motions appears to have 
been at least four minutes. 

• Acceleration: The acceleration of the ground can only be estimated based on observed 
damage, displacement of buildings or other structures or from an evaluation of compiled 
data from other earthquakes.  After the earthquake William Cloud, Chief of the 
Seismological Field Survey, USGS, estimated that the maximum acceleration was 
approximately 18 percent of gravity (0.18g) based on a duration of 3 minutes.  Other 
studies since that time place the maximum acceleration between 0.14 and 0.17g with 
0.16g being a reasonably average estimate.  Woodward–Clyde Consultants, in more 
recent studies for the downtown courthouse, from searches of the literature, agree that 
values in the 0.15 to 0.20 range are reasonable in the Anchorage area. 

3.2 L Street and Fourth Avenue Slides 

A portion of the study area is situated within areas affected by the L Street and Fourth Avenue 
slides (depicted in Figure 2) that occurred during the 1964 Great Alaska Earthquake.  The north 
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end of the L Street Slide graben occurred within 300 feet of the project site.  The western edge of 
the mapped zone of major ground adjustment associated with the Fourth Avenue Slide occurred 
about 400 feet east of the project site.  At each of these locations, the slides occurred as an 
outward movement of a wedge of earth with maximum horizontal displacements of 14 to 19 feet.  
The wedges ranged from 1,600 to 4,000 feet long, 900 to 1,200 feet wide, and to 50 to 60 feet 
deep.  Shannon & Wilson’s 1964 study indicates that the sliding surface typically occurred 
around elevation +50 near the top of a 20 to 30 foot thick zone of soft and sensitive clay.  In the 
L Street slide there was also evidence of further ground movement around +15 feet elevation.  In 
both slides, there was little vertical displacement of the slide block itself and most of the vertical 
displacements occurred in grabens near the crest of the slides and in pressure ridges that 
developed in the toe areas of the slide zones.  Consequently, most of the property damage that 
occurred in the slide zones was in the graben and pressure ridge areas.   Subsidence in the 
grabens typically ranged between 7 and 10 feet.   The “Nose” of high ground traversed by 
Christensen Street west of the Fourth Avenue slide did not fail during the 1964 event.   

3.3 Slope Stability Considerations 

Portions of the study area are located within the L Street and Fourth Avenue slide zones 
described briefly in the preceding section.  Other slopes along the southern edge of the study area 
did not fail during the earthquake.  However, prior studies we reviewed for this project 
postulated that ancient slides had likely occurred along these slopes as well.  Following the 
earthquake, Shannon & Wilson conducted extensive geotechnical studies of these slide areas and 
provided conclusions regarding possible future movements as well as recommendations for 
remedial measures for addressing future slope stability concerns, including buttressing of the 
most unstable slope areas.  Subsequently, compacted sand and gravel buttresses were constructed 
at the toe of the Fourth Avenue slide path and on the slope north of 2nd Avenue, approximately 
between K and H Streets (extended), in the project area.    

Studies conducted by Shannon & Wilson, and others at various times, typically agree that the 
stability of the existing slopes along the bluff, including buttressed and un-buttressed slopes, 
remains marginal and does not likely meet current Municipal code for minimum factor of safety 
against sliding during a large seismic event.  Current Municipal code dictates that minimum 
factors of safety against sliding under static and dynamic conditions are 1.5 and 1.1, respectively.  
In general, improvements near the toe of or within these slopes will need to consider the 
potential for future soil movements as well as the specific requirements outlined by the 
Municipal restrictions for developing on the slopes. 
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4.0 EXISTING DATA REVIEW 

Shannon & Wilson conducted a records review to locate existing subsurface geotechnical and 
environmental information in the project vicinity.  The review primarily included documents 
from geotechnical studies found by searching our in-house project database, studies provided by 
the Alaska Rail Road Corporation (ARRC), and the Alaska Department of Environmental 
Conservation (ADEC) database.  We also contacted the Municipality of Anchorage (MOA). 

4.1 Soil Conditions 

Based on our review of the borings associated with investigations in the study area, we anticipate 
that the soils in the area will generally consist of, in descending order, 1) variable thicknesses of 
predominantly granular fill and/or native soils, 2) estuarine (tidal), fine-grained deposits, 3) a 
relatively thin layer (typically less than about 10 feet) of gravelly alluvium, and 4) clay of the 
Bootlegger Cove Formation (BCF).  A few deep borings we reviewed penetrated the clay 
formation and encountered glacially overridden sand and gravel below elevations of about -150 
to -160 feet. Note, estuarine deposits are not present beneath portions of the study area situated 
on or above the bluff slopes along the southern portion of the study area.  

The locations of the borings excerpted from these studies and considered in our review are 
shown on Figure 2.  Summary logs of borings are presented in Appendix A along with a list of 
references, including the names of the reports from which the boring logs have been taken. 

4.1.1 Fill and Native Granular Soils 

Excluding the slopes in the southern portion of the study area, the ground surface of the study 
area is typically covered with granular soil that provides a level surface for the existing 
developments.  These materials largely consist of man-made fills that may have been derived 
from off-site sources.  It is also surmised that surficial granular materials may have originated 
from Ship Creek alluvium or glacial outwash (Naptowne Outwash).  According to the boring 
logs we reviewed, the thickness of the granular materials near the surface in the Ship Creek 
valley bottom varies in thickness, ranging from 4 to about 15 feet thick.  These granular 
materials are typically medium dense to dense, and vary from clean (less than 5 percent fines) to 
silty.  In some areas, organic and man-made debris have been found within fill soils, particularly 
in the Ship Creek Boat Launch. 

Along with granular fill materials, the area above and south of the bluff slopes along the southern 
portion of the study area is underlain by a glaciofluvial deposit known as the Naptowne 
Outwash.  The Naptowne Outwash typically consists of relatively compact sand and gravel with 



 

Ship Creek Trail to Coastal Trail Connection.docx 32-1-02528 
6 

less than about 10 percent fines.  The outwash layer is typically 20 to 30 feet thick, but may be as 
thick as 40 feet in the L Street slide area. 

4.1.2 Estuarine Deposits 

Below the surface fill soils, predominantly fine-grained materials, understood to be estuarine 
deposits, comprise the upper portion of the native soils in much of the Ship Creek valley bottom.  
Based on the reviewed borings that encountered this unit, these deposits extend to depths ranging 
between approximately 18 and 28 feet below the ground surface (bgs).  The boring logs indicate 
that the estuarine materials vary between silt and clay (based on Atterberg Limits results and 
field descriptions) and often contain fine sand lenses.  The presence of organic materials, 
including wood, roots, and peat were also noted on some logs.  Penetration resistance results and 
field strength testing suggest that these deposits are typically medium stiff to stiff, with 
occasional soft zones.  

The depositional environment of these materials is complex, and has influenced their properties, 
which vary with location.  In general, the silt would have been deposited under extremely 
varying hydrostatic conditions imposed by large tidal fluctuations.  Water currents, wave action 
and interaction with seasonal ice accumulations also account for locally varying strength and 
densifying mechanisms.  Secondary structures within the unit often include thin laminations of 
coarse sand, which combined with desiccation processes, further contributed to local property 
variations.   

4.1.3 Sand and Gravel Alluvium 

In much of the Ship Creek drainage, there is a layer of sand and gravel, sometimes referred to as 
the Ship Creek Alluvium, beneath the estuarine soil.  Where this layer was encountered in the 
study area (based on the reviewed borings), it ranged from about 5 to 15 feet thick.  Penetration 
resistance measurements indicate that the alluvium, where found, is generally medium dense to 
dense.  Based on reported visual classifications and gradation test results from the studies, this 
deposit ranges from clean to slightly silty, and grades locally from sandy gravel to gravelly sand. 

4.1.4 Bootlegger Cove Formation 

Beneath the estuarine and granular layers, or the fills and Naptowne Outwash materials expected 
in the upslope portions of the site, is a thick unit of gray silts, clays, and silty clays of the BCF. 
In the upslope areas, the upper 20 to 30 feet of this unit is typically stiff to very stiff and over-
consolidated, probably due to desiccation.  Below this zone, the BCF becomes soft to medium 
stiff, and then increases in stiffness with depth.  Based on available test results shear strength 
values ranged from about 0.25 (soft to medium stiff) to 0.9 (stiff) tons per square foot (tsf) across 



 

Ship Creek Trail to Coastal Trail Connection.docx 32-1-02528 
7 

the study area.  Previous studies have encountered soft, sensitive zones within the BCF between 
about 20 feet and 50 feet elevation.  The failure surface of the Fourth Avenue slide corresponded 
approximately with the upper surface of soft, sensitive clay.  One method for estimating strength 
loss in clays during a seismic event is to measure their sensitivity.  Clay sensitivity is estimated 
by calculating the ratio of the undisturbed and remolded strengths.  Sensitivity values less than 4 
generally indicate low sensitivity while sensitivity values greater than 8 indicate high sensitivity.  
The sensitivity values reviewed in our study typically ranged from less than 1 to about 5, with 
occasional higher values recorded for discrete intervals.   

As with the estuarine unit, there are layers and lenses of sand throughout the BCF.  Liquefaction 
was documented in S&W 1964 for a sand seam at 48 feet elevation just above the scarp of the 
Fourth Avenue slide.  The report concluded that liquefaction may have contributed to strength 
loss that precipitated the slide.  Sand seams were not as evident in the logs of borings reviewed 
for the project area, but have been found in numerous borings advanced into the BCF in the 
Anchorage area.  Based on our general knowledge of the formation and laboratory test results 
from the previous studies, these materials are typically normally consolidated to over-
consolidated.   

The clay unit is underlain by a thick zone of glacially deposited sand and gravel.  Deeper borings 
from explorations conducted for the A/C Couplet Overpass encountered these deposits below 
elevations of about -150 to -160 feet (about 185 feet below the ground surface).  Other deep 
borings we reviewed did not penetrate the clay formation at these elevations, indicating an 
undulating contact between the BCF and underlying formation.  Throughout the Anchorage area 
these glacial materials range in texture from till (nearly equal parts sand, silt and gravel) to 
outwash material (cleaner sands and gravels).  In most cases this soil unit is compact (dense to 
very dense), and is well suited as a bearing stratum for heavily loaded pile foundations.  It should 
be noted that artesian conditions, with pressure heads well above the ground surface, have been 
periodically encountered by borings advanced into this stratum.  

4.2 Groundwater Conditions 

In the boring logs reviewed for this study, groundwater was encountered at depths ranging 
between 3 and 15 feet bgs in the lower (ie. valley bottom) portions of the study area, and 
between 13 and 25 feet bgs in the upslope areas.  In general, the groundwater levels in the tidal 
flat areas (the lower portions of the project area) are relatively close to the surface elevation of 
the mudflats (or average tide conditions).  Note that water levels closer to Ship Creek are known 
to be influenced by tidal fluctuations in the creek and may also fluctuate by several feet 
seasonally or during periods of high precipitation or rapid snow melt.  In the upslope areas, the 
groundwater conditions depend on the distribution of soils.  The clay and silt soils are relatively 
impermeable such that water encountered within these soils is most generally related to perched 
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water in overlying granular materials, or interstitial water traveling through free-draining sand 
lenses. 

4.3 Environmental Conditions 

The Alaska Department of Environmental Conservation (ADEC) contaminated sites and leaking 
underground storage tank (LUST) sites databases were reviewed on August 10, 2016 regarding 
sites located within and adjacent to the proposed project boundary.  A map showing the general 
locations of the contaminated and LUST sites found in the ADEC database review for the study 
area is included as Figure 3. General details, based on site summary information included in the 
database, regarding the listed sites are summarized in Table 1.    

Based upon review of ADEC database, eight contaminated sites and six LUST sites are located 
within or adjacent to the study area boundaries and it is possible that contaminated soil and 
groundwater are present at concentrations greater than the current ADEC clean up levels in areas 
within the project boundary.  If construction is planned to occur within active contaminated sites 
or LUST sites, the need for on-site soil and groundwater sampling should be further investigated 
prior to construction activities.  Some contaminated and LUST sites may also be closed but have 
institutional controls in place that require additional coordination and planning before soil or 
groundwater can be disturbed or moved from the site. It should be noted that it is likely that 
groundwater contamination may have migrated several hundreds of feet from contaminated and 
LUST site source areas. 

5.0 PRELIMINARY ENGINEERING CONSIDERATIONS 

The recommendations contained in the following paragraphs are intended to assist the project 
team and the MOA in selecting alignment locations and configurations for the project as it 
moves forward and are therefore generalized and preliminary in nature.  The available existing 
data are useful for a preliminary evaluation of the subsurface conditions in the project area; 
however, we expect that it will be necessary to perform additional site specific explorations for 
the project in order to refine our conclusions and recommendations once a final alignment is 
selected.  These explorations can be planned to make use of existing data to the extent 
practicable. 

The design of trails, slabs, and other structures for this project must take into account the bearing 
support capabilities of the soils, the expected settlements, seismic sensitivity, and the effects of 
seasonal frost action.  Additionally, improvements on or near the marginally stable slopes in the 
southern portion of the area will need to consider potential slope stability concerns and 
Municipal restrictions.  Existing subsurface data indicates the soil profile consists of 
predominantly granular fills and native soils, estuarine deposits, and alluvium that are underlain 
by a thick unit of BCF clays.  Given our understanding of the soil conditions in the project area, 
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we anticipate that the existing soils will generally be adequate to support pavements, slabs, and 
other structures with relatively light loads that are anticipated to be associated with this project.   

Depending on the chosen final alignment, a crossing may be needed to traverse the existing 
ARRC tracks.  It is anticipated that the crossing would consist of a bridge structure supported on 
piles or shallow foundations or a culvert-like structure that would cross beneath the tracks.  The 
fine-grained estuarine deposits in the Ship Creek valley area are variably soft to stiff and the 
underlying fine-grained deposits (BCF) are anticipated to be soft with low strength in the upper 
90 feet of the soil column.  Depending on the specific soil conditions and the anticipated loading, 
piles may be needed to extend through the estuarine deposits and granular alluvial soil and into 
the underlying BCF to provide adequate resistance.  Shallow foundations for a crossing structure 
will need to consider potentially adverse settlements due to consolidation of the estuarine 
silts/clays and the BCF clays.  The potential for frost heaving will also need to be addressed. A 
culvert-type structure may be less susceptible to settlement issues; however, such a structure 
would need to consider local groundwater conditions at the crossing area.  Site specific 
subsurface conditions should be evaluated to support design of a crossing structure. 

Design of trails and pathways should be based on the type and frequency of traffic expected and 
on the typical soil conditions.  A typical structural section for trails constructed over granular 
fills and native alluvial soils will likely consist of about 18 inches of Type II/IIA fill.  The 
section thickness may be thicker or contain geotextiles where trails cross over fine-grained or 
poorly-drained areas.  The thickness of Asphalt Concrete (AC) pavement wearing course for the 
trails will be 2 inches unless locally required to be thicker for large vehicle or truck crossings. 

New embankments may be needed if portions of the new trail connection are constructed over 
undeveloped lands, particularly in the area west of the ARRC mainline track where these lands 
are located in the upper reaches of the intertidal area.  Embankments constructed on the expected 
estuarine soils would need to consider the potential for consolidation settlements as well as 
possible soft ground constructability issues.  The amount of settlement would depend on the size 
of the embankment but would likely be less than about 1 to 2 feet and would occur over several 
years time.  The seaward edge of the embankment would also need to incorporate some degree 
of armoring to protect against erosion from extreme high tides and storm surges.    

6.0 ADDITIONAL CONSIDERATIONS 

The preliminary recommendations provided herein are based on subsurface data from previous 
explorations, some of which were conducted more than 40 years ago.  Due to the age of some of 
these studies, there is inherent uncertainty regarding the usefulness of the data for current 
projects.  Site conditions, particularly in regards to shallow soils (less than 20 feet), may have 
been modified during various developments in the study area.  While the data provide a general 
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insight into the conditions in the study area, some of the data are not sufficient for final design 
and further explorations, consisting of geotechnical borings, will likely be needed.  The extent of 
explorations that will be needed will depend upon many factors.  These include the proximity of 
the final trail alignment to existing explorations, locations of any structures, the anticipated 
structural loads, the depth and extent of embankments, and the design standards chosen for the 
project.   

Development on or near the buttress areas or other marginally stable slopes will be subject to the 
established restrictions on construction and structural requirements and may also be scrutinized 
by the Anchorage Geotechnical Advisory Commission (GAC).  Depending on the nature of the 
proposed improvements in those areas, GAC concurrence may require stability analyses based 
on new explorations to establish the nature and extent of the buttress and underlying soils, as 
well as the soils above the buttress.  Path and trail type improvements which are designed with 
minimal impact to the slopes would likely be approved without rigorous analyses, while new 
structures, including structures designed to retain soil, will require a relatively higher degree of 
analysis. 

It should be noted that the Ship Creek area is largely industrial and has been so for years.  Given 
this history, contaminated soil and groundwater may be present as a result of unknown historical 
releases.  The project area contains sites that are listed in the ADEC contaminated sites and 
LUST databases.  It may be prudent to conduct specific environmental studies [Phase I and/or 
Phase II Environmental Site Assessment (ESA)] to evaluate the potential for soil and 
groundwater contamination along the final alignment prior to final design.   

7.0 CLOSURE/LIMITATIONS 

This report was prepared for the exclusive use of our client and their representatives for 
evaluating the site as it relates to the geotechnical aspects discussed herein.  The conclusions and 
preliminary recommendations contained in this report are based on the assumed site conditions 
described herein.  These conditions were interpreted from nearby prior explorations conducted 
for past projects on nearby sites.  Furthermore, a substantial time lapse has occurred between the 
past explorations we reviewed and this report.  As such, conditions may have changed due to 
natural causes or construction operations at or adjacent to the site and it should not be assumed 
that prior exploratory borings are representative of the current subsurface conditions at the site.  
The information included herein should be considered preliminary and for planning purposes 
only.  Additional explorations and engineering analyses are required to develop final design 
recommendations.  





TABLE 1 
 CONTAMINATED AND LUST SITES WITHIN AND ADJACENT TO THE PROJECT AREA

SHANNON & WILSON, INC.

August 2016 32-1-02528, Ship Creek Trail to Coastal Trail Connection, Anchorage, Alaska Table 1 / Page 1 of  4

Facility Name
 and Street Address Office File ID~ Status/Priority Site Summary from ADEC Database*

ARRC Consolidated Freightways/SBS Building

801 West 1st Avenue

ARRC - Anchorage Terminal Reserve GW Areas 2/3 
185 & 619 East Ship Creek Avenue

ARRC M-I Swaco Lease Property

721 West 1st Avenue

ARRC Ship Creek HOT
445 East Ship Creek Avenue

Notes:

The site was added to the database in 2009 when petroleum impacted soil was encountered during the removal of a 2,000-gallon 
heating oil underground storage tank (UST).  Samples collected at the groundwater interface 5 feet bgs) contained diesel range 
organics (DRO) at concentrations up to 10,700 mg/kg and benzene up to 0.0624 mg/kg.  In 2010, 40 cy of DRO impacted soil was 
removed from the site during the removal of a 5,000-gallon diesel UST.  Soil samples collected at the groundwater interface 3.5 feet 
bgs contained concentrations of DRO up to 23,800 mg/kg.  In October 2015, impacted soil was encountered during the removal of 
one a 2,000-gallon gasoline UST and one 2,000-gallon diesel UST.  According to the ADEC database, the ARRC plans to address on-
site contamination some time in 2016.  No further details are listed on the ADEC database.  

~ The Office File ID is the ADEC file identification number
*  Site summaries were adapted from summary statements in the ADEC online database.  This summary may not fully describe the nature of the environmental concern and/or potential risk to human health, safety, welfare, or the environment

mg/kg - milligrams per kilogram, mg/L - milligrams per liter, cy - cubic yards, bgs - below ground surface

Contaminated Sites and LUST Sites within Project Boundary

2100.38.514 Active

2100.38.447 Active This site is located at the groundwater areas of interest 2/3 and 4 in the Anchorage Terminal Reserve.  The area is characterized by 
two vinyl chloride plumes.  The groundwater 2/3 plume begins at lease property 077 (corner of Ingra Street and Ship Avenue) and 
extends west to lease property 128 (near corner of Ship Creek Avenue and North Cordova).  The groundwater 4 plume begins at near 
the corner North Cordova and East 1st Avenue and extends northwest to West Ship Creek Avenue and North C Street.  The vinyl 
chloride plume at groundwater 2/3 indicates contamination up to 0.025 mg/L.  The vinyl chloride plume at groundwater 4 indicates 
contamination up to 0.0095 mg/L.  Both plumes appear to be flowing to the northwest, consistent with the current groundwater flow 
direction

2100.38.556 Cleanup Complete - 
Institutional Controls 

In 2002, residual range organic (RRO) and DRO contamination were encountered at three areas on the site during an environmental 
assessment.  Confirmation soil samples collected between 5.5 and 6.5 feet bgs contained detectable concentrations of RRO and DRO 
less than the applicable ADEC cleanup levels.  In July 2015, soil samples collected during site characterization activities contained 
DRO contamination at 1 foot bgs to 7.5 feet bgs, ranging in concentrations from 473 mg/kg to 3,700 mg/kg.  Additional site 
characterization activities were completed in November 2015.  Groundwater samples did not contain detectable DRO concentrations.  
Approximately 98 cy of DRO-impacted material was excavated and removed from the site.  Soil confirmation samples contained 
DRO concentrations greater than the ADEC cleanup levels at 3,940 mg/kg.  It was determined by the ADEC in January 2016 that the 
contaminant concentrations remaining on site did not pose an unacceptable risk to human health or the environment, therefore; no 
further remedial action was required as long as institutional controls were met.  Approval from the ADEC is required prior to 
transporting soil or groundwater off-site.  

2100.38.043 Cleanup Complete DRO contamination was encountered during the removal of a heating oil tank.  Fifty cy of soil was excavated and transported to 
Alaska Soil Recycling for treatment.  No further details regarding cleanup activities are listed on the ADEC database.  Site closure 
was approved in 2001.  According to the ADEC database, approval is required from the ADEC is prior to transporting soil or 
groundwater off-site. 
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ARRC - Anchorage Terminal Reserve Site wide
Whitney Road

Consolidated Freightways USTs 1&2
 801 W. 1st Avenue

Consolidated Freightways/SBS Building USTs 3&4
 801 W. 1st Avenue

GSA Motor Pool
701 West 2nd Avenue

Notes:

mg/kg - milligrams per kilogram, mg/L - milligrams per liter, cy - cubic yards, bgs - below ground surface

2100.26.602 Active The on-site contamination is connected to ADEC-listed contaminated site ARRC- Consolidation Freightways/SBS Building site.  
This site addresses the contamination encountered during the removal of USTs 3 (2,000-gallon gasoline UST) & 4(2,000-gallon 
diesel UST) at the site.  The tanks were removed in October 2015.  Gray-stained soil with petroleum odor was noted at the bottom of 
the excavations at 5 feet bgs.  Nine soil samples collected to a depth of 4 feet bgs contained petroleum constituents above ADEC 
cleanup levels.  Site characterizations are ongoing at the site.

2100.26.197 Cleanup Complete In 1988 and 1989, a 250-gallon used oil and 10,000-gallon gasoline UST were closed in place without site characterization 
assessments.  In 2000, DRO and RRO-impacted soil and groundwater were encountered during site characterization activities.  
Groundwater sampling was conducted annually until 2004, when detected concentrations of target analytes were less than the 
applicable ADEC cleanup levels.  The site was closed in 2004.  According to the ADEC database, approval is required from the 
ADEC is prior to transporting soil or groundwater off-site.

~ The Office File ID is the ADEC file identification number

2100.26.359 Cleanup Complete The on-site contamination is connected to ADEC-listed contaminated site ARRC- Consolidation Freightways/SBS Building site.  
This site addresses the contamination encountered during the removal of USTs 1 (6,000-gallon diesel UST) & 4 (1,000-gallon 
gasoline UST) at the site.  Soil samples contained total petroleum hydrocarbons (TPH), GRO, and benzene, toluene, ethylbenzene, 
and xylenes (BTEX) at concentrations greater than the applicable ADEC cleanup levels.  Soil samples collected following the 
excavation of approximately 1,000 tons of soil contained TPH, GRO, and benzene, BTEX at concentrations greater than the 
applicable ADEC cleanup levels.  The site was closed in 1993.  Any remaining contamination at the site is being addressed through 
ARRC- Consolidated Freightways/SBS Building USTs 3&4 LUST site and the ARRC- Consolidation Freightways/SBS Building 
contaminated site.  According to the ADEC database, approval is required from the ADEC is prior to transporting soil or 
groundwater off-site.  

2100.38.447 Informational This site was added to track details regarding an administrative order of consent [(US Environmental Protection Agency (EPA) 
Docket No. Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 10-2004-0065)] for a 600 acre 
area owned by the Alaska Railroad Corporation, which included ARRC terminal, Area 3, and designated ARRC lease properties.  In 
2011, the Environmental Protection Agency issued a letter that addressed the satisfactory completion of the CERCLA Remedial 
Investigation and Feasibility Study and Resource Conservation and Recovery Act (RCRA) Facility Investigation/Corrective 
Measures Study at the Anchorage Terminal Reserve.  The individual sites with the Anchorage Terminal Reserve site have been 
transferred to the ADEC.  Efforts to remediate these sites are ongoing.

*  Site summaries were adapted from summary statements in the ADEC online database.  This summary may not fully describe the nature of the environmental concern and/or potential risk to human health, safety, welfare, or the environment
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Facility Name
 and Street Address Office File ID~ Status/Priority Site Summary from ADEC Database*

Odom Corporation (240 West 1st Avenue)
240 West 1st Avenue

To evaluate groundwater at the site, Monitoring Well MW-1 was installed in 2000 and sampled annually through 2009, when two 
additional monitoring wells were installed to delineate contamination at the site.  Samples from Well MW-1 contained benzene 
concentrations greater than the ADEC cleanup level.  The ADEC determined that contamination above ADEC cleanup levels remains 
at the site, but does not pose an unacceptable risk to human health or the environment.  The site was issued the designation of clean 
up complete with institutional controls in 2011.  According to the ADEC database, approval is required from the ADEC prior to 
transporting soil or groundwater off-site.  The groundwater flow at the site is to the north-northwest.

ARRC Ship Creek Rail Yard Seep

Whitney Road & A Street

ARRC - Anchorage Terminal Reserve GW Area 6
101 East Whitney Road - Whitney Road at C Street 
Bridge

ARRC Knik Arm Power Plant
229 Whitney Road

Notes:

Contaminated Sites and LUST Sites Adjacent to Project Boundary

2100.38.447 Active This site is located at in the Anchorage Terminal Reserve, north of Ship Creek Avenue along Whitney Road and underneath the C 
Street Bridge.  Sampling detected groundwater contaminant levels up to .062 mg/L trichloroethylene (TCE), 0.02 mg/l 
tetrachloroethene (PCE), and 0.14 cis-1,2 dichloroethylene, all above the applicable ADEC cleanup levels.  Surface soil samples 
indicate benzene contamination up to 0.0566 mg/kg and TCE contamination up to 0.04 mg/kg.  Based on groundwater sampling 
activities, the contamination plume appears to be flowing from north to south, underneath the C Street Bridge.  Groundwater is 
flowing southwest on the site. Remediation efforts are ongoing at the site.

~ The Office File ID is the ADEC file identification number
*  Site summaries were adapted from summary statements in the ADEC online database.  This summary may not fully describe the nature of the environmental concern and/or potential risk to human health, safety, welfare, or the environment

mg/kg - milligrams per kilogram, mg/L - milligrams per liter, cy - cubic yards, bgs - below ground surface

2100.26.174 Cleanup Complete - 
Institutional Controls 

In 1997, petroleum contaminated soil was encountered during the removal of one 2,000 gallon gasoline UST, and one 1,000 gallon 
UST.  A combined total of 25 cubic tons of impacted soil were excavated from both UST excavations and transported off-site for 
thermal remediation.  While excavating this soil, groundwater was encountered at 4 feet bgs.  Confirmation soil samples collected 
from 3 to 6 feet bgs contained benzene up to 0.584 mg/kg.

2100.38.103 Active In 1998, 2,400 gallons of transformer oil containing polychlorinated biphenyls (PCBs) was released from two electrical transformers 
at the Knik Arm Power Plant (KAPP).  It is estimated that approximately 1,900-2,100 gallons of product was recovered.  The 
majority of the spill was contained to the area’s storm water drain system, but some reached Ship Creek.  DRO-impacted soil beneath 
the transformer was excavated, treated off site, and returned to the site.  The ADEC determined that no further remediation action 
was required for the transformer spill, but further evaluation of DRO contamination on the site may be necessary.  Sediment sampling 
of the KAPP pond in 1998 and 2005 showed elevated levels of polycyclic aromatic hydrocarbons (PAHs), volatile organic 
compounds (VOCs), and PCBs.  Remediation efforts are ongoing at the site.

2100.38.033 Active In 1986, a petroleum-sheen was noted to be discharging from a seep, located down gradient of the ARRC rail yard, into Ship Creek.  
A failed water separator was known to contribute to the contamination.  The rail yard covered with numerous track and related shops, 
general repair and maintenance buildings.  In 1989, soil and water collected contained petroleum contamination.  Some of the 
contaminated soils have been excavated and some free product was recovered.  In 2007, EPA Anchorage Terminal Reserve 
Investigations performed indicated groundwater contamination remains at this site, which is located within the Groundwater Area 6 
site.  Surface water samples collected in 2011 did not contain detectable hydrocarbon concentrations.  Remediation efforts are 
ongoing at the site.
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 and Street Address Office File ID~ Status/Priority Site Summary from ADEC Database*

Commerce Building

509 West 3rd Avenue

ARRC - Warehouse Avenue
445 Warehouse Avenue

Property - 315 East 1st Avenue
315 East 1st Avenue

Wrightway Auto Carriers
101 East Whitney Road

Notes:

2100.26.136 Cleanup Complete Limited information was available on the ADEC LUST database.  Soil samples collected during the removal of a tank at the site did 
not contain target analytes greater than the applicable ADEC cleanup levels. Groundwater samples contained concentrations of 
benzene above ADEC cleanup levels.  According to the database, contamination appears to be localized at one well location.  The 
site was closed in 1993.  The groundwater flow at the site is to the northwest.  According to the ADEC database, approval is required 
from the ADEC is prior to transporting soil or groundwater off-site.

The site was added to the ADEC database in 1996 when DRO-impacted soil and groundwater were encountered during the removal 
of heating oil tanks.  Soil contamination includes DRO, xylenes, and RRO.  Groundwater samples contained concentrations of total 
petroleum hydrocarbons greater than the applicable ADEC cleanup levels.  Site closure was approved in 1998.  According to the 
ADEC database, approval is required from the ADEC is prior to transporting soil or groundwater off-site. 

2100.26.037 Cleanup Complete Fifty cy of soils were excavated during the removal of a 500-gallon diesel UST.  Confirmation soil samples indicate contamination 
remains on site.  The LUST site was closed in 2005 and cross-referenced with ADEC contaminated site ARRC- Ship Creek HOT .  
According to the ADEC database, approval is required from the ADEC is prior to transporting soil or groundwater off-site. 

One 2,000-gallon and one 5,000-gallon diesel UST and one 2,000-gallon gasoline UST were removed from the site.  Petroleum-
impacted soil as encountered in the vicinity of the gasoline UST.  Surface spills were observed near the diesel dispenser on-site.  
Based on the information provided, the ADEC determined that the contaminant concentrations remaining on site do not pose an 
unacceptable risk to human health or the environment.  No further remedial action was required by the ADEC as long as the site is in 
compliance with established institutional controls.  According to the ADEC database, approval is required from the ADEC is prior to 
transporting soil or groundwater off-site.

2100.38.164 Cleanup Complete

mg/kg - milligrams per kilogram, mg/L - milligrams per liter, cy - cubic yards, bgs - below ground surface
*  Site summaries were adapted from summary statements in the ADEC online database.  This summary may not fully describe the nature of the environmental concern and/or potential risk to human health, safety, welfare, or the environment
~ The Office File ID is the ADEC file identification number

2100.26.225 Cleanup Complete - 
Institutional Controls 
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APPENDIX A 

 
EXCERPTED BORING LOGS FROM PRIOR EXPLORATIONS  

BY SHANNON & WILSON, INC. AND OTHERS 
 

Reference List 
 

Alaska Department of Highways, April 1968, Foundation Report, Anchorage Port Access 
Viaduct, Bridge No. 455, Project No. F-042-1(23), Phase I 

DOWL Engineers, Inc., April 2006, Final Subsurface Exploration, Alaska Railroad 
Corporation Intermodal Facility, Anchorage, Alaska 

Golder Associates, Inc. 1996, Geotechnical Investigation Christensen Drive 
Golder Associates, Inc. 1997, Christensen Drive Retaining Wall, Geotechnical Wall Design 

Criteria 
Golder Associates, Inc. 1999, Christensen Drive Slope Stability and Wall Design 

Geotechnical Investigation 
Harding Lawson Associates, Inc. 1990, C Street Realignment 
R&M Consultants, Inc. 1974, Subsurface Soil Investigation for the Proposed Second Avenue 

and K Street Office Building, Anchorage, Alaska 
Shannon & Wilson, Inc. 1964, Anchorage Area Soils Studies, Alaska 
Shannon & Wilson, Inc. 1970, Foundation Investigation, Third Avenue Development, 

Anchorage, Alaska 
Shannon & Wilson, Inc., 1983, Geotechnical Report, CBD-1 Sewer Trunk Phase IV, 

Anchorage, Alaska 
Shannon & Wilson, Inc., 1986/1987, Multiple Reports for Ship Creek Waterfront 

Development, Anchorage, Alaska 
Shannon & Wilson, Inc. 1989, Installation and Sampling of Groundwater Monitoring Wells, 

Consolidated Freightways, 801 W. 1st Avenue, Anchorage, Alaska 
Shannon & Wilson, Inc., May 1996, Geotechnical Report, Copper Whale Inn Bed & 

Breakfast Addition, Anchorage, Alaska 
Shannon & Wilson, Inc. 2000, GSA Parking, Slope Stability Study, Anchorage, Alaska 
Shannon & Wilson, Inc. 2004, Ship Creek Bridge, Anchorage, Alaska 
Shannon & Wilson, Inc., May 2007, Geotechnical Report, ARRC Development East Ship 

Creek Avenue, Anchorage, Alaska 
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Reference List (Cont’d) 
 
 

Shannon & Wilson, Inc., July 2008, Geotechnical Engineering Report, ARRC Freight Shed, 
Anchorage, Alaska 

Shannon & Wilson, Inc., April 2009, Geotechnical Engineering Report, ARRC Parking Lots, 
Anchorage, Alaska 

Shannon & Wilson, Inc., October 2011, Geotechnical Engineering Report, Water Main 
Uprgrades 3rd to 5th Avenue, L to K Street, Anchorage, Alaska 

Shannon & Wilson, Inc., March 2012, Geotechnical Engineering Report, Ship Creek Access 
Improvements, Phase I, Anchorage, Alaska 

Shannon & Wilson, Inc., February 2014, Geotechnical Engineering Report, Kings Landing 
Phase II Improvements, Anchorage, Alaska 
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ALASKA DEPARTMENT OF HIGHWAYS, APRIL 1968, FOUNDATION 

REPORT, ANCHORAGE PORT ACCESS VIADUCT, BRIDGE NO. 455, 
PROJECT NO. F-042-1(23) 
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BORING LOGS FROM 
DOWL ENGINEERS, INC. APRIL 2006, FINAL SUBSURFACE 

EXPLORATION, ALASKA RAILROAD CORPORATION INTERMODAL 
FACILITY, ANCHORAGE, ALASKA 
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HARDING LAWSON ASSOCIATES, 1990,  
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R&M CONSULTANTS, INC. 1974, SUBSURFACE SOIL INVESTIGATION 
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SHANNON & WILSON, INC., 1964, ANCHORAGE AREA SOILS 
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BORING LOGS FROM 
SHANNON & WILSON, INC. 1970, FOUNDATION INVESTIGATION, 

THIRD AVENUE DEVELOPMENT, ANCHORAGE, ALASKA 
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SHANNON & WILSON, INC. 1983, CBD-1 SEWER TRUNK PHASE IV, 
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Ashphalt (1.5 inches)

Frozen to loose, brown, slightly silty, sandy
GRAVEL; moist; occasional wood chips from 3 to
4 feet bgs

Loose, brown, sandy, silty GRAVEL; wet

Medium stiff to stiff, gray, SILT; wet; numerous to
scattered organics

Dense, gray, slightly silty, sandy GRAVEL; wet
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S1: 54% Gravel, 41% Sand, 5% Fines (NFS)

S4:  PP = 1.0 TV = 0.8H  0.7V

S5:  PP = 2.0 TV = 0.75H  0.6V

S6: 53% Gravel, 39% Sand, 8% Fines (F1)
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Bottom of Boring
Boring Completed 26 March 2008

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

NOTES

Approx. Elevation:

July 2008
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Anchorage, Alaska
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Asphalt (1.5 inches)

Frozen to dense, brown, slightly silty, sandy
GRAVEL; moist to wet

Stiff, gray, sandy SILT; wet

Loose, gray, silty, sandy GRAVEL; wet

Stiff, gray SILT; wet; with sand seams

Dense, gray, slightly silty, sandy GRAVEL; wet

Soft to medium stiff, gray CLAY; wet

S1: 48% Gravel, 47% Sand, 5% Fines (NFS)

S5:  PP = 1.5 TV = 0.25H  0.55V

S6: 55% Gravel, 39% Sand, 7% Fines (F1)

S7:  PP = 1.25 TV = 0.5H  0.55V

S8:  PP = 0.5 TV = 0.25H  0.35V
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Soft to medium stiff, gray CLAY; wet

S9:  PP = 0.5 TV = 0.2H  0.3V

S10:  PP = 0.5 TV = 0.4H  0.4V
36.5

S9

S10

Bottom of Boring
Boring Completed 26 March 2008

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

NOTES

Approx. Elevation:

July 2008
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Asphalt (1.5 inches)

Frozen to medium dense, brown, slightly silty,
gravelly SAND; moist

Medium dense, brown, sandy, silty GRAVEL;
moist

Stiff to very stiff, gray, sandy SILT; moist

Skipped Sample S4 at 7.5 feet bgs

Medium dense, gray, sandy, silty GRAVEL; wet

Medium stiff, gray CLAY; wet based on drill action
and residue on sampler

S2: 44% Gravel, 51% Sand, 5% Fines (F1)

S5A:  PP = 3.25 TV = 0.6H  0.5V
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Bottom of Boring
Boring Completed 26 March 2008

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.

NOTES

Approx. Elevation:
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Anchorage, Alaska
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Asphalt (1.5 inches)

Frozen to loose, brown, silty, gravelly SAND;
moist

Very soft to stiff, gray, sandy SILT; wet; with
numerous organics from 6 to 9.5 feet bgs,
occasional organics from 9.5 to 15.4 feet bgs

Medium dense, gray, sandy GRAVEL; wet

Very soft to stiff, gray CLAY; wet

S1: 34% Gravel, 49% Sand, 17% Fines (F2)

S5:  PP = 0.3 TV = 0.6H  0.8V

S6: 57% Gravel, 39% Sand, 4% Fines (NFS)

S8:  PP = 0.25 TV = 0.3H  0.25V
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Anchorage, Alaska
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Very soft to stiff, gray CLAY; wet

Clays swell to fill sampler in Sample S14

S9:  PP = 0.75 TV = 0.45H  0.4V

S10:  PP = 0.5 TV = 0.4H  0.35V

S11:  PP = 0.5 TV = 0.4H  0.35V

S12:  PP = 1.0 TV = 0.6H

S13:  PP = 0.75 TV = 0.3H  0.4V

S14:  PP = 1.25 TV = 0.45H  0.4V

S9

S10

S11

S12

S13

S14

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Very soft to stiff, gray CLAY; wet

Clays swell to fill sampler in Sample S16

Clays swell to fill sampler in Sample S17

Clays swell to fill sampler in Sample S19

S15:  PP = 1.5 TV = 0.75H

S16:  PP = 1.25 TV = 0.5H  0.5V

S17:  PP = 1.25 TV = 0.5H  0.5V

S18:  PP = 1.0 TV = 0.7H

S19:  PP = 0.75 TV = 0.5H  0.4V
81.5
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Bottom of Boring
Boring Completed 27 March 2008

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Concrete (8 inches)

Medium dense to very dense, brown, sandy
GRAVEL; moist

Medium dense to dense, gray, silty, sandy
GRAVEL; wet

Medium stiff to very stiff, gray CLAY; wet

S1: 56% Gravel, 40% Sand, 4% Fines (NFS)

S6: 54% Gravel, 34% Sand, 12% Fines (F1)

S8:  PP = 2.0 TV = 0.6H  0.8V
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Medium stiff to very stiff, gray CLAY; wet

S9:  PP = 0.5 TV = 0.25H  0.25V

S10:  PP = 0.75 TV = 0.4H

S11:  PP = 0.75 TV = 0.35H  0.35V

S12:  PP = 1.25 TV = 0.6H

S13:  PP = 1.0 TV = 0.45H  0.4V
51.5

S9

S10

S11

S12

S13

Bottom of Boring
Boring Completed 31 March 2008

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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50 Blows for initial 4 inches

Concrete (6 inches)

Dense, brown, gravelly SAND; moist

Medium dense, brown, slightly silty, gravelly
SAND; wet

Medium dense to dense, gray, slightly silty, sandy
GRAVEL; wet

Stiff, gray, sandy SILT; wet; trace gravel

Medium stiff, gray CLAY; wet

S1: 45% Gravel, 51% Sand, 4% Fines (F1)

S6: 48% Gravel, 45% Sand, 7% Fines (F1)
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Clays swell to fill sampler in Sample S9

Medium stiff, gray CLAY; wet

S9:  PP = 0.5 TV = 0.2H  0.3V

S10:  PP = 0.75 TV = 0.3H  0.3V
36.5

S9

S10

Bottom of Boring
Boring Completed 31 March 2008

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Concrete (8 inches)

Very dense to dense, brown, silty, gravelly SAND;
moist to wet

Dense, gray, slightly silty, sandy GRAVEL; wet

Very stiff, gray, sandy SILT; moist; occasional
organics

Very dense, gray, sandy, silty GRAVEL; wet

Clays swell to fill sampler in Sample S8

Stiff, gray CLAY; wet

S2: 39% Gravel, 47% Sand, 13% Fines (F2)

S6: 61% Gravel, 34% Sand, 5% Fines (NFS)
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Stiff, gray CLAY; wet

S9:  PP = 1.0 TV = 0.3H  0.4V

S10:  PP = 0.75 TV = 0.35H  0.35V

S11:  PP = 1.0 TV = 0.4H  0.4V

S12:  PP = 1.25 TV = 0.5H

S13:  PP = 1.0 TV = 0.5H  0.45V
51.5

S9

S10

S11

S12

S13

Bottom of Boring
Boring Completed 28 March 2008

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Medium dense, brown, slightly silty, sandy
GRAVEL; moist based on drill action and cuttings

No samples taken during drilling.  Boring
advanced to located possible buried wooden pile.

5.0

Bottom of Boring
Boring Completed 1 April 2008

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Frozen, brown SAND; moist; numerous organics

Medium dense, brown, slightly silty, sandy
GRAVEL; moist; occasional cobbles

0.2

3.5

S1

Bottom of Boring
Boring Completed 26 March 2008

Frozen

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

3. Water level, if indicated above, is for the date specified and may vary.
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Frozen, brown, silty, gravelly SAND; frozen
[FILL]

Medium dense, brown, silty, sandy GRAVEL;
wet [FILL]

Soft to medium stiff, brown PEAT; wet

Medium stiff to stiff, gray, clayey SILT; wet

Bottom of Boring
Boring Completed December 30, 2008
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120

85 blows for 9 inches

0

25 50

Penetration Resistance
(140 lb. weight, 30" drop)

     Blows per foot
     Water Content (%)

50
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3. Water level, if indicated above, is for the date specified and may vary.
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1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.
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Frozen, slightly silty, sandy GRAVEL; moist to
frozen [FILL]

Medium dense, brown, slightly silty, sandy
GRAVEL; moist

Medium stiff to stiff, gray, clayey SILT; moist

Bottom of Boring
Boring Completed December 30, 2008

S1

S2

S3

S4

S5

S6

S7

S8

4.0

7.0

26.5

S2: 8% Fines (F2) 83 blows for 12 inches

0

25 50

Penetration Resistance
(140 lb. weight, 30" drop)

     Blows per foot
     Water Content (%)

50

0

3. Water level, if indicated above, is for the date specified and may vary.
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1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.

April 2009
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Frozen, slightly silty, sandy GRAVEL; moist
[FILL]

Loose to medium dense, brown, slightly silty
SAND; wet

Loose, gray, silty SAND; wet

Bottom of Boring
Boring Completed December 30, 2008

S1

S2

S3

S4

S5

4.0

9.0

11.5

S1: 46% Gravel, 42% Sand, 12% Fines (F2)

0

25 50

Penetration Resistance
(140 lb. weight, 30" drop)

     Blows per foot
     Water Content (%)
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0

3. Water level, if indicated above, is for the date specified and may vary.

G
ro

un
dw

at
er

 n
ot

 e
nc

ou
nt

er
ed

 d
ur

in
g 

dr
ill

in
g 

on
 D

ec
em

be
r 3

0,
 2

00
8

ARRC Parking Lots
Anchorage, Alaska

G
ro

un
d

W
at

er

* Sample Not Recovered

LEGEND

1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.
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Frozen, brown, silty, gravelly SAND; frozen

Loose to medium dense, brown, slightly silty
SAND; moist to wet

Medium dense, brown, slightly silty, sandy
GRAVEL; wet

Bottom of Boring
Boring Completed December 31, 2008

S1

S2
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S4

S5

4.0

9.5

11.5

S1: 39% Gravel, 48% Sand, 13% Fines (F2)

65 blows for 12 inches

0
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Penetration Resistance
(140 lb. weight, 30" drop)

     Blows per foot
     Water Content (%)
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3. Water level, if indicated above, is for the date specified and may vary.
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1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.
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Asphalt
Frozen to medium dense, brown, slightly silty to
silty, gravelly SAND; frozen [FILL]

Loose, black, silty SAND; wet

Soft to stiff, gray, clayey SILT; moist to wet

Bottom of Boring
Boring Completed December 31, 2008

S1

S2
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S4

S5

0.3

4.5

7.0

11.5

S1: 38% Gravel, 52% Sand, 10% Fines

0

25 50

Penetration Resistance
(140 lb. weight, 30" drop)

     Blows per foot
     Water Content (%)
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3. Water level, if indicated above, is for the date specified and may vary.
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1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.
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Frozen, brown, slightly silty, sandy GRAVEL;
frozen [FILL]

Frozen to medium dense, brown, sliglhtly silty,
sandy GRAVEL; moist

Medium dense to dense, brown, slightly silty,
gravelly SAND; moist to wet

Very dense, brown, silty, sandy GRAVEL; moist
to wet

Bottom of Boring
Boring Completed January 7, 2009
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S7
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31.5

S2: 9% Fines (F2)

S5: 13% Fines (F2)

S7: 8% Fines (F2)
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     Blows per foot
     Water Content (%)
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3. Water level, if indicated above, is for the date specified and may vary.
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1. The stratification lines represent the approximate boundaries between soil
types, and the transition may be gradual.
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NOTES

2. The discussion in the text of this report is necessary for a proper
understanding of the nature of subsurface materials.
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S1

S2

S3a

S3b

S4

S5

S6

S7

S8

Asphalt (3 inches)

Medium dense, brown, slightly silty, sandy
GRAVEL; moist [FILL]

Medium dense, brown, silty SAND "mixed"
with red-orange, sandy SILT; moist; scattered
coal fragments [FILL]

Medium dense, tan, sandy GRAVEL to slightly
silty, sandy GRAVEL; moist; occasional coal
fragments

Loose to medium dense, tan SAND to slightly
gravelly SAND; moist

Medium stiff, gray CLAY; moist

0.3

3.7

5.5

13.0

22.0

26.5
Bottom of Test Pit

Observed on September 14, 2011

S1: 50% Gravel, 44% Sand, 6% Fines (GP-GM): Frost: NFS
(P200)

S3a: 39.8% Fines (SM): Frost: F3 (P200)

S4: 55% Gravel, 41% Sand, 3% Fines (GW): Frost: NFS (0.02
Mil)

S6: 11% Gravel, 86% Sand, 3% Fines (SP): Frost: NFS
(P200)

S8:  PP = 2.5 TV = 0.65H  0.90V

30

4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.
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3. Water level, if indicated above, is for the date specified and may vary.
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.
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Water Main Upgrades
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II)
MATERIAL DESCRIPTION III 


Ci 

E 

ctl 

(/)Approx. Elevation: 24.3 Ft. 

sphalt (2.5 inches) 

Frozen to loose. brown. slightly silty. gravelly 
52

SAND; moist; scattered to numerous organics 

below 5 feet bgs [FILL] 


.. 

...•., 53 

S2: 20% Gravel, 71% Sand, 9% Fines «SW·SM) Frost: F2) 

- - - - - - - - - - - - - - - - - - -.-  9,5

Medium stiff. dark brown PEAT; moist 


14,0

Medium stiff. gray CLAY; moist; numerous 


56organics to 17 feet bgs 

S6: pp= 1,5 


--------120,5 
S7b: 30% Gravel, 68% Sand, 2% Fines «SP) Frost: NFS) 


Soft. gray CLAY interbedded with occasional 6- to 

12-inch thick layers of medium dense, gravelly 

SAND; moist to wet 


58: PP = 0,25lV = 0.3H 0.25V 

1------------------i3O.5 

S9b: PP =0,3lV =0,2H 0.3V 


Soft to medium stiff, gray CLAY; moist to wet 

S10: PP O,3lV = O,25H 0,3V 

S11: PP =0,25lV 0.3H O.2V 

S12: PP = 0.3lV = 0.3H O,3V
1-.::..:.:::.:....:..~.=.~--=-~-----··....·..·--------_;47,O 


Bottom of Boring 

Boring Completed January 26,2012 


~ LEGEND 
~ 

Ground Water Level At Time Of Drilling Sample Not Recovered 
Plastic Limit I •Jl[ Grab Sample Static Water Level @ I 2" 0.0, Split Spoon Sample (!) Blank Section, Cuttings Backfill 

• Shelby Tube 
Slotted Section, Cuttings Backfill ~ 

• Frozen 
~ 
tIl...J8 

~ NOTES 
fi 1. The stratification lines represent the approximate boundaries between soil types, 
~ and the transition may be gradual. 

g 2. The discussion in the text of this report is neoessary for a proper understanding of 
...J the nature of subsurface materials. 

~ 3. Water level, if indicated above, is for the date specified and may vary. 

is 
w 4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength 

Penetration Resistance 
"0 .... it: 
c: III (140 lb. weight. 30" drop) 
:J- ..c:o ctl .& Blows per foot 
.... ::;: -Co 

III • Water Content (%)C> Q 

• PID Reading (ppm) 
I Liquid Limit 

Natural Water Content 

Ship Creek Access Improvements, Phase I 

Anchorage, Alaska 


LOG OF BORING B-1 


March 2012 32-1-02218-001
=11SHANNON & WILSON, INC. 

b of Cohesive Soils, lV (Torvane) tests estimate the Undrained Shear Strength -" GeotechnlcalandEnWonmenlaIConsuIlanlll FIG. 5 
w(!):L.____o~f~~~~si~ve~~~'ls~.~A~II~mea~5u~re~men~~ts~inuro~n~s~r~u~ar~e~foo~t~._____________J________________________~____________~ 
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MATERIAL DESCRIPTION 

Approx. Elevation: 25.2 Ft. 

S1: 38% Gravel, 50% Sand, 12% Fines «SW-SM) Frost: F2) 

Frozen, brown, slightly silty to silty, gravelly 

S!-~~ -'!I0ist U:ILll_ _ _ _ __ _ 
Frozen, mottled, gray to brown, gravelly silty 

_ Q.; -,!,~i~ ~!!:LJ 
S4; 87.3% Fines «ML) Frost: F4) 

Medium stiff, gray, sandy SILT to slightly gravelly, 
sandy SILT; moist 

6-inch clay layer at 15.8 feet bgs 

Soft, gray CLAY; moist; frequent seams 

S7; PP = 1.0 

Medium dense to dense, gray, slightly silty, sandy 
GRAVEL; wet 

S9; 47% Gravel, 43% Sand. 10% Fines «GW-GM) Frost: F1) 

Soft to medium ,gray CLAY; moist 

S10; PP =0.4 TV = 0.2H 0.3V 

S11; PP =0.3 TV =0.3H O.35V 

S12; See Figure A-1 for Log of Shelby Tube PP = 1.0 TV = 
0.45H 

S13: PP =0.2 TV = 0.3H 0.3V 

LEGEND 

S4I 
S5 I" 

Penetration Resistance 
(140 lb. weight, 30" drop) 

A Blows per foot 
• Water Content (%) 

Sample Not Recovered "l Ground Water Level At Time Of Drilling 
• PID Reading (ppm) 

Plastic Limit I • I Liquid Limit 
Natural Water Content 

]I[ Grab Sample 
2" 0.0. Split Spoon Sample 

• Shelby Tube 

• Frozen 

NOTES 
1. The stratification lines represent the approximate boundaries between soil types, 

and the transition may be gradual. 

2. The discussion in the text of this report is necessary for a proper understanding of 
the nature of subsurface materials. 

3. Water level. if indicated above, is for the date specified and may vary. 

Penetrometer) tests estimate Unconfined Compressive Strength 
Soils. TV (Torvane) tests estimate the Undrained Shear Strength 

Ship Creek Access Improvements, Phase I 

Anchorage, Alaska 


LOG OF BORING B-2 

March 2012 32-1-02218-001 

•-111 SHANNON & WILSON, INC. 
Geotechnical and EnvIronmental Consultants 



MATERIAL DESCRIPTION 

Approx. Elevation: 25.2 Ft. 

Soft to medium stiff, gray CLAY; moist 

S14: See Figure A-2 for Log of Shelby Tube PP = 0.25 TV 

0.2H 


S15: Sampler dropped, no blow counts PP =0.25 TV =0.2H 
0.2V 

S16: See Figure A-3 for Log of Shelby Tube PP =0.25 TV = 

0.25H 


S17: PP =0.25 TV OAH 0.35V 

S18: See Rgure A-4 for log of Shelby Tube PP =1.0 TV = 
0.55H 

S19: PP =0.5 TV 0.45H 0.5V 

S20: PP =0.25 TV =0.35H O.45V 

S21: PP = 0.3 TV = 0.3H O.35V 

S22: PP =0.5 TV =O.45H 0.4V 

S23: See Figure A-5 for Log of Shelby Tube PP =0.75 TV = 

O.55H 


Bottom of Boring 

Boring Completed January 27,2012 


LEGEND 

Sample Not Recovered Ground Water Level At Time Of Drilling 

Penetration Resistance 
(140 lb. weight, 30" drop) 

... Blows per foot 
• Water Content (%) 

• PID Reading (ppm) 
Plastic Limit I • I Liquid Limit 

Natural Water Content 
]J[ Grab Sample 
.I 2" 0.0. Split Spoon Sample 
• Shelby Tube 

• Frozen 

NOTES 
1. The stratification lines represent the approximate boundaries between soil types, 

and the transition may be gradual. 

2. The discussion in the text of this report is necessary for a proper understanding of 
the nature of subsurface materials. 

3. Water level, if indicated above, is for the date specified and may vary. 

Ship Creek Access Improvements, Phase I 

Anchorage, Alaska 


LOG OF BORING B-2 

March 2012 32-1-02218-001 
Penetrometer) tests estimate Unconfined Compressive Strength 
Soils. TV (Torvane) tests estimate the Undrained Shear Strength 11111SHANNON & WILSON, INC. 

__ Geotechnical and EnvIronmental Co_nIB 



LEGEND 

Sample Not Recovered 
:m: Grab Sample 

5l 
-Y 

Ground Water Level At Time Of Drilling 
Static Water Level 

2" 0.0. Split Spoon Sample ~• Shelby Tube 
~ 

Blank Section, Cuttings Backfill 
Slotted Section, Cuttings Backfill 

• Frozen 

NOTES 
1. The stratification lines represent the approximate boundaries between soil types, 

and the transition may be gradual. 

2. The discussion in the text of this report is necessary for a proper understanding of 
the nature of subsurface materials. 

3. Water level, if indicated above, is for the date specified and may vary. 

4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength 
of Cohesive Soils. TV (ToNane) tests estimate the Undrained Shear Strength 

. I in tons 

MATERIAL DESCRIPTION 

Approx. Elevation: 22.3 Ft. 

S1: 21% Gravel, 73% Sand, 6% Fines (Frost: NFS) 

Frozen to medium dense, brown, slightly silty, 
gravelly SAND; moist [FILL] 
Higher gravel content below 5 feet bgs 

stiff,gray, siig"htiY sandy SfCT; mOist occaSional 
to scattered organics 

S5: 90.1 % Fines PP =2.0 (Frost: F4) 

S6: PP=2.0 

Dense brown, slightlysiitY. graveliY SAND;wet; 
interbedded with frequent 6 to 12 inch thick clay 
layers below 25 feet bgs 

S7: 36% Gravel, 56% Sand, 8% Fines (Frost: F1) 

----------------
Very Soft to medium stiff, gray CLAY; moist 

Frequent silt seams and occasional sand partings 
from 33 to 38 feet bgs 

S10: PP = 0.5 TV = 0.35H O.45V 

S11: PP 0.2 TV =0.2H 0.25V 

S12: See FigureA-{3for Log of Shelby Tube PP = 0.5 TV: 
0.25H 

S13: PP = 0.25 TV = 0.3H 0.25V 

S4I 
S5 

S6 

S7 

S8a:±; 

S8b 

S9 

Penetration Resistance 
(140 lb. weight, 30" drop) 

... Blows per foot 
• Water Content(%) 

• PID Reading (ppm) 
Plastic Limit I • I Liquid Limit 


Natural Water Content 


Ship Creek Access Improvements, Phase I 
Anchorage, Alaska 

LOG OF BORING B-3 

March 2012 

=111SHANNON & WILSON, INC. 
-" GeoIechnIcaI and EnvIronmental Consullanls 



MATERIAL DESCRIPTION 

Approx. Elevation: 22.3 Ft. 

S14: See Figure A-7 for Log of Shelby Tube pp:; O.751V = 
O.5H 

S15: PP = O.251V O.3H O.25V 

S16: See Figure A-8 for Log of Shelby Tube PP =1.251V 
O.65H 

Occasional gravel particles 

S17: PP O.251V =O.35H O.35V 

Occasional silt seams and layers below 70 feet 
bgs 

S18: See FigureA-9 for Log of Shelby Tube PP =1.251V 
O.7H 

S19: PP O.251V =O.3H O.3V 

Bottom of Boring 
Boring Completed February 1, 2012 

Penetration Resistance 
(140 lb. weight, 30" drop) 

... Blows per foot 
• Water Content ('Yo) 

LEGEND 

Sample Not Recovered 
Jl[ Grab Sample 

2" 0.0. Split Spoon Sample 
• Shelby Tube 

• Frozen 

NOTES 

• PID Reading (ppm) 
Ground Water Level At Time Of Drilling 

PlastiC Limit I • I Liquid Limit 
Static Water Level Natural Water Content 
Blank Section, Cuttings Backfill 
Slotted Section, Cuttings Backfill 

Ship Creek Access Improvements, Phase I 

Anchorage, Alaska 


LOG OF BORING B-3 

March 2012 32-1-02218-001 

-.111 SHANNON & WILSON, INC. 
Geotechnical arxl EnviIonmen!aI Consultants 

1. The stratification lines represenllhe approximate boundaries between soil types, 
and the transition may be gradual. 

2. The discussion in the text of this report is necessary for a proper understanding of 
the nature of subsurface materials. 

3. Water level, if indicated above. is for the date specified and may vary. 

4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength 
of Cohesive Soils. 1V (Torvane) tests estimate the Undrained Shear Strength 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BORING LOGS FROM 
SHANNON & WILSON, INC. FEBRUARY 2014, GEOTECHNICAL 

ENGINEERING REPORT, KINGS LANDING PHASE II IMPROVEMENTS, 
ANCHORAGE, ALASKA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Loose, red-brown, slightly silty, gravelly SAND
(SP-SM); moist; scattered roots [FILL]

Medium dense, brown, slightly silty, sandy
GRAVEL (GP-GM); moist [FILL]

Encountered geofabric layer at approximately 3
feet

Medium dense, tan, gravelly, silty SAND (SM);
moist; scattered coal chips [FILL]

Medium dense, mottled, tan, red-orange, and
gray, silty SAND (SM) grading to very stiff, gray,
sandy SILT (ML) at approximately 11 feet bgs;
moist to wet; occasional organics in silt layer

Medium dense, gray-brown, slightly silty, sandy
GRAVEL (GP-GM); wet

S1: 47% Gravel, 46% Sand, 7% Fines (F1 (0.02mm))

S2: Penetration resistance may not be representative due to
gravel content

S3b: 44% Fines (F3 (P200))

S6: Penetration resistance may not be representative due to
gravel content
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.

100

Plastic Limit

MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

Shelby Tube

SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants

2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Medium dense, brown, silty, gravelly SAND (SM);
moist; scattered wood [FILL]

Medium dense, gray-brown, slightly silty to silty
SAND (SM); moist [FILL]

Loose to medium dense, gray-brown, silty, sandy
GRAVEL/gravelly SAND (GM/SM); moist [FILL]

Stiff, gray to red-orange, sandy SILT (ML); moist
to wet; occasional organics above 13 feet;
sheared texture below 13 feet

Medium dense, gray-brown, slightly silty, sandy
GRAVEL (GP-GM); wet

7/
11

/2
01

3

S1: 27% Gravel, 51% Sand, 23% Fines (F3 (P200))

S2: Penetration resistance may not be representative due to
gravel content

S3: 34% Gravel, 39% Sand, 27% Fines (F3 (P200))

S5: Sample submitted to Coffman for corrosivity testing.
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

Shelby Tube

SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants

2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample

D
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.

Liquid Limit

FIG. A-3
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60 blows for 3 inches

Medium dense, brown, silty, sandy GRAVEL
(GM); moist [FILL]

Medium dense, brown, slightly silty, sandy
GRAVEL/gravelly SAND (GW-GM/SW-SM);
moist; occasional cobbles inferred by drill action
[FILL]

Medium dense, brown, slightly silty, sandy
GRAVEL (GP-GM); moist to wet; scattered coal
fragments [FILL]

Interbedded with occasional silty layers below 12
feet bgs

S2: 43% Gravel, 46% Sand, 11% Fines (F2 (0.02mm))

S3: Penetration resistance may not be representative due to
gravel content

S5: Sample submitted to Coffman for corrosivity testing

S6: Penetration resistance may not be representative due to
gravel content

S7: Penetration resistance may not be representative due to
gravel content
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

Shelby Tube

SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants

2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample

D
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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FIG. A-4
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Soft, brown, organic SILT (OL); with grass and
roots; moist

Loose, gray-brown, silty, sandy GRAVEL/gravelly
SAND (GM/SM); moist [FILL]

Loose to medium dense, gray-brown, gravelly,
silty SAND (SM); moist [FILL]

Medium stiff to stiff, gray, slightly sandy, silty
CLAY (CL); moist; scattered to numerous
organics to 10.5 feet bgs

Medium dense, gray to brown, slightly silty, sandy
GRAVEL(GP-GM) interbedded with occasional 3
to 12-inch layers of gray CLAY (CL); wet

S1: 31% Gravel, 39% Sand, 30% Fines (F3 (P200))
S2: 19% Gravel, 49% Sand, 32% Fines (F3 (P200))

S5: Sample submitted to Coffman for corrosivity testing

S6a:  PP = 2.0 TV = 0.7V

S7:  PP = 2.5 TV = 0.6V
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

Shelby Tube

SHANNON & WILSON, INC.

Sheet 1 of 2
Geotechnical and Environmental Consultants

2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample

D
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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FIG. A-5
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Medium dense, gray to brown, slightly silty, sandy
GRAVEL(GP-GM) interbedded with occasional 3
to 12-inch layers of gray CLAY (CL); wet

S8a: Penetration resistance may not be representative due to
gravel content

S9: Penetration resistance may not be representative due to
gravel content

26.5
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S9

Bottom of Boring
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.

Shelby Tube

SHANNON & WILSON, INC.

Sheet 2 of 2
Geotechnical and Environmental Consultants

2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Soft, brown, organic SILT (OL); moist, with grass
and roots

Loose to medium dense, brown, sandy GRAVEL
(GW-GM); moist [FILL]

Soft to stiff, gray, silty CLAY (CL); moist;
scattered organics to 13 feet bgs

Gravelly below 16 feet bgs

S1: 57% Gravel, 40% Sand, 3% Fines (NFS (0.02mm))

S4: 5% Fines (NFS (P200))

S5:  PP = 1.5 TV = 0.4H  0.6V

S6:  PP = 2.5 TV = 0.9V
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.
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2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Loose, brown, sandy SILT (ML); moist; numerous
roots [FILL]

Medium dense, brown to gray, silty, gravelly
SAND (GW-GM/SW-SM); moist [FILL]

Geofabric at approximately 3.5 feet

Medium dense, gray, sandy, silty GRAVEL (GM);
moist [FILL]

Medium stiff to stiff, gray, slightly sandy SILT
(ML); moist; scattered organics

Medium dense to dense, gray-brown, sandy
GRAVEL (GP) interbedded with occasional 6- to
18-inch thick layers of medium stiff, gray CLAY
(CL); wet

S2: Penetration resistance may not be representative due to
gravel content 31% Gravel, 54% Sand, 15% Fines (F2 (P200))

S3: Penetration resistance may not be representative due to
gravel content

S4: 47% Fines (F3 (P200))
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.
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SHANNON & WILSON, INC.
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2" O.D. Split Spoon Sample
3" O.D. Split Spoon Sample
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Medium dense to dense, gray-brown, sandy
GRAVEL (GP) interbedded with occasional 6- to
18-inch thick layers of medium stiff, gray CLAY
(CL); wet

Very soft to soft, gray, CLAY (CL); moist to wet

S8: Penetration resistance may not be representative due to
gravel content

S9:  PP = 0.5 TV = 0.3H  0.4V

S10:  PP = 1.25 TV = 0.5H
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Weight of hammer
Very soft to soft, gray, CLAY (CL); moist to wet

S11:  PP = 0.5 TV = 0.3H  0.3V

S12:  PP = 1.25 TV = 0.55H   Qu = 1.68tsf
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2. The discussion in the text of this report is necessary for a proper understanding of
the nature of subsurface materials.
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MATERIAL DESCRIPTION

Kings Landing Phase II Improvements
Anchorage, Alaska

1. The stratification lines represent the approximate boundaries between soil types,
and the transition may be gradual.
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4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength
    of Cohesive Soils.  TV (Torvane) tests estimate the Undrained Shear Strength
    of Cohesive Soils.  All measurements in tons per square foot.

3. Water level, if indicated above, is for the date specified and may vary.
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Attachment to 32-1-02528 
  
Date: August 2016 
To: CRW Engineering Group 
Re: Ship Creek Trail to Coastal Trail Connection, 

Anchorage, Alaska 
  
  

  
 Important Information About Your Geotechnical/Environmental Report 
 
 
CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 
 
Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for a civil engineer may not be adequate for 
a construction contractor or even another civil engineer.  Unless indicated otherwise, your consultant prepared your report expressly for you 
and expressly for the purposes you indicated.  No one other than you should apply this report for its intended purpose without first 
conferring with the consultant.  No party should apply this report for any purpose other than that originally contemplated without first 
conferring with the consultant. 
 
 
THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 
 
A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific factors. 
Depending on the project, these may include:  the general nature of the structure and property involved; its size and configuration; its 
historical use and practice; the location of the structure on the site and its orientation; other improvements such as access roads, parking lots, 
and underground utilities; and the additional risk created by scope-of-service limitations imposed by the client.  To help avoid costly 
problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report may affect the recommendations. 
Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of the proposed project is changed (for 
example, if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built instead of an 
unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, or configuration of the proposed project is 
altered; (3) when the location or orientation of the proposed project is modified; (4) when there is a change of ownership; or (5) for 
application to an adjacent site.  Consultants cannot accept responsibility for problems that may occur if they are not consulted after factors, 
which were considered in the development of the report, have changed. 
 
 
SUBSURFACE CONDITIONS CAN CHANGE. 
 
Subsurface conditions may be affected as a result of natural processes or human activity.  Because a geotechnical/environmental report is 
based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose 
adequacy may have been affected by time.  Ask the consultant to advise if additional tests are desirable before construction starts; for 
example, groundwater conditions commonly vary seasonally. 
 
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also affect 
subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report.  The consultant should be kept apprised of 
any such events, and should be consulted to determine if additional tests are necessary. 
 
 
MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 
 
Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken.  The data were 
extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions.  The actual interface 
between materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas not sampled may differ from 
those predicted in your report.  While nothing can be done to prevent such situations, you and your consultant can work together to help 
reduce their impacts.  Retaining your consultant to observe subsurface construction operations can be particularly beneficial in this respect. 
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A REPORT'S CONCLUSIONS ARE PRELIMINARY. 
 
The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions revealed 
through selective exploratory sampling are indicative of actual conditions throughout a site.  Actual subsurface conditions can be discerned 
only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide conclusions. Only the 
consultant who prepared the report is fully familiar with the background information needed to determine whether or not the report's 
recommendations based on those conclusions are valid and whether or not the contractor is abiding by applicable recommendations.  The 
consultant who developed your report cannot assume responsibility or liability for the adequacy of the report's recommendations if another 
party is retained to observe construction. 
 
 
THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 
 
Costly problems can occur when other design professionals develop their plans based on misinterpretation of a geotechnical/environmental 
report.  To help avoid these problems, the consultant should be retained to work with other project design professionals to explain relevant 
geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of their plans and specifications relative 
to these issues. 
 
 
BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT. 
 
Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test results, and 
laboratory and/or office evaluation of field samples and data.  Only final boring logs and data are customarily included in 
geotechnical/environmental reports.  These final logs should not, under any circumstances, be redrawn for inclusion in architectural or other 
design drawings, because drafters may commit errors or omissions in the transfer process.   
 
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete 
geotechnical engineering/environmental report prepared or authorized for their use.  If access is provided only to the report prepared for 
you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for whom the 
report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was prepared. While a 
contractor may gain important knowledge from a report prepared for another party, the contractor should discuss the report with your 
consultant and perform the additional or alternative work believed necessary to obtain the data specifically appropriate for construction cost 
estimating purposes.  Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy of subsurface 
information always insulates them from attendant liability.  Providing the best available information to contractors helps prevent costly 
construction problems and the adversarial attitudes that aggravate them to a disproportionate scale. 
 
 
READ RESPONSIBILITY CLAUSES CLOSELY. 
 
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design 
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants.  To help prevent this problem, 
consultants have developed a number of clauses for use in their contracts, reports and other documents.  These responsibility clauses are not 
exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that identify where the 
consultant's responsibilities begin and end.  Their use helps all parties involved recognize their individual responsibilities and take 
appropriate action.  Some of these definitive clauses are likely to appear in your report, and you are encouraged to read them closely.  Your 
consultant will be pleased to give full and frank answers to your questions. 
 
 
  
 
 
 

The preceding paragraphs are based on information provided by the 
 ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 




