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EXECUTIVE SUMMARY 

This report presents the results of our 2004 Phase IV Remedial Investigation (RI) at 
Northeast Cape, St. Lawrence Island, Alaska.  The Phase IV RI was conducted by Shannon & 
Wilson, Inc. under Hazardous, Toxic, and Radioactive Waste (HTRW) Contract DACA85-03-D-
0003, Task Order 0006.  Northeast Cape is the site of a former military installation on St. 
Lawrence Island, which operated from the 1950’s to 1972.  The project was conducted in general 
accordance with Shannon & Wilson’s August 2004 document, “Work Plan, Phase IV Remedial 
Investigation Northeast Cape, St. Lawrence Island, Alaska.” 

The Phase IV RI tasks were to prepare work plans and implement the field investigation 
and sample analysis program, and prepare this RI data report on the results of the field activities 
as specified in the US Army Corps of Engineers’ (USACE) 30 January and 15 July, 2004 
statement of work (SOW) documents.  The Phase IV RI program was developed to address data 
gaps identified in previous investigations and refine estimates of impacted soil volumes.  The 
2004 Phase IV RI data may also be used with previous RI and risk assessment results to develop 
site-specific cleanup goals, determine possible remedial alternatives, and support a feasibility 
study. 

The Phase IV RI consisted of data collection from fifteen discrete sites within the 
Northeast Cape installation.  At each site, field and analytical samples were collected to 
document the presence, magnitude, and distribution of target constituents of potential concern 
(COPCs) in the surface soil, subsurface soil, sediment, surface water, and/or groundwater media.  
At selected sites where petroleum hydrocarbons were detected, samples were further tested to 
evaluate relative contributions from potential anthropogenic sources (fuel releases) and biogenic 
sources (peat and other naturally-occurring hydrocarbons).  In addition, background samples 
were collected outside the installation boundary from 18 surface soil, 10 sediment, and 10 
surface water locations. 

The field activities conducted at each site are listed in Table ES-1, along with the number 
of analytical samples from each target media.  As indicated in the table, the Phase IV RI included 
drilling 21 borings, and installing seven monitoring wells and five well points.  Subsurface soil 
samples were collected from 86 discrete locations, surface soil samples were collected from 74 
locations, and sediment samples were collected from 20 locations.  Water samples included 14 
surface water samples and 25 groundwater samples.  In addition, Quality Control/Quality 
Assurance (QC/QA) replicate samples were collected from 18 soil sample locations and five 
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water sample locations.  Note that these totals do not include field screening samples that were 
not submitted for laboratory analysis. 

The Phase IV RI scope does not include identifying applicable or relevant and 
appropriate requirements or assessing the sites’ regulatory status, however, the chemical data are 
compared to state of Alaska cleanup criteria in 18 AAC 70 and 75 to provide a conceptual 
context for the intended data uses.  COPCs exceeding the most stringent Alaska Department of 
Environmental Conservation (ADEC) cleanup levels for soil and/or groundwater were measured 
at 11 of the 15 Northeast Cape sites investigated.  COPCs that exceed ADEC cleanup levels for 
soil and sediment include gasoline range organics (GRO), diesel range organics (DRO), residual 
range organics (RRO), arsenic, chromium and polychlorinated biphenyls (PCBs).  Compounds 
encountered in surface water or groundwater that exceed ADEC cleanup levels are GRO, DRO, 
RRO, benzene, arsenic, barium, chromium and lead. 



TABLE ES-1 - 2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SHANNON & WILSON, INC. 

Surface or Near 
Surface Soil

Sediment
Surface 
Water

Soil & 
Sediment

Surface Water 
& Groundwater

01SS101-1
01SS102-1
01SS103-1
01SS104-1

8 4

06B1
06B2
06B3 12 4
06B4
06B5

07SS101-1/07SS101-4
07SS103-2/07SS103-3

07SS108-1
07SS109-1

07SS1110-1
07SS111-1
07SS112-1
07SS113-1
07SS114-1
07SS115-1

SITE 8 - POL SPILL SITE - - -
08SD102
08SD103

08SW101 2 1

SITE 11 - FUEL STORAGE TANKS - - - - - 0 2
Groundwater samples collected from 

existing monitoring wells

KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed

LOCID Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface
- No samples collected for Phase IV RI

03SD107
03SD108

Notes

 Sample Locations (LOCID)
Total Analytical Samples* 

(excluding QA/QC replicates)

0

Groundwater samples collected from 2 new
well points and 2 existing well points

SITE 1 - BURN SITE SOUTHEAST OF 
AIRSTRIP

SITE 6 - CARGO BEACH DRUM FIELD

6 0
10B1
10B2

- - - -

4

SITE
Soil

Borings

Monitoring 
Wells/

Well Points

-

- -

- - - -

SITE 3 - FUEL LINE CORRIDOR AND 
PUMPHOUSE

SITE 7 - CARGO BEACH ROAD LANDFILL

03WP5
03WP6

06WP5
06WP6
06WP7

- -

03B1
03B2
03B3

Groundwater samples collected from 3 new
well points and 1 existing well point

SITE 10 - BURIED DRUMS

- -

12 0

-

-
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TABLE ES-1 - 2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SHANNON & WILSON, INC. 

Surface or Near 
Surface Soil

Sediment
Surface 
Water

Soil & 
Sediment

Surface Water 
& Groundwater

Notes

 Sample Locations (LOCID)
Total Analytical Samples* 

(excluding QA/QC replicates)

SITE
Soil

Borings

Monitoring 
Wells/

Well Points

SITE 13 - ELECTRICAL POWER BUILDING

Near Transformer Pad #13-1 13SS105-1/13SS105-4
13SS106-1

13SS107-1/13SS107-4
13SS108-1
13SS109-1

13SS110-1/13SS110-4
13SS111-1

13SS112-1/13SS112-4
13SS113-1/13SS113-4

13SS114-1

Near Transformer Pad #13-2 13SS132-1 5 0
13SS133-1

13SS134-1
13SS135-3

North of Building 110 13SS115-1/13SS115-3
13SS116-1/13SS116-3

13SS117-1
13SS118-1

13SS119-1/13SS119-4

MAIN OPERATIONS COMPLEX
13B1
19B1

17MW1
18MW1
20MW1

(88SS101-1)
(88SS102-1) 

(Geotechnical)
- - 16 11

Groundwater samples collected from 3 new
monitoring wells and 8 existing monitoring 

wells

SITE 14 - EMERGENCY POWER/OPERATIONS 
BUILDING

- -
14SS101-1/14SS101-2
14SS102-1/14SS102-2

- - 4 0

SITE 16 - PAINT AND DOPE STORAGE BLDG. - - - - - - -
Insufficient water level for sampling 3 

existing wells

SITE 22 - WATER STORAGE BUILDING 22B1
22MW2
22MW3

- - - 13 2

SITE 26 - FORMER CONSTRUCTION CAMP 26MW2
26MW1
26MW3

- - - 0 2 Well 26MW2 not installed

KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed

LOCID Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface
- No samples collected for Phase IV RI

0- - - -

0

- - -

- - - - 15

8

January 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table ES-1/Page 2 of 4



TABLE ES-1 - 2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SHANNON & WILSON, INC. 

Surface or Near 
Surface Soil

Sediment
Surface 
Water

Soil & 
Sediment

Surface Water 
& Groundwater

Notes

 Sample Locations (LOCID)
Total Analytical Samples* 

(excluding QA/QC replicates)

SITE
Soil

Borings

Monitoring 
Wells/

Well Points

29SD104
29SD105
29SD106
29SD107
29SD108
29SD109

SITE 31 - WHITE ALICE SITE
AST Farm 31B1

31B2

Fuel Pipe Corridor 31SB105-3
31SB106-3
31SB107-3
31SB108-4
31SB109-4

Suspected AST Drainage Area 31SB110-1 1 0

Area North of ASTs 31SS111-1
31SS112-2/31SS112-4

31SS114-1
31SS115-2/31SS115-6

PCB Sampling Grid Area 31SS117-2/31SS117-4
31SS119-1

31SS120-2/31SS120-4
31SS122-1

31SS123-2/31SS123-4
31SS125-1

Antenna AST Areas 31SS126-2/31SS126-4
31SS128-2/31SS128-4

31SS130-1

Septic Outfall Area 31SS131-2/31SS131-3
31SS132-2/31SS132-4

31SS135-1
31SS136-1/31SS136-4

31SS138-1
31SS139-2

KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed

LOCID Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface
- No samples collected for Phase IV RI

- - 9 0

- - 5 0

- - 9 0

0

- - - - 6 0

-

- - - - 4 0

3

-

29SW101
29SW102
29SW103

6

- 5

-

- -

- -

- -

-

SITE 29 - SUQITUGHNEQ RIVER & ESTUARY

- -

January 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table ES-1/Page 3 of 4



TABLE ES-1 - 2004 PHASE IV REMEDIAL INVESTIGATION SAMPLE COLLECTION SUMMARY

SHANNON & WILSON, INC. 

Surface or Near 
Surface Soil

Sediment
Surface 
Water

Soil & 
Sediment

Surface Water 
& Groundwater

Notes

 Sample Locations (LOCID)
Total Analytical Samples* 

(excluding QA/QC replicates)

SITE
Soil

Borings

Monitoring 
Wells/

Well Points

BGSS101 BGW101 BGW101
BGSS102 BGW102 BGW102
BGSS103 BGW103 BGW103
BGSS104 BGW104 BGW104
BGSS105 BGW105 BGW105
BGSS106 BGW106 BGW106
BGSS107 BGW107 BGW107
BGSS108 BGW108 BGW108
BGSS109 BGW109 BGW109
BGSS110 BGW110 BGW110
BGSS111
BGSS112
BGSS113
BGSS114
BGSS115
BGSS116
BGSS117
BGSS118

KEY DESCRIPTION
* Samples shown are for chemical analyses only; samples collected for field screening and/or geotechnical purposes are not listed

LOCID Location Identification: "01SS101-1" signifies Site 1 Surface Sample 101 collected at 1 foot below ground surface
- No samples collected for Phase IV RI

- 28 10

BACKGROUND

-

January 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table ES-1/Page 4 of 4
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PPE Personal Protective Equipment 
PQL Practical Quantitation Limit 
PVC Polyvinyl Chloride 
QA Quality Assurance 
QC Quality Control 
RCRA Resource Conservation and Recovery Act 
RI Remedial Investigation 
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ACRONYM LIST (continued) 
 
RRO Residual Range Organics 
SB Subsurface Soil Sample 
SD Sediment Sample 
SGS SGS Environmental Services, Inc. 
SOP Standard Operating Procedure 
SOW Scope of Work 
SQ Soil Quality Control (blank) Sample 
SS Surface Soil Sample 
SVOCs Semi-Volatile Organic Compounds 
SW Surface Water Sample 
TAH Total Aromatic Hydrocarbons 
TaqH Total Aqueous Hydrocarbons 
TICs Tentatively Identified Compounds 
TKN Total Kjeldahl Nitrogen 
TOC Total Organic Carbon 
USACE U.S. Army Corps of Engineers 
USCS Unified Soil Classification System 
USDOD United States Department of Defense 
UST Underground Storage Tank 
WP Work Plan 
WQ Water Quality Control (blank) Sample 
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SUMMARY REPORT 
PHASE IV REMEDIAL INVESTIGATION  

NORTHEAST CAPE 
ST. LAWRENCE ISLAND, ALASKA 

 
1.0 INTRODUCTION 

This summary report presents the results of the Phase IV Remedial Investigation (RI) at 
Northeast Cape, St. Lawrence Island, Alaska.  Northeast Cape (NE Cape) was the site of former 
military surveillance and communications stations that operated from about 1954 until 1972.  
The Phase IV RI was performed to collect data to address data gaps identified in previous 
investigations, and to collect data that may be used by others to refine estimates of impacted 
media volumes.   

This work was performed for the Alaska District of the U.S. Army Corps of Engineers 
(USACE) under Shannon & Wilson’s Hazardous, Toxic, and Radiological Waste (HTRW) 
Contract DACA85-03-D-0003, Task Order 0006.  The scope of services for this project is based 
on the Scope of Work provided by the Alaska District of the USACE, and dated January 30 and 
July 15, 2004 (Modification #1). 

Guidance for performing the RI and preparing this report was gathered from the 
following documents, as applicable:  

• Shannon & Wilson’s August 2004 Work Plan documents;  
• USACE construction quality program and engineering manuals; 
• ADEC reporting requirements for a Release Investigation, as specified in 18 AAC 75, 

“Oil and Other Hazardous Substances Pollution Control,” (ADEC 2004), and 
“Guidance for Cleanup of Petroleum Contaminated Sites,” (ADEC 2000); and 

• US Environmental Protection Agency (EPA) “Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA.”  

1.1 Project Purpose and Objectives 

Following closure of the military installation, NE Cape has been subject to phased 
remedial investigations and removal actions.  The USACE’s remedial strategy at NE Cape has 
been to investigate and potentially remove physical and chemical hazards that the previous 
military activities may present to the landowners.  The objectives of the Phase IV RI were to 
perform specific field work activities and laboratory analyses to address data gaps identified in 
previous investigations.  Towards this end, the Phase IV RI cons isted of data collection from 15 
discrete sites at NE Cape, and from background locations outside of the general installation 
boundaries.  The 2004 data are intended to be considered with previous RI and risk assessment 
work to recommend site-specific cleanup goals, refine estimates of impacted soil volumes, 
and/or support a cleanup feasibility study under future project phases. 
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1.2 Project Team 

For Shannon & Wilson, Senior Environmental Engineer Matt Hemry, P.E., was the 
Program Manager, responsible for ensuring that work performed under the HTRW contract was 
in accordance with the contract and applicable regulations.  Mr. John Spielman, C.P.G., was the 
Delivery Order Manager, managing the day-to-day tasks associated with the project and 
supervising the preparation of the project submittals.  Jon Lindstrom, our Senior Chemist, 
oversaw the chemical data review.  Randy Hessong acted as the Field Team Lead and Site Safety 
& Health Officer, and had the principal role in preparing project submittals.  Randy was 
supported in the field by Julie Keener and Ben Heavner. 

Discovery Drilling, Inc. of Anchorage, Alaska was subcontracted to provide drilling, 
monitoring well installation, and related services.  Discovery Drilling subcontracted Winninger 
and Sons Drilling to provide these services. SGS Environmental Services, Inc. (SGS) of 
Anchorage, Alaska was subcontracted to provide analytical testing and consulting services.  SGS 
is an Alaska Department of Environmental Conservation (ADEC)-approved and USACE-
Certified Laboratory.  Mammoth Consulting provided a Professional Land Surveyor to survey 
sampling locations and reduce the data into graphic form.  The temporary field camp and cook 
were provided by Alaska Minerals Exploration Service.  Arsenault-Legg was subcontracted to 
assist in the chemical data quality review. 
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2.0 ENVIRONMENTAL SETTING 

2.1 Site Description 

NE Cape is located on St. Lawrence Island in the Bering Sea, approximately 135 miles 
southwest of Nome, Alaska, as shown in Figure 2-1.  The Village of Savoonga is the closest 
community, and is located approximately 60 miles northwest of NE Cape.  The site is located 

near the northeast end of the island at around 63º19’ North, 168º58’ West, approximately 9 
miles west of the northeastern cape of St. Lawrence Island.  According to land acquisition 
records, the size of the NE Cape site, as a whole complex, is approximately 4,800 acres, or 7.5 
square miles, and is bounded by Kitnagak Bay to the northeast, Kangighsak Point to the 
northwest, and the Kinipaghulghat Mountains to the south. 

The former military installation operated from about 1954 until 1972 as a surveillance 
station and a White Alice Communications station.  In 1982, the Navy obtained the former White 
Alice property (26 acres), but did not utilize the site as a communications site.  The land transfer 
was later deemed invalid and property ownership reverted to Sivuqaq, Inc. and Savoonga Native 
Corporation.  Demolition of the buildings and the majority of other structures has been 
completed under multiple USACE contracts.  The runway, improved gravel roads, and concrete 
slabs of some of the former structures remain intact. 

2.2 Geographic Setting and Topography 

The area occupied by the former installation consists mainly of rolling tundra which rises 
from the Bering Sea on the north toward the base of the Kinipaghulghat Mountains.  The 
Kinipaghulghat Mountains rise abruptly to an elevation of approximately 1,800 feet above sea 
level roughly 3 miles from the coastline, as shown on Figure 2-2.  The installation activities 
spanned from the beach to the mountain summit.  The main area of operation, termed the Main 
Operations Complex (MOC), is located at about 100 feet in elevation, just north of a glacier-
carved valley that opens to the tundra.  The former installation layout is shown in Figure 2-3.  

2.3 Demographics and Land Use 

There are currently no year-round residents in the vicinity of the NE Cape complex.  
Seasonal dwellings on Kitnagak Bay, at the end of Cargo Beach Road, are used for subsistence 
hunting, gathering, and fishing during the summer months.  The establishment of a permanent 
community at NE Cape is being discussed by the residents of St. Lawrence Island. 
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2.4 Geology 

The topography at the eastern end of St. Lawrence island is dominated by the uplift of 
granitic rock know as the Kinipaghulghat Mountains.  Kangukhsam Mountain and the highest 
ridges of the Kinipaghulghat Mountains, which are shown on Figure 2-2, delineate the southern 
extent of the installation.  There have been no focused geological studies of the NE Cape 
morphology.  The following observations were made during this project. 

The formation of the glacial valley draining north from Kangukhsam Mountain appears 
to have created the majority of the unconsolidated surficial deposits on which the installation was 
constructed.  Glacial landforms include melt-out till, moraines, drumlins, a residual rock glacier, 
and basal till at depth.  This alpine valley now holds the southern branch of the Suqitughneq 
(Suqi.) River, a small stream that arcs through the heart of the installation, trending north to the 
Bering Sea.  Periglacial processes, such as frost rubble (talus) on the steeper slopes and frost 
patterning on the flats, are superimposed over the glacial landforms.  Frost rubble from the valley 
walls appears to have been transported by the glacier, and comprises a significant amount of the 
melt-out till distributed across the site. Alluvial process are superimposed on the periglacial 
forms in limited areas along the southern branch of the Suqi. River in the vicinity of the White 
Alice Site (Site 31) and the Main Operations Complex (MOC).   

Granitic bedrock is exposed at low tide in the western part of Kitnagak Bay.  
Investigators from the consulting firm MWH suggested that “quartz monzonitic bedrock 
underlies the unconsolidated materials at a relatively shallow depth on a wave-cut erosional 
platform.”  (MWH, 2003)  The alignment of three large drumlins (including the Cargo Beach 
Road Landfill location) suggests that the former glacier transitioned from alpine to piedmont as it 
flowed toward Kitnagak Bay.  The rocks around the Suqitughneq Lagoon and at Kitnagak Point 
resemble those on the drumlins.  Breaking waves off shore of Kitnagak Bay may be due to a 
submarine terminal moraine, and the glacier may have had a tidewater terminus. 

Soil and vegetation development is typical of sub-arctic to arctic tundra.  Relatively flat 
areas that are poorly drained due to ice-rich permafrost and/or fine silt have well developed peat 
bogs.  Thinner tundra vegetation and scant organic horizons are found on well drained areas.  
Over 1,000 feet in elevation, vegetation consists primarily of lichen.  

2.5 Hydrology 

The hydrogeology of the Northeast Cape installation is complex.  Groundwater moving 
through bedrock fractures is likely to be significant in the mountains.  Beyond the mountain 
front, shallower aquifers in the depositional materials are present.  These shallow aquifers are 
influenced by permafrost and active seasonal thawing.  Shallow subsurface water has been 
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observed perched on ice rich frozen ground in boggy areas.  This is a relatively shallow (2 to 4 
feet) active layer due to the insulative effects of thick tundra vegetation and peat.  In areas of thin 
soil and exposed cobbles and boulders, heat conduction is greater, the active layer appears to be 
significantly deeper, and permafrost may be discontinuous.  This aquifer typically consists of 
coarse granular material with high permeability.  The water table in these areas has been 
encountered as shallow as 5 feet and as deep as 37 feet below ground surface (bgs).  While it is 
difficult to recover rocky, course-grained soil with a drill rig without thawing it, frozen soil was 
suspected beneath this “medium depth” aquifer at several locations and confirmed at a few.  The 
medium depth aquifer (and permafrost) may be perched on basal till from past glaciations.  
Evidence exists that this till, which was found to be frozen at two locations, acts as a confining 
layer for a deeper aquifer. 

2.6 Climate and Ecology 

St. Lawrence Island has a subarctic, maritime climate with some continental influences 
during winter, when the surrounding Bering Sea is frozen.  Winds and fog are common, and 
precipitation occurs up to 300 days per year as light rain, mist, or snow.  Annual precipitation is 
about 16 inches per year, and more than half falls as light rain between June and September.  
Summer temperatures average between 48 and 34 degrees Fahrenheit (°F), with a record high of 
65°F.  Winter temperatures average from minus 2°F to 10°F, with an extreme low of -30°F 
(URS, 1985).   

Additional information on the climate and ecology of the NE Cape area has been 
included in several of the previous RI work plans and reports, and will not be duplicated here. 
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3.0 FIELD INVESTIGATION METHODS 

The following section describes the general field methods and procedures used to 
complete the Phase IV RI fieldwork.  Methods unique for an individual project site or 
background location are discussed by site in Section 5.  Photographs 1 through 16 in Appendix A 
include images of many of the field methods in use. 

3.1 Workplan Variances 

In general, the Phase IV RI fieldwork conducted using the methods specified in Shannon 
& Wilson’s August 2004 Work Plan (WP).  However, variances from the WP were necessary 
due to actual physical field conditions that were different from those presented in the scope of 
work (SOW).  The variances are discussed for each individual project site in Section 5. 

3.2 Mobilization and Demobilization 

A Hercules C-130 Transport operated by Lynden Air Cargo was used to transport 
equipment and supplies to the site in two flights.  The Hercules C-130 is shown in Photograph 1 
in Appendix A after unloading its cargo.  The Lynden Hercules and a DC-6 cargo airplane 
charted from Everts Air Cargo were used to return the gear to Anchorage.  Field personnel 
traveled to and from Northeast Cape on aircraft charted from Bering Air Service out of Nome.  
Bering Air was also chartered to transfer sample coolers from the site to Nome, where they were 
forwarded to Anchorage on Alaska Airlines Goldstreak Service.   

A temporary camp, provided by Alaska Mineral Exploration Service, was set up to 
provide room and board for the field crew, which consisted of three environmental professionals 
from Shannon & Wilson, a two-person field crew from Discovery Drilling, a cook provided by 
Alaska Minerals Exploration Service, and a surveyor from Mammoth Consulting.  The camp was 
erected on the gravel pad adjacent to the airstrip as illustrated in Photograph 2.  Electricity was 
supplied by gasoline-fuelled generators.  Surface water was pumped from the Suqi. River for 
filtration through a particulate filter and granular activated carbon for drinking and cleaning 
water. 

3.3 Soil Sampling 

Soil samples were collected in general accordance with ADEC’s Underground Storage 
Tanks Procedures Manual (November 2002), and Shannon & Wilson’s August 2004 Field 
Sampling Plan.  The soil sampling efforts included the collection of surface soil, sediment and 
subsurface soil samples for chemical and geotechnical testing.  
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3.3.1 Surface Soil and Sediment Sample Collection 

Surface soil and sediment samples were collected from depths of roughly 0 to 2 feet 
below the ground (or sediment) surface.  To the extent practical, samples were collected from 
beneath the vegetation mat, and were representative of the particle size distribution of nearby soil 
or sediment.  Steel shovels were used as necessary to remove vegetation, expose mineral soil, or 
reach a depth specified in the WP.  Once the desired sample depth was exposed, material that 
may have been in contact with the shovel was swept away with a gloved hand or clean sampling 
spoon.   

3.3.2 Shallow Subsurface Soil Sample Collection 

Shallow subsurface soil samples (2 to 5 feet bgs) were collected, often at the same 
location as a corresponding surface soil sample (co- located).  In soft soils, the target sample 
depth was accessed using a shovel and/or pickaxe.  At locations with harder/denser soil and/or 
deeper sample intervals, a hand-cleaned (See Section 3.5) hollow-stem auger was advanced 
using the drill rig to access the sample interval.  The auger was extracted from the hole, and the 
sample was collected from the auger flights.  Care was taken to sample soil that was not in 
contact with the auger blade. 

3.3.3 Soil Borings – Drilling and Sample Collection 

A portable rotary drill rig equipped with hollow-stem auger and down-hole hammer 
capabilities was used to advance soil borings and install monitoring wells.  Split-spoon samplers 
with 3- inch outside diameters were used to collect soil samples at intervals as boreholes were 
advanced.  Photograph 5 shows a recovered sample in an open split-spoon, and Photograph 10 
shows a split-spoon sampler in the foreground and the drill rig advancing a soil boring.  Surface 
soil samples (to a depth of about 1.5 feet) were collected directly from the borehole using a 
stainless steel spoon.  Split-spoon samplers were driven ahead of the auger or hammer at least 18 
inches, if possible.  Upon retrieval, the split-spoon sampler was opened and the samples were 
recovered from the center portion, excluding potentially disturbed soils at the top and bottom of 
the sampler.  In some cases, the volume of soil required to fill the required containers exceeded 
the volume of soil recovered by the sampler.  In these situations, the split-spoon sampler was 
driven a second time to obtain sufficient soil.  Split-spoon samplers were decontaminated 
between each use.  Soil Borings were documented on “Field Log of Boring” forms which 
included the project name, driller, drilling method, boring number, location, sample time, 
number, and depth, field screening results, and material descriptions. 

Subsurface soil samples were collected from each sample interval for field headspace 
screening and potential laboratory analysis.  A subset of the collected soil sample s were selected 
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for laboratory analysis based on field observations, the highest headspace screening readings, 
and the intervals designated in the WP.  Borings not completed as monitoring wells were 
backfilled with the drill cuttings following the completion of soil sampling.  

3.3.4 Field Screening Method 

An HNU HW101 photoionization detector (PID) with a 11.7 electron-volt lamp or an 
OVM Model 580B PID with a 10.0 electron-volt lamp were used to screen soil for volatile 
hydrocarbons.  Both instruments were calibrated using 100 part per million (ppm) isobutylene 
standard gas on each day used.  Headspace screening was used as a semi-quantitative indication 
of contamination to aid in the identification and delineation of impacted areas and select soil 
samples for laboratory analysis.  The HNU PID was used for all recorded headspace samples for 
consistency.  Following ADEC headspace sampling procedures, headspace screening was 
accomplished by placing soil in a self sealing plastic bag to approximately one-half of its 
capacity using a clean spoon.  The samples were then allowed to warm to a uniform temperature 
of at least 40 degrees Fahrenheit (10 minutes to one hour).  To screen, the sample was agitated 
for about 15 seconds, the seal of the bag was opened slightly, the instrument probe was inserted 
into the air space above the soil, and the bag was held closed around the probe. The maximum 
ionization response as the PID drew vapor from the sample bag was recorded. 

3.3.5 Analytical Soil Sample Collection 

Once the desired sampling location was exposed, all soil and sediment samples were 
collected using clean new disposable stainless steel spoons.  The soil screening bag (if required) 
was filled and sealed first, followed by the analytical sample containers in order of decreasing 
analyte volatility.  Analytical samples, with the exceptions of gasoline range organics (GRO) and 
benzene, toluene, ethylbenzene, and xylenes (BTEX), were collected by quickly and completely 
filling the appropriate laboratory-provided jars.  Samples for analysis of GRO and BTEX were 
collected by placing approximately 50 to 60 grams of soil into a pre-weighed, laboratory-
supplied 4-ounce (oz.) jar and adding the contents (25 milliliters) of one or more surrogated 
methanol vials to submerge the soil.  If more than one methanol vial was used, it was noted on 
the sample container lid, as well as the Chain of Custody.  To prevent leakage, the rim of each 
sample container was quickly wiped free of soil particles with a piece of clean paper towel 
before capping.  The level of the methanol was marked on the sample jar to detect future 
leakage.  Each soil sample was visually classified for soil type and field-screened for volatile 
hydrocarbons.  
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3.3.6 Geotechnical Soil Sample Collection and Testing 

Where practicable, bulk density was measured at background soil and sediment sample 
locations using a balloon volumeter.  Once a background sample location was selected, surface 
vegetation was cleared, and the soil surface was leveled to accept the base plate of the volumeter.  
The volumeter was placed on the base plate and an initial volume was recorded (essentially 
zeroing the instrument).  The instrument was then set aside and roughly one gallon of soil was 
excavated through the base plate opening to make a smooth hole.  The excavated soil was placed 
in a double plastic bag carefully to avoid sample loss.  The balloon device was returned to the 
base plate and the volume of the soil removed was calculated by subtracting the initial volume 
from the final volume.  The mass of soil removed, the moisture content of the soil, and the 
grainsize distribution (for granular soil) were measured in Shannon & Wilson’s fixed laboratory 
from the contents of the sealed bag. 

Geotechnical samples for moisture content and grainsize analyses were collected from 
the MOC area.  Soil recovered with a split spoon sampler was placed in a pre-labeled plastic bag, 
sealed, and placed in a second plastic bag.  Bulk soil samples were collected with a shovel and 
placed in plastic bag- lined woven poly sand bags or 5-gallon polyethylene buckets with lids to 
prevent moisture loss.  

3.4 Water Sampling 

Water samples were collected in general accordance with Shannon & Wilson’s August 
2004 Field Sampling Plan and, for groundwater, ADEC’s Underground Storage Tanks 
Procedures Manual.  Water sampling included collection of surface samples from bodies of 
water and groundwater samples from existing and new well points and monitoring wells.  

3.4.1 Surface Water Sampling 

Surface water samples were collected from the Suqitughneq River drainage and 
background locations.  Surface water samples were collected by slowly submerging and raising 
clean, laboratory grade glass containers to minimize the disturbance of the water and surrounding 
sediment.  The water was transferred into the appropriate laboratory-supplied containers.  
Several “dips” were often required to fill the appropriate sample containers.  Slight shifts in the 
sample location were sometimes necessary to avoid turbid water that had developed from the 
sampling.  Two surface water sampling locations are shown in Photographs 9 and 13. 

Field observations, including surface water type (pond, stream, etc.), size, and depth of 
water were recorded at each sampling location.  If the sample location was some distance from 



 SHANNON & WILSON, INC. 

PHASE IV REMEDIAL INVESTIGATION June 2005 
Northeast Cape, St. Lawrence Island, Alaska Page 10 
U.S. Army Corps of Engineers - Alaska District 32-1-16821 

shore, the survey lath marker was placed at the edge of the stream/river, perpendicular to the 
channel, and the horizontal offset was recorded on the lath. 

3.4.2 Well Point Installation 

Well points are tubes that have points on the end and slots or holes to allow passage of 
water.  Manufactured well points were driven directly into the ground and used to sample 
shallow groundwater at Sites 3 and 6 for the Phase IV RI.  The manufactured well points 
consisted of 1.25-inch inside diameter, wire-wound stainless steel screens connected to an 
appropriate length of 1.25- inch inside diameter galvanized blank steel pipe with threaded 
connectors.  The well points had a nominal slot size of 0.010 inches and typically had 3 feet of 
screen length.  The well points and riser pipe were cleaned with a high pressure detergent wash, 
freshwater rinse, and de- ionized water rinse then packaged in polyethylene prior to mobilization. 

Site 6 well points were driven into the ground using the drill rig air hammer after using 
the hammer to establish a pilot hole in the rocky ground.  Site 3 well points were inaccessible to 
the drill rig, and were installed manually using a sledge hammer.  The well point pipes were 
completed to approximately 3 feet above the ground, and included a locking cap and padlock.  A 
well point construction log was completed for each well point installation.  A typical well point 
installation is shown in Photograph 7. 

3.4.3 Monitoring Well Installation 

New monitoring wells were installed at the Main Operations Complex, Site 22, and Site 
26 to sample deeper groundwater.  A boring used to install a monitoring well at the Main 
Operation Complex is depicted in Photograph 10.  Monitoring wells were installed in completed 
soil borings using 2-inch-diameter schedule 40 polyvinyl chloride (PVC) well-screen with 0.010 
inch machined-slots threaded to the appropriate length of 2- inch-diameter blank PVC.  The 
screened interval was placed at a depth intended to span the zone of water table fluctuation.  A 
sand filter pack consisting of #10-20 silica sand was used to backfill around the well screen to a 
depth approximately one to two feet above the top of the screen.  Bentonite chips were used to 
seal the riser casing at the top of the sand pack.  The drill cuttings generated during the soil 
boring were used to fill the annular space between the blank casing and the formation above the 
bentonite seal, or surface spread on- location.   

The wells were completed with flush-mounted monitoring well monuments set in 
concrete.  The PVC casings were sealed with padlocked expansion plugs, and magnets were 
placed in the monument covers to aid in future location.  A monitoring well construction log was 
completed following each monitoring well installation.  Each monitoring well number was 
marked clearly on the monument cover, the wood form for the concrete, and the expansion plug.  
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3.4.4 Well Development and Sampling 

Groundwater samples were collected from both the new and the previously existing 
monitoring wells and well points.  Before sampling, new wells were developed and purged, and 
existing wells were purged.  The water produced during development and purging of the wells 
was containerized and treated, as discussed in Section 3.7. 

3.4.4.1 New Monitoring Well and Well Point Development 

New well points were developed using a peristaltic pump and new disposable tubing.  
Water was removed while periodically raising and lowering the tubing until a visible decrease in 
turbidity was noted and at least three well volumes had been removed, or the well point was 
pumped dry.  If the well was pumped dry, it was allowed to recover to within 90% of its original 
water level or to sit overnight before development continued or purging started.  Development 
was complete when the well point was pumped dry at least three times. 

New monitoring wells were developed with a submersible pump and disposable tubing. 
Development did not begin for at least 24 hours after installation to allow seals and monuments 
to hydrate.  Initially, the pump was slowly lowered and raised through the water column while 
pumping at up to 4 liters per minute.  The pump and tubing were periodically raised and lowered 
vigorously as development continued.  After there was a visual decline in turbidity, even after 
agitation, the pumping rate was reduced, and the purging procedures discussed in Section 3.4.4.4 
commenced.  A minimum of three wells volumes were removed during the development process.  
The pump was decontaminated between each monitoring well as described in Section 3.5.   

3.4.4.2 Low-Flow Well Purging and Sample Recovery 

Both existing and new monitoring wells and well points were purged prior to sample 
recovery to obtain groundwater samples that are representative of the surrounding aquifer 
formation.  Monitoring wells were purged and sampled with a Grundfos Redi-Flo 2 variable-
speed submersible pump and new disposable tubing.  A peristaltic pump was used to purge and 
sample each well point using new disposable tubing.  Purging was performed at up to 2 liters per 
minute, with the rate declining toward a sampling rate of approximately 500 mL per minute as 
the turbidity decreased.  Note, however, that the submersible pump would loose prime and act 
like it was out of water under some conditions as the flow rate approached 500 mL per minute.  
In these cases sampling was performed at roughly 750 mL per minute. 

Water quality parameters, including temperature, specific conductance, dissolved oxygen 
(DO), pH, oxidation-reduction potential (ORP), and turbidity were monitored during purging 
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using hand held meters and a flow-through cell.  Purging was considered complete when the 
following stabilization of water quality parameters was measured between casing volumes: 

• ORP within 10 mV 
• pH within 0.2 units, 
• conductivity within 3%, and  
• temperature within 1 degree Celsius. 

DO and turbidity values were recorded, but only used as informational stabilization data.  If the 
well was purged dry while pumping at less than 1 liter per minute, the well was allowed to 
recover to within 90% of its original water level or to sit overnight, then purged dry a second 
time.  Sampling began once the well had recovered. 

Once purging was complete, groundwater samples were transferred directly from the 
pump tubing into the appropriate laboratory-supplied containers.  Glass 1- liter containers were 
not filled completely to allow for expansion and contraction during shipping.  At monitoring well 
and well point locations where natural attenuation indicators were collected, alkalinity and 
ferrous iron were measured using Hach field test reagents and a digital spectrophotometer after 
analytical samples were obtained.  Finally, at “natural attenuation wells” water was pumped 
through the flow-through cell for the post-sampling measurement of dissolved oxygen, pH, 
temperature, and ORP.  The final or stabilized, field-measured, water quality parameters are 
presented in the site-specific Groundwater Sampling Log tables in Section 5. 

Caution should be used when using the field-measured water parameters.  At low flow 
rates temperatures can be elevated due to the residence time in tubing exposed to warmer air.  
Oxygen concentrations can be biased low because oxygen sensors are consumptive, and low 
flow rates are inadequate to maintain fresh water at the sensor face.  These effects were observed 
in the field when the submersible pump would loose prime.  To resume pumping the pump was 
turned of, then started at a relatively high flow rate that was then diminished.  Samplers could 
observe temperatures drop and oxygen concentrations rise when fresh water at the high flow rate 
reached the sensors. 

3.4.5 Measuring Groundwater Elevation 

Electronic water level indicators were used to measure the depth to water in below the 
top of the well or well point casing (TOC) to within 0.01 feet.  New wells were marked on the 
casing to provide a reference point from which to measure.  Existing casings with no mark were 
measured from the highest point of the casing, and a mark was made on the casing for future 
reference and surveying.  Water levels were measured before performing development, purging, 
or sampling and sequentially by site at least 24 hours after sampling.  The sequential 
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measurements were performed to gather groundwater elevation data for specific areas in a small 
window of time.  The elevation of well casing measuring points was determined as part of the  
survey (see Section 3.6), and water level elevation was calculated by subtracting the measured 
depth to water from the surveyed TOC elevation.  Water level indicators were decontaminated as 
describe in Section 3.5. 

3.5 Sampling Equipment Decontamination 

Decontamination of split-spoons and hand tools was performed by washing with an 
Alconox solution, rinsing with potable water and rinsing again with deionized (DI) water after 
collecting each sample.  If a split spoon or tool was not to be reused directly after cleaning, it 
was placed in a clean plastic bag to prevent contact with contaminants.  If a petroleum product or 
sheen was visible on any sampling equipment, a “coarse” soapy water wash, clear water rinse, 
and alcohol rinse was performed before the normal decontamination procedures.  To determine if 
cleaning procedures were adequate, equipment blank samples were collected by running DI 
water over tools that may contact analytical samples.  Equipment blanks are discussed in Section 
4.6.3 

Drill augers and rods used for soil borings were decontaminated between borings at each 
site by hand using scrub brushes and a drum of soapy water followed by a clean water rinse.  
Drums of soapy and clean water were carried on the drill rig for this decontamination procedure 
(See Photograph 6).  Augers and rod were further decontaminated between each site in the 
Northeast Cape complex by immersing and scrubbing them in a trough of soapy water, followed 
by a clean water rinse in a second trough.  The water from the troughs and drums was treated as 
described in Section 3.7. 

Submersible groundwater sampling pumps were decontaminated by disposing attached 
tubing and scrubbing the pump in water with Alconox.  After scrubbing, the soapy water was run 
through the pump.  The pump was rinsed by submerging it and running it first in potable water 
and then in DI water.  Pump decontamination is illustrated in Photograph 11. To determine if 
cleaning procedures were adequate, equipment blank samples of DI water run through a cleaned 
pump.  Equipment blanks are discussed in Section 4.6.3 

Water level indicators were decontaminated between well measurements by, at a 
minimum, rinsing the lower two feet with DI water and drying with a clean paper towel.  
Indicator probes and measuring cord were cleaned with a laboratory grade detergent (Alconox) 
and potable water solution followed by potable and DI water rinses if used to sound a well for 
total depth, if a well had known contaminants, or if a petroleum odor was noted in a well. 
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3.6 Surveying 

The field survey commenced September 3, 2004 and was substantially completed on 
September 8.  Additional Global Positioning System (GPS) data for background samples were 
collected between September 8 and September 13th.  The full survey report is included as 
Appendix D. 

In general, rod and transit surveying techniques were used to survey sample locations.  
Northings and eastings were determined by measuring angles and distances from existing local 
baselines, and elevations were determined using differential leveling techniques.  Horizontal 
locations were reported to 0.01 feet.  Vertical elevations were reported to 0.01 feet for new and 
existing monitoring wells and well points and 0.1 feet for other sample locations.  The locations 
and elevations of monitoring wells were determined at sampling reference marks on the well 
casings.  For the well points at Sites 3 and 6, the horizontal positions were measured at the casing 
center at ground surface, and the elevations were measured at the TOC reference mark. 

The locations of the Background Sample Sites were determined using differentially-
corrected GPS data.  Positions were collected using a Trimble GeoXT receiver.  Horizontal 
precisions for the points collected were in the 6-meter range before processing, and the 1-meter 
range after correction using data from a continuously operating reference station (CORS station). 

Swing-tie measurements from surveyed points were used to determine locations of three 
samples at Site 7, three samples at Site 13, and two bulk soil samples at the MOC.  Swing tie 
measurements were made by the sampling crew with a fiberglass tape. 

3.7 Waste Management 

Investigation Derived Waste (IDW) generated during field activities included water from 
well/well point development and purging, water from decontamination of sampling and drilling 
equipment, drill cuttings from borings and monitoring wells, analytical soil samples that were 
not selected for analysis, used granular activated carbon (GAC), personal protective equipment 
(PPE), and miscellaneous disposable sampling equipment.  Other wastes included water from 
precipitation in the fuel storage containment, waste generated by a small (1-2 gallon) diesel fuel 
spill to the ground from a camp heater during a storm; a leaking 5-gallon container of air cooler 
cleaning solvent found on the beach by a NE Cape resident and removed at his request; and 
general camp-related wastes such as garbage, gray water, and sanitary waste. 

Groundwater was pumped or bailed from new monitoring wells and well points 
(developed) to remove sediment and/or turbid water resulting from the well installation.  
Similarly, existing monitoring wells and well points were purged of potentially stagnant water 
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prior to sampling.  Development and/or purge water was contained in 55-gallon steel drums at 
the site where it was generated.  The water in the drums was processed on site using a GAC 
filter, and discharged to the ground surface.  Decontamination water and rainwater that 
accumulated in the fuel storage containment cell were also pumped through the GAC filter and 
discharged to the ground surface. 

Potentially contaminated soil generated during the investigation included headspace 
screening samples, soil samples from borings (including methanol preserved samples) which 
were not selected for analysis (excess), and drill cuttings.  Headspace screening samples were 
returned to their original location or placed in the cuttings of the boring of origin.  Excess 
unpreserved soil samples from borings were also placed in the cuttings of the boring of origin 
when practical.  Some excess unpreserved samples and all excess methanol preserved soil 
samples were placed in the waste soil drum (see below).  Drill cuttings and soil samples from 
monitoring wells were screened with a PID during drilling.  Drill cuttings from monitoring wells 
were not observed to be contaminated based on visual, olfactory, or headspace screening results, 
and were used were used to fill the annular space above the screened interval seal or spread on 
the ground surface in the vicinity of the monitoring well.  Drill cuttings from borings were used 
to backfill the boring of origin as completely as practicable. 

A non-IDW soil was generated by a small (1-2 gallon) diesel fuel spill to the ground from 
a camp heater during a storm.  Soil was excavated from the spill area by hand and placed in a 55-
gallon drum.  The excavation proceeded until field screening with a PID did not detect further 
impacted soil.  The volume of excavated soil occupied approximately 1/3 the volume of the 
drum.  Solids that settled out of the decontamination and development water and excess soil 
samples that were not submitted for analytical testing were placed in the drum with the soil 
excavated from diesel spill area.  The drum was handled as contaminated soil, and transported to 
Anchorage for analysis and disposal by Emerald Alaska, Inc. 

Used PPE, homogenization pans, paper towling for cleaning the exterior of sample 
containers, and emptied headspace bags were stored in polyethylene bags labled “PPE”.  Used 
pump tubing and bailers were stored in polyethylene bags labled “Used Tubing”, and used 
sampling spoons were stored in polyethylene bags labels “Dirty Spoons”.  Disposable sampling 
equipment and PPE were transported in heavy drum liner bags to Anchorage on cargo aircraft 
and disposed at the Municipality of Anchorage’s Hiland Road Landfill. 

A pit toilet was constructed for human waste in the gravel pad near the intersection of the 
runway and the Camp Pad.  The pit depth was three to five inches less than the specified minimum 
of 4 feet because frozen ground was encountered at 3 ft. bgs. and the soil was grading to ice rich 
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silt.  The pit toilet was filled with the original soil on the day of demobilization.  Grey water from 
domestic washing was strained for solid particles and allowed to infiltrate into the gravel Camp 
Pad.  The solid particles were incinerated. 

Sorbent pads used during the transfer of fuel to prevent drips or spills were contained in a 
closed container labeled “Used Sorbents.”  These Sorbent pads were burned with domestic trash 
to assist with combustion.  Residual ash from domestic trash was packaged in plastic garbage 
bags and contained in “drum liner” polyethylene bags with non-burnable camp garbage.  The 
bags were either flown to Nome for disposal in the local landfill by the charted air service or to 
Anchorage at demobilization for disposal in the Hiland Road Landfill. 

A member of the local community observed a leaking 5-gallon container labeled “air 
cooler cleaner” on the beach to the north-northeast of the airstrip and requested a spill response 
from Shannon & Wilson’s field personnel.  The constituents diesel fuel and nonylphenol were 
visible on the battered product label.  Shannon & Wilson notified the USACE Project Manager 
the unanticipated waste and the proposed treatment/disposal method.  The air cooler cleaning 
solvent was over-packed and transported as flammable product for energy recovery from 
Northeast Cape to Anchorage.  Emerald Alaska characterized the contents of the container, 
identified Xylenol and 1,2-dichlorobenzene, and transported it to their facility as non-hazardous 
waste for disposal.   

At the completion of the field work, the Waste Tracking Log, presented as Table E-1 in 
Appendix E, was checked to ensure that generated wastes were staged for removal from the site 
or had been treated and disposed at the site.  The Waste Tracking Log was used to verify that 
waste materials were not inadvertently left behind after demobilization, in accordance with the 
WP.  Table E-1, and other documentation for the handling and disposal of generated wastes from 
the site, is provided in Appendix E. 
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4.0 ANALYTICAL DATA 

The project’s chemical data was generated using methods that conform to the USDOD 
Quality Systems Manual for Environmental Laboratories, Version 2; the USACE QA Shell 
Document, EM-200-1-3; and the ADEC Underground Storage Tanks Procedures Manual.  

4.1 Data Collection Objectives 

The data collection objective of the Phase IV RI was to generate defensible definitive 
chemical data from the sample locations and methodologies specified in the SOW.  Samples for 
chemical and/or geotechnical analyses were collected from the surface soil, subsurface soil, 
surface water, groundwater and sediment at the former NE Cape facility. 

4.2 Sample Identification 

Samples were assigned unique identification numbers in the field.  The sample 
identification numbers were unique eleven-character strings of the form YYNESNSSXXX, 
where: 

• YY is the year (04); 

• NE is the project location (Northeast Cape); 

• SN is the discrete site within the general Northeast Cape project area (e.g. “06” for Site 6 
or “BG” for background samples); 

• SS is the sample matrix (GW for groundwater, SS for surface soil, SD for sediment, SB 
for soil boring or subsurface soil, SQ for soil quality control blanks, and SW for water 
quality control blanks); and  

• XXX is the sample number, incrementing upwards from 101 at each discrete site.  
Quality control duplicates were indicated by 2XX, and replicates by 3XX, where XX 
matched the sample identification, which was of the form 1XX.   

For example, Sample 04NE03SB105 would be assigned to a subsurface soil sample collected at 
Site 3, and would reflect the fifth analytical soil/sediment sample collected at this site (“105”).  If 
replicate samples were collected from this location, the duplicate and triplicate sample numbers 
would be “04NE03SB205” and “04NE03SB305,” respectively.  In this report, the suffix “04NE” 
has been omitted for brevity and readability. 

Sample locations were also assigned discrete location identification (LOCID) numbers 
for use in the electronic data deliverables system.  Where multiple samples were collected from 
different depths at the same horizontal location, the approximate depth, in feet bgs, follows a 
dash in the LOCID.  For example, the LOCID for Sample 04NE03SB103 was "03B1-2" which 
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signifies the sample was collected from Site 3, Boring 1, 2 to 3.5 feet (bgs).  Background surface 
water and sediment sample locations were given the same LOCID.  Sample identification 
numbers, LOCIDs, sample location descriptions, and depths are summarized in the Section 5 
tables “Sample Location and Descriptions”. 

Sample labels that contained the sample identification numbers, date and time of 
collection, and analyses to be performed were prepared and applied in the field prior to sample 
transport to the project and QA laboratories. 

4.3 Sample Packaging and Transport 

Environmental samples were preserved, packaged and shipped to the project and QA 
laboratories using the methods outlined in Shannon & Wilson’s August 2004 Work Plan.  
Precautions for sample preservation, hazardous material shipping, cross contamination 
avoidance, and environmental and physical stress mitigation were addressed to ensure that 
samples reached the laboratory in good condition.    

4.3.1 Sample Preservation 

Each laboratory sample was preserved at a cool temperature by placing the sample in an 
insulated cooler shortly after collection.  Frozen gel packs (blue ice) were used to establish and 
maintain sample temperatures of 4o Celsius (C) plus or minus 2o C.  Methanol was used in 25 
mL aliquots to preserve soil samples collected for volatiles analysis.  Hydrochloric and sulfuric 
acids were used to preserve water samples at or below a pH of 2 for various analyses.  These 
preservatives are considered hazardous materials for shipping and required special handling.  
Due to regulations governing nitric acid shipment on commercial aircraft, water samples for 
metals analyses were collected and submitted to the laboratory in unpreserved containers.  The 
laboratory then added the appropriate amount of nitric acid at least 24 hours prior to analysis.   

4.3.2 Sample Packaging 

After labeling, sample containers were individually padded with bubble-wrap.  The 
containers for soil samples preserved with methanol were pre-weighed with labels applied at the 
laboratory.  To meet shipping requirement for a secured lid, these containers were placed in thin 
plastic bags and then wrapped with tape to avoid adding mass to the container.  To reduce the 
risk of volatile compounds from other samples or the environment migrating into a sample 
container, each container (or sample set) was placed in a sealable plastic bag.  Samples collected 
from locations with strong fuel odors were stored and shipped in separate coolers. 
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Coolers were prepared for shipment by ensuring that the cooler drain was taped closed 
from both sides, then adding sorbent material (vermiculite).  The bagged samples were placed 
inside a plastic garbage bag in the cooler, and ice packs were placed around and among the 
sample containers.  The liner bag was then tied or taped closed, and additional inert cushioning 
was added to protect and insulate the samples.  Adequate cushioning was double checked by 
ensuring that no movement was audible in the closed cooler with moderate shaking.  A 
resealable plastic bag was taped to the inside lid of the cooler to contain the Chain-of-Custody 
(COC).  Finally, shipping labels were placed on the exterior of the cooler and the laboratory 
address was secured to the top.   

Final packaging was completed at the time of shipment.  The COC was relinquished and 
sealed inside the cooler.  Two custody seals were applied to opposite corners, and clear tape was 
placed over the seals to protect them from abrasion. A minimum of two full wraps of strapping 
tape were placed around the cooler in two places to secure the lid, and a shipping form was 
affixed to the top. 

4.3.3 Sample Shipping and Contacts 

The time and temperature sensitive nature of environmental samples were discussed with 
commercial shipping personnel in Nome.  The project and QA laboratories were informed of 
cooler shipments through the Delivery Order Manager.  The laboratories completed a cooler 
receipt form upon sample receipt to document sample conditions at the time of receipt.  The 
Delivery Order Manager was notified of discrepancies by the laboratory. 

4.4 Analytical Parameters  

Table 4-4 lists the analyses and analytical methods specified in the SOW, and includes 
the abbreviations applied in this report.  The analyses to be performed on samples from 
individual sites were specified in the SOW and are discussed in Section 5. 

The influence of biogenic compounds on the diesel and residual range organic (DRO, and 
RRO) results from specific sites identified in the Work Plan were assessed by the project 
laboratory.  Background soil and sediments were assessed for biogenic compounds by running a 
library search on DRO/RRO extracts by Method SW8270.  The laboratory project manager 
reviewed the tentatively identified compounds (TICs) from the library search and the DRO/RRO 
chromatograms to comment on whether petroleum hydrocarbons were the likely source of 
reported DRO and RRO concentrations.  This methodology is not nationally published, relies 
largely on the skills of the project laboratory, and will not be subject to the same level of QC as 
the primary project samples.  The assessments are summarized in the site-specific summary of 
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analytical results tables.  The laboratory project manager’s comments are included in Table D-1 
of Appendix D. 

TABLE 4-4 ANALYTICAL METHODS 

ANALYSIS/ANALYTE ABBREVIATION METHOD 
Gasoline Range Organics    (GRO) AK101 
Diesel Range Organics    (DRO) AK102 
Residual Range Organics    (RRO) AK103 
Total Organic Carbon  (TOC) TOC - SGS SOP 
Aromatic Volatile Organics (benzene, toluene, 
ethylbenzene, xylenes) (BTEX) SW8260B 
Polynuclear Aromatic Hydrocarbon (PAH) PAH SIM  
Semi-volatile Organic Compound (SVOC) SW8270C 
Polychlorinated Biphenyl (PCB) SW8082 
Pesticides  SW8081A 
Total Metals (excluding Mercury)  SW6020 
Mercury (water / soil)  SW7470A / 7471A 
Natural Attenuation Parameters   
  Nitrate  EPA300.0 
  Ammonia  SM4500 
  Total Kjeldal Nitrogen  SM4500 
  Orthophosphate (soluble reactive phosphate)  ASA 24-5 
  Potassium  SW6020 
  Sulfate  EPA300.0 
  Iron, total  SW6010B 
  Heterotrophic Plate Count  (HPC) SM9215B 
  Oil Degrading Bacteria  Sheen Screen 
Physical (Geotechnical)   
  Grain Size Classification  ASTM C136/D422 
  Moisture Content  (% M) ASTM D2216 
  Bulk Density  ASTM D2167M  
   

KEY  DESCRIPTION 
AK  Alaska Method 
SW  Solid Waste Method 
SGS  SGS Environmental Services, Inc. 
SOP  Standard Operating Procedures 
SIM  Selective Ion Monitoring 
EPA  Environmental Protection Agency 

ASTM  American Society for Testing Materials 
   
   

Shannon & Wilson’s Work Plan stated that total aromatic hydrocarbons (TAH) and total 
aqueous hydrocarbons (TAqH) were to be calculated using the aromatic volatile organics 
(BTEX) and polynuclear aromatic hydrocarbon (PAH) results.  TAH and TAqH values were 
requested for the following surface water samples: 08SW101, 29SW101 through 29SW103, and 
BGSW101 through BGSW110, plus associated QC/QA samples.  TAH was calculated by adding 
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the total concentration of the BTEX analytes.  Similarly, TAqH was calculated as the sum of the 
BTEX and the PAH analytes.  Estimated concentrations were included in the calculation, and ½ 
of the practical quantitiation limit (PQL) was used when an analyte was not detected.  

The natural attenuation parameters nitrate, ammonia, total kjeldahl nitrogen (TKN), 
ortho-phosphate, potassium, sulfate, total iron, heterotrophic plate count (HPC), and oil 
degrading bacteria were analyzed.  These results can be used along with field measurements of 
groundwater alkalinity and ferrous iron to evaluate the capability of natural systems to degrade 
contaminants.  Natural attenuation parameter results are presented in the site-specific Summary 
of Analytical Results tables in Section 5.  Alkalinity and ferrous iron field results are presented 
in the site-specific Groundwater Sampling Log tables in Section 5. 

4.5 QA/QC Samples 

4.5.1 Field Replicate Samples 

Replicate samples are collected in the field and submitted for analysis of regulated 
compounds to evaluate both the sample matrix heterogeneity and variability in sampling and 
analytical practices.  Field quality control (QC) duplicate, and quality assurance (QA) triplicate 
samples were co-collected with project samples and analyzed at a rate of one QC/QA set per ten 
project samples for each method and matrix, with the exception of natural attenuation parameters 
and TOC.  The QC samples were submitted to the project laboratory and the QA samples were 
submitted to North Creek Analytical in Bothell Washington. 

Soil and sediment replicate samples were collected by quickly adding an appropriate 
amount of soil or sediment to the three methanol-preserved containers for GRO and/or BTEX 
one at a time as soon as fresh soil was exposed.  Once the methanol preserved containers were 
sealed, the soil in the sample hole was mixed with the sample spoon, and containers were filled 
simultaneously to provide a more homogeneous sample set.  Split-spoon samplers do not contain 
enough soil volume to fill the containers of a replicate sample set with a long analyte list.  
Therefore, the majority of replicate sets were collected from near-surface samples.  Analytic sets 
were broken up (such as GRO/BTEX replicates from one split-spoon, and metals from another) 
when necessary to maintain the 10-percent replicate frequency. 

Replicate surface water and groundwater water samples were collected by completely 
filling the appropriate container for GRO and BTEX.  The remaining containers were partially 
homogenized by moving the pump discharge tube alternately between the three containers for 
each analysis.  The wells selected for replicate samples exhibited good yield, so that pumping the 
well dry was avoided in the middle of a sample set. 
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4.5.2 Trip Blanks 

Trip (or travel) blank samples are used to determine if sample containers become 
contaminated during storage and shipment to and from the project.  At least one trip blank for 
each matrix (soil/sediment or water) was included with each sample cooler shipped from the 
field with samples for gasoline range organics (GRO) and BTEX.  Trip blanks were prepared by 
the project and QA laboratories before mobilization.  Trip blank results are summarized in Table 
D-2 in Appendix D. 

4.5.3 Equipment Blanks 

Equipment blanks demonstrate that reusable sampling equipment has been cleaned 
effectively to prevent cross-contamination of samples.  Equipment blank samples were collected 
by pouring DI water over split-spoon samplers and the sediment dredge or pumping DI water 
through the RediFlo 2 submersible pump.  Rinse water was captured in clean laboratory-grade 
containers for transfer to the appropriate sample containers.  One equipment blank was collected 
for every 20 samples collected from reused (decontaminated) sampling equipment.  Equipment 
blank results are summarized in Appendix D Table D-2 

4.5.4 Temperature Blanks 

Temperature blanks are containers of water that travel in the coolers with samples.  The 
project and QA laboratories measured the temperature of the water upon arrival at the laboratory.  
One laboratory-provided temperature blank was included with each sample cooler shipped from 
the field. 

4.6 Chemical Laboratory Deliverables 

Analytical data were supplied by the project laboratory to Shannon & Wilson and by the 
QA laboratory to the USACE in hard copy and electronic formats.  A separate data package was 
prepared for each laboratory sample delivery group, commonly called a work order.  A work 
order typically consists of a batch of samples that were submitted to the laboratory at one time, 
although separate work orders were often prepared for water samples and for soil/sediment 
samples.  The data packages include both the analytical results, and sufficient information to 
demonstrate that the project’s data quality objectives (DQOs) have been satisfied.  The DQOs 
include the numerical measurement quality objectives for precision, accuracy, 
representativeness, comparability, and sensitivity.   

Hard copy packages were submitted as discrete definitive data packages for each sample 
delivery group.  In accordance with EM 200-1-6, each definitive data package is a sequentially-



 SHANNON & WILSON, INC. 

PHASE IV REMEDIAL INVESTIGATION June 2005 
Northeast Cape, St. Lawrence Island, Alaska Page 23 
U.S. Army Corps of Engineers - Alaska District 32-1-16821 

numbered submittal that contains a cover sheet, table of contents, case narrative, the analytical 
results, laboratory reporting limits, sample documentation information, and internal laboratory 
QA/QC information.  Each sample delivery group data package was also submitted as an 
electronic data deliverable (EDD) using the COELT format.  The EDDs were prepared in 
accordance with the Alaska District Corps of Engineers Environmental Program Manual for 
Electronic Deliverables (USACE 2003).  Hard copy packages and EDDs have been provided to 
the USACE for archiving. 

4.7 Chemical Data Assessment 

Shannon & Wilson’s role in the data assessment process included implementing chemical 
data quality management procedures to identify data quality discrepancies, and preparing a 
chemical quality assurance report (CQAR) that conforms to EM 200-1-6, Table 3-1, “Data 
Evaluation,” (USACE, 1997).  Per EM 200-1-6, data evaluation is ultimately the responsibility 
of the USACE, and the final determination of data usability is made by the USACE project 
chemist.  The draft CQAR prepared by Shannon & Wilson was reviewed and utilized by the 
USACE project chemist to help assess the data usability and prepare the Chemical Data Quality 
Assessment Report (CDQAR).  Appendix C includes a hard copy of the CDQAR and a CD-
ROM of both the CQAR and the CDQAR in electronic Portable Document Format (pdf). 

4.8 Data Presentation   

Results of laboratory analyses are presented in the summary of analytical results tables 
provided at the end of each site-specific subsection of Section 5.  Separate tables were prepared 
for soil/sediment and for water matrices. The abbreviation “PQL” is used in the text and in the 
table legends for the laboratory-established practical quantitation limit.  PQLs are sometimes 
know as method reporting limits or detection limits.  The data qualifiers established through the 
chemical data assessment process are incorporated into the summary of analytical results tables. 

Comparison of the laboratory results to regulatory standards or established site-specific 
criteria was not included in the SOW.  However, to provide a conceptual regulatory context and 
a basis for further data evaluation, the USACE and Shannon & Wilson agreed to compare the 
data to standard soil and groundwater cleanup levels promulgated by the State of Alaska through 
the ADEC, as published in 18 AAC 75, Oil and Other Hazardous Substances Pollution Control 
(ADEC 2003b, 2004).  Sediment and soil sample results are compared to the most stringent 
Method 2 soil cleanup levels listed in Tables B1 and B2, 18 AAC 75.341, for the “Under 40 
Inches” precipitation zone.  The most stringent levels are typically in the migration to 
groundwater exposure pathway.  If the most stringent level is for a different exposure pathway, 
the pathway has been noted in the summary of results tables in Section 5.  Those compounds 
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with surface water and groundwater results are compared to the groundwater cleanup levels 
listed in Table C, 18 AAC 75.345.  TAH and TAqH results are compared to 18 AAC 70, Water 
Quality Standards (ADEC, 2003a). 
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5.0 SITE-SPECIFIC ACTIVITIES 

The NE Cape complex has been subdivided by previous investigators into separate sites.  
The Phase IV RI was focused on additional site characterization at those sites where data gaps 
remain.  The following sections describe the site conditions, scope of investigation, and 
analytical results for the 15 individual sites investigated and data collected from background 
locations during the 2004 Phase IV RI. 

5.1 Site 1:  Burn Site Southeast of Airstrip 

Visual reconnaissance, 20 field screening samples, and analytical soil samples from four 
locations (01SS101, 01SS102, 01SS103, and 01SS104) were collected at Site 1. 

5.1.1 Site Description 

An area near the airstrip was reportedly used as a burn pit or perhaps for fire training.  
Previous investigations did not collect samples from the reported burn area.  The airport terminal 
area on the southeast side of the airstrip, where the road connects, shows the greatest degree of 
human disturbance (grading, debris, etc.), presumably because initial construction and later 
investigation/demolition activities were staged from this location.  Figure 5-1 presents the 
location of the scoped study area. 

The airstrip is located on a low, relatively flat northeast/southwest trending ridge 
paralleling the lower Suqi. River Drainage.  The topography around the airstrip is depositional, 
with permafrost within a few feet of ground surface, and is suggestive of a lateral moraine from a 
former piedmont glacier.  No bedrock outcrops were observed in the vicinity of the airstrip.  The 
airstrip appears to have been constructed by plowing back the active layer of peaty soil to frozen 
ground, placing rocky fill on the frozen ground, and grading the surface with gravel and sand.  
Windrows of the removed tundra are visible as mounds around the airstrip, and areas between 
the mounds and the airstrip have become ponds due to differential permafrost melting.   

5.1.2 Data Collection Objectives 

Three types of data were gathered.  The first is whether or not visual evidence of a fire 
training or burned area exists in the vicinity of the airstrip, with a focus on the southeast side.  
The second is headspace screening of soil for volatile hydrocarbons, and the third is laboratory 
analysis of soil sampled from four locations based on screening results. 
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5.1.3 Field Investigation 

Field activities at Site 1 commenced on August 9, 2004 and were completed on 
September 3, 2004. 

5.1.3.1 Visual Observation and Headspace Screening 

The developed airstrip area and adjacent tundra were observed during a site 
reconnaissance when the field team arrived at NE Cape.  The walk-through was partially to look 
for potential burn areas, and partially to familiarize the crew with camp environs.  A more 
thorough investigation was performed by collecting field screening samples from 20 locations.  
Photograph 3 in Appendix A shows the typical topography and screening sample location FS1-8.  
The approximate locations of the field screening and analytical soil samples are shown on Figure 
5-1.  No apparent fire training or burn area was identified by visual observation or field 
screening methods.   

5.1.3.2 Soil Sampling 

Samples were collected using a hand shovel to cut out a “plug” of vegetation and roots to 
access the soil beneath.  Stainless steel spoons were then used to collect the headspace samples.  
The headspace samples were warmed to a common temperature and screened with the HNU 
HW101 PID.  Analytical samples were then collected at the four locations with the highest 
screening results.  Soil descriptions and screening results are presented in Table 5-1, and sample 
locations are shown in Figure 5-1. 

Sample location 01SS103 is outside the study area boundary, and was the largest area of 
distressed tundra observed.  The distressed tundra consisted of two areas of desiccated (orange, 
yellow and dark brown to black) vegetation at the same elevation as the surrounding tundra.  One 
area was roughly ten feet in diameter, and the other was rectangular, roughly 15 feet wide by 30 
feet long.  The underlying root mats and peat were intact. 

5.1.3.3 IDW 

The soil in the headspace bags was returned to the appropriate sample location and the 
removed vegetation replaced.  The plastic bags were place in the project IDW waste bag. 

5.1.3.4 Field Observations 

Distressed tundra where previous field camps had discharged gray water was observed, 
and some recently charred lumber was found on the gravel “Camp Pad” during the initial field 
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reconnaissance.  Debris and remnants from airfield communications and weather systems were 
also found.   

In general, the tundra vegetation mat was intact across the study area with the exception 
of the developed road, airstrip, and gravel pad.  Root mats and peat were found beneath the 
vegetation at all but two sampling locations.  These two sample locations (01SS101 and 
01SS102) were adjacent to the former air terminal, and showed signs of disturbance from recent 
demolition activities.   

5.1.4 Analytical Results 

The selected soil samples were analyzed for GRO, DRO, RRO, SVOCs, and RCRA 
Metals.  Table 5-1b presents the analytical results for Site 1.  All DRO results plus RRO results 
from locations 01SS103 and 01SS104 exceed ADEC cleanup criteria, likely due to biogenic 
compounds in the organic soil.  GRO and SVOC results were not reported above the PQLs.  
GRO and pentachlorophenol were reported at estimated concentrations (“J” flag) less than the 
PQL at location 01SS103.   Many of the SVOC PQLs exceed the ADEC cleanup criteria, likely 
due to matrix interference because of high moisture and biogenic contents.  Arsenic was 
measured at concentrations above cleanup criteria that may be attributable to natural soil content.  
Chromium and selenium exceeded their respective cleanup levels at one location each, although 
it is possible that the chromium is not hexavalent. 



TABLE 5-1a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 1: BURN SITE SOUTHEAST OF AIRSTRIP
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-1) (feet) (ppm) ^ Sample Classification†

Soil Samples

* 01SS101 01SS101-1 9/2/04 Low, muddy area NE of former air terminal at FS1-1 0.5 0.6 Dark brown, silty PEAT; moist to wet - sparse vegetation
FS1-2 - 9/2/04 Low area N of former air terminal, base of gravel pad 0.3 0.2 Brown, silty angular GRAVEL; moist

* 01SS102 01SS102-1 9/3/04 Mound at NE corner of air terminal pad 0.7-0.9 1.0 Dark brown, silty PEAT; trace gravel; moist - bits of lumber
FS1-4 - 9/2/04 E of former terminal 0.3 <0.2 Dark brown, slightly silty PEAT; wet
FS1-5 - 9/2/04 200 ft. SE of former terminal, N of bridge 0.3 <0.2 Dark brown PEAT; wet
FS1-6 - 9/3/04 SW of gravel Camp Pad,  SE of airstrip 0.2 <0.2 Dark brown PEAT; traces of silt and gravel; moist - on high mound
FS1-7 - 9/3/04 SE of FS1-6 on low mound 0.2 <0.2 Brown, slightly gravelly, silty SAND; moist; with organics (roots)
FS1-8 - 9/3/04 S of SE corner Camp Pad, SE of FS107 0.2 0.2 Brown, silty PEAT; moist
FS1-9 - 9/3/04 Low mound SW of FS1-8 0.2 0.1 Brown, slightly gravelly, sandy PEAT; moist; with roots
FS1-10 - 9/3/04 N of wooden platform, S of FS1-6 0.2 <0.2 Brown, silty PEAT; moist; with roots
FS1-11 - 9/3/04 E of widened area of airstrip, SW of FS1-6 0.2 <0.2 Brown, slightly gravelly, silty PEAT; moist

* 01SS104 01SS104-1 9/3/04 SE of widened area of airstrip,  at FS1-12, SW of 0.5-0.7 0.8 Brown, silty PEAT; wet
FS1-13 - 9/3/04 W corner of proposed study area 0.6 0.3 Brown, silty PEAT; moist
FS1-14 - 9/3/04 SE of FS1-13 along SW border of Site 1 study area 0.4 <0.2 Brown PEAT; wet
FS1-15 - 9/3/04 SE of FS1-14 along SW border of Site 1study area 0.5 <0.2 Dark brown PEAT; wet
FS1-16 - 9/3/04 NW of Suqi. River, SW border of Site 1study area 0.5 <0.2 Brown, silty PEAT; wet
FS1-17 - 9/3/04 Low mound  NW of Suqi. R 0.5 0.4 Brown, silty PEAT; moist
FS1-18 - 9/3/04 In line with SW edge of Camp Pad 0.5 <0.2 Brown, silty PEAT; wet
FS1-19 - 9/3/04 S of corner of Camp Pad, W of road 0.5 0.2 Brown, silty PEAT; wet

* 01SS103 01SS103-1 9/3/04 SE of Suqi R., near E corner of Site 1 study area 0.5-0.7 1.7 Dark brown, slightly silty PEAT; wet - distressed vegetation
* 01SS203 01SS103-1 9/3/04 QC replicate of 01SS103 0.5-0.7 1.7 Dark brown, slightly silty PEAT; wet - distressed vegetation
* 01SS303 01SS103-1 9/3/04 QA replicate of 01SS103 0.5-0.7 1.7 Dark brown, slightly silty PEAT; wet - distressed vegetation

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-1b)
** The full sample number is preceded by "04NE", for example 01SS101 is sample 04NE01SS101
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "01SS101-1" signifies Site 1, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-1a / Page 1 of 1



TABLE 5-1b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 1: BURN SITE SOUTHEAST OF AIRSTRIP
SHANNON & WILSON, INC.

Sample Type:

Location ID: 01SS101-1 01SS102-1 01SS104-1

Sample ID: 04NE01SS101 04NE01SS102 04NE01SS103 04NE01SS203 04NE01SS303 04NE01SS104

Depth (ft): 0.5 0.7-0.9 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7

Sample Date: 9/2/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm – 0.6 1.0 1.7 1.7 1.7 0.8

Percent Moisture A2540G / E160.3M % – 44.2 41.7 76.5 77.6 78.2 76.1

Gasoline Range Organics (GRO) AK101 mg/kg 300 [5.83] [5.57] 2.05 J [24.4] 2.05 J [20.0]
Diesel Range Organics (DRO) AK102 mg/kg 250 895 J 1200 J 1870 J 1970 J 387 1230 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 7260 J 7920 J 13800 J 19300 J 4550 10600 J

Semivolatile Organic Compounds (SVOC)
1,2,4-Trichlorobenzene SW8270C mg/kg 2 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
1,2-Dichlorobenzene SW8270C mg/kg 7 [4.51] [4.54] [11.6] [11.1] [1.38] [11]
1,3-Dichlorobenzene SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [1.38] [11]
1,4-Dichlorobenzene SW8270C mg/kg 0.8 [4.51] [4.54] [11.6] [11.1] [1.38] [11]
2,4,5-Trichlorophenol SW8270C mg/kg 90 [4.51] [4.54] [11.6] [11.1] [11] [11]
2,4,6-Trichlorophenol SW8270C mg/kg 0.6 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2,4-Dichlorophenol SW8270C mg/kg 0.45 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2,4-Dimethylphenol SW8270C mg/kg 4 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2,4-Dinitrophenol SW8270C mg/kg 0.2 [36.1] [36.3] [92.9] [88.5] [11.7] [88.1]
2,4-Dinitrotoluene SW8270C mg/kg 0.005 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2,6-Dinitrotoluene SW8270C mg/kg 0.0044 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Chloronaphthalene SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Chlorophenol SW8270C mg/kg 1.4 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
2-Methyl-4,6-dinitrophenol SW8270C mg/kg – [36.1] [36.3] [92.9] [88.5] [13.8] [88.1]
2-Methylnaphthalene SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [4.82] [11]
2-Methylphenol (o-cresol) SW8270C mg/kg 7 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
2-Nitroaniline SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [11.7] [11]
2-Nitrophenol SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.75] [11]
3,3'-Dichlorobenzidine SW8270C mg/kg 0.02 [4.51] [4.54] [11.6] [11.1] [11] [11]
3-Methylphenol/4-Methylphenol coelution SW8270C mg/kg – [5.41] [4.54] [13.9] [13.3] [2.27] [13.2]
3-Nitroaniline SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [11.7] [11]
4-Bromophenyl phenyl ether SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chloro-3-methyl phenol SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chloroaniline SW8270C mg/kg 0.5 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Chlorophenyl phenyl ether SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
4-Nitroaniline SW8270C mg/kg – [9.02] [9.07] [23.2] [22.1] [11.7] [22]
4-Nitrophenol SW8270C mg/kg – [18] [18.1] [46.5] [44.2] [11.7] [44.1]
Acenaphthene SW8270C mg/kg 210 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Acenaphthylene SW8270C mg/kg 210 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Aniline SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Anthracene SW8270C mg/kg 4,300 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Azobenzene SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] – [11]
Benzo(a)anthracene SW8270C mg/kg 6 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(a)pyrene SW8270C mg/kg 1 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(b)fluoranthene SW8270C mg/kg 21 [4.51] [4.54] [11.6] [11.1] [5.57] [11]
Benzo(g,h,i)perylene SW8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzo(k)fluoranthene SW8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [5.64] [11]
Benzoic acid SW8270C mg/kg 390 [18] [18.1] [46.5] [44.2] [6.88] [44.1]
Benzyl alcohol SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Benzyl butyl phthalate SW8270C mg/kg 5,600 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Bis(2-chloroisopropyl)ether SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Chrysene SW8270C mg/kg 620 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Di-n-butyl phthalate SW8270C mg/kg 1,700 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Di-n-octyl phthalate SW8270C mg/kg 2,000 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dibenzo(a,h)anthracene SW8270C mg/kg 1 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dibenzofuran SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Diethyl phthalate SW8270C mg/kg 190 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Dimethyl phthalate SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.27] [11]

Analytes continued on next page Key on next page

Soil Matrix

Site 1 - Burn Site Southeast of Airstrip

SURFACE SOIL

01SS103-1
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TABLE 5-1b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 1: BURN SITE SOUTHEAST OF AIRSTRIP
SHANNON & WILSON, INC.

Sample Type:

Location ID: 01SS101-1 01SS102-1 01SS104-1

Sample ID: 04NE01SS101 04NE01SS102 04NE01SS103 04NE01SS203 04NE01SS303 04NE01SS104

Depth (ft): 0.5 0.7-0.9 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7

Sample Date: 9/2/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

SVOCs (continued )
Fluoranthene SW8270C mg/kg 2100 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Fluorene SW8270C mg/kg 270 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorobenzene SW8270C mg/kg 0.73 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorobutadiene SW8270C mg/kg 8 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Hexachlorocyclopentadiene SW8270C mg/kg 7 (inh) [18] [18.1] [46.5] [44.2] [2.27] [44.1]
Hexachloroethane SW8270C mg/kg 1.6 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Indeno(1,2,3-cd)pyrene SW8270C mg/kg 11 (ing) [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Isophorone SW8270C mg/kg 3 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Naphthalene SW8270C mg/kg 21 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Nitrobenzene SW8270C mg/kg 0.06 [4.51] [4.54] [11.6] [11.1] [2.27] [11]
Pentachlorophenol SW8270C mg/kg 0.01 [18] [18.1] [46.5] [44.2] 0.459 J [44.1]
Phenanthrene SW8270C mg/kg 4,300 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Phenol SW8270C mg/kg 67 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
Pyrene SW8270C mg/kg 1,500 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-chloroethoxy)methane SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-chloroethyl)ether SW8270C mg/kg 0.002 [4.51] [4.54] [11.6] [11.1] [2.75] [11]
bis-(2-ethylhexyl)phthalate SW8270C mg/kg 590 (ing) [4.51] [4.54] [11.6] [11.1] [2.75] [11]
n-Nitrosodi-n-propylamine SW8270C mg/kg 0.00036 [4.51] [4.54] [11.6] [11.1] [4.82] [11]
n-Nitrosodimethylamine SW8270C mg/kg – [4.51] [4.54] [11.6] [11.1] [3.44] [11]
n-Nitrosodiphenylamine SW8270C mg/kg 3.4 [4.51] [4.54] [11.6] [11.1] [6.12] [11]

Total Metals
Arsenic SW6020 mg/kg 2 4.51 7.23 4.98 J 3.59 J 4.32 J 3.64 J
Barium SW6020 mg/kg 1,100 124 172 21.1 22.7 30.5 J 49.8
Cadmium SW6020 mg/kg 5 0.225 J 0.405 [0.806] [0.87] 0.669 J [0.82]
Chromium SW6020 mg/kg 26 (total Cr) 26.4 25.9 9.8 12.5 10.8 J 3.93
Lead SW6020 mg/kg 400 (inh/ing) 11.6 32.6 4.21 4.2 4.90 J 1.5
Mercury SW7471A mg/kg 1.4 0.0709 0.103 [0.169] 0.0924 J 0.0998 J 0.256
Selenium SW6020 mg/kg 3.5 1.12 0.931 2.39 3.68 3.25 J 2.52
Silver SW6020 mg/kg 21 [0.176] 0.105 J [0.403] [0.435] 2.82 J [0.41]

KEY DESCRIPTION
– Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables 
B1 and B2 for the "Under 40 inches" precipitation zone.

Site 1 - Burn Site Southeast of Airstrip
Soil Matrix

SURFACE SOIL

01SS103-1
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Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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June  2005                                                                    32-1-16821
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5.2 Site 3:  Fuel Line Corridor and Pumphouse 

Soil borings 03B1, 03B2, and 03B3 were advanced with two samples from each 
submitted for laboratory analysis, well points 03WP5 and 03WP6 were installed and sampled, 
existing well points 03WP102 and 03WP3 were sampled, and sediment samples 03SD107 and 
03SD108 were collected from Site 3.  Table 5-2a provides a description of the samples.   

5.2.1 Site Description 

Phase IV work was performed in the vicinity of a former pumphouse that was used to 
transfer fuel from barges to the MOC.  The site is located just south of Cargo Beach on Kitnagak 
Bay, and is shown on Figure 5-2.  The pumphouse is roughly 1.5 miles from the MOC and over 
60 feet lower in elevation.  Three seasonal dwellings with associated fuel containers, ATVs, and 
scrap machinery are located within 100 feet of the pumphouse location. 

The site topography generally slopes toward the beach to the north-northeast.  The area 
between the pumphouse and the beach has what appear to be former dunes covered with tundra.  
The general topography of Site3 is visible in Photograph 4.  The area south of the pumphouse 
appears to contain unconsolidated deposits, likely of glacial origin, with a thick tundra mat 
cover.  Permafrost and ice-rich soil underlie the tundra. 

5.2.2 Data Collection Objectives 

Data was collected to further delineate the lateral extent of the shallow groundwater 
contamination, the vertical extent of soil contamination, and the potential for contaminant 
transport through overland flow.  Soil, sediment, and groundwater samples were analyzed for 
GRO, DRO, RRO, BTEX; and select samples were analyzed for PAHs.  Biogenic influence on 
DRO and RRO concentrations, likely due to the thick tundra and peat, was also assessed. 

5.2.3 Work Plan Variances 

Conditions found in the field led to alterations in the planned sampling activities.  The 
plan called for two soil borings to be drilled through the approximately 5-foot thick gravel pad 
on either side of the former pumphouse, with each boring advanced to bedrock (or up to 15 feet).  
Three analytical samples were to be selected from each boring.  Upon arrival at the site, the 
gravel pad was found to be less than 2 feet thick at the boring locations, and frozen ground was 
encountered between 3 and 4 feet below ground surface (bgs).  Ice recovered from 5 feet bgs is 
shown in Photograph 5.  Because vertical migration of contaminants is presumably restricted by 
the ice-rich ground, three shallow soil borings were advanced, with two analytical samples 
selected from each boring.   
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Well Point 01NE03WP104 was not sampled.  The riser pipe and location stake for the 
well point were found laying on the ground surface, but the screened section was not found. 

5.2.4 Field Investigation 

Field activities at Site 3 commenced on August 18, 2004, and were completed on 
September 5, 2004. 

5.2.4.1 Soil Sampling 

Three soil borings were drilled through the perimeter of the former pumphouse gravel 
pad at the locations shown in Figure 5-2.  The borings were advanced into ice-rich ground, to a 
maximum depth of 7.5 feet bgs.  Three soil samples were collected from each boring and field 
screened, and two of these samples were selected for laboratory analysis.  Screening results and 
sample descriptions are included on Table 5-2a, and boring logs are presented in Appendix B. 

5.2.4.2 Groundwater Sampling 

Two well points were installed by driving 1.25” ID screen and riser pipe with a sledge 
hammer.  Well Point 03WP06 is located between the former pumphouse and the beach, down 
hill from two existing well points.  Well Point 03WP05 is located uphill from the pumphouse.  
The general slope and drainage of the fuel line corridor is downward to the northeast, toward 
Well Point 03WP05 and the pumphouse.  The new well points were developed first by surging 
with a micro bailer, then by purging three well volumes with a peristaltic pump.  The two 
previously existing well points, 03WP102 and 03WP103, were purged and sampled using the 
peristaltic pump.  Well point locations are shown on Figure 5-2, and a groundwater sampling log 
is provided as Table 5-2c.  Well Points 03WP103 and 03WP05 had very low water yields, and 
required several days to purge and sample. 

5.2.4.3 Surface Water and Sediment Sampling 

To evaluate whether site contaminants may be migrating from the site in surface runoff, 
two surface water samples (one upgradient and one downgradient) were to be collected from the 
intermittent stream which drains the area east of the former Fuel Pumphouse.  Flowing surface 
water was not present during the period of field work.  This possibility was anticipated in the 
Work Plan, and two sediment samples were collected as specified.  The sample locations are 
shown on Figure 5-2 and sediment descriptions are in Table 5-2a.  Sediment Sample 03SD107 
was collected from a downstream location where the topographic drainage from the site joins 
with a larger drainage to the east.  Sediment Sample 03SD108 was collected from an upstream 
location of the topographic drainage.  Sample 03SD107 was selected for PAH analysis. 



 SHANNON & WILSON, INC. 

PHASE IV REMEDIAL INVESTIGATION June 2005 
Northeast Cape, St. Lawrence Island, Alaska Page 30 
U.S. Army Corps of Engineers - Alaska District 32-1-16821 

5.2.4.4 IDW 

Headspace samples were returned to the soil surface at the corresponding soil boring 
location.  Soil cuttings were used to backfill the boring of origin.  Headspace bags and sampling 
gloves were placed in the project IDW bag.  Groundwater sampling tubing was placed in a 
tubing-specific IDW bag.  The well point purge water was treated and discharged to the gravel 
surface at the site. 

5.2.4.5 Field Observations 

The ground surface at Site 3 appeared to have been disturbed by heavy equipment in the 
last few years.  A large portion of the pumphouse gravel pad had been excavated and placed in a 
pile near the center of the site.  The gravel pile and excavation restricted drill rig access, leading 
to some adjustment of boring locations (See Photograph 4).  The excavation also exposed the 
underlying dark peat, leading to melting and formation of a pond.  Areas of sheen on the water 
surface, some of which had the “stringy” flow characteristics of petroleum and some of which 
had the “crackly” or brittle characteristics of biogenic material, were observed.   

Another shallow excavation was observed at the boundary between the beach and tundra 
northeast of the pumphouse.  Visible tire tracks suggest the shallow excavation was created by a 
front loader.  Sandy soil in the bottom of the excavation was stained and had a weathered diesel 
odor.  The stained soil is an estimated 25 feet from Well Point 03WP06. 

Permafrost was encountered in the soil borings, and Well Points 03WP102, 03WP103, 
and 03WP05 appear to be in the active layer of wet tundra above the ice.  Well Point 03WP104 
was likely lifted from the ground by frost jacking, and the 03WP102 screen was exposed at the 
ground surface. Well Point 03WP102 was driven to refusal before sampling during the Phase IV 
RI.  Well Point 03WP06 is located near the beach, and was driven to a depth of 7.5 ft bgs 
without encountering frozen ground.  Groundwater level measurements varied significantly (3 
ft.) in this well, suggesting a tidal influence. 

The intermittent stream along the east side of the site appears to be a series of linked low 
spots in the tundra rather than an active erosional channel.  The stream “bed” consists of dense 
grassy vegetation with deep roots in saturated peat.  Surface water was not flowing in late 
August or early September.  Mineral soils were not encountered within 1 foot of the surface 
while collecting sediment samples.  The up-gradient stream sample location shown in the Work 
Plan does not flow past Site 3, but turns to flow to the beach further east.  The location marked in 
the Work Plan is in a trench that, according to seasonal resident Eugene Toolie, was created 
during the original construction of NE Cape.  The contractor plowed away vegetation to create a 
“permafrost road” for access to a quarry for road construction material.  Sample 03SD108 was 
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located to represent surface drainage up-gradient of the site and is in the same topographic 
drainage as former Well Point 03WP104. 

5.2.5 Analytical Results 

Table 5-2b presents the Site 3 soil and sediment analytical results.  The soil samples from 
Borings 03B1 and 03B3 contained DRO concentrations that exceed the ADEC Method Two soil 
cleanup criterion, with concentrations ranging from 373 to 20,500 mg/kg.  The biogenic 
assessment of DRO and RRO results only noted typical diesel-range petroleum hydrocarbon 
patterns for Boring 03B3 Samples 03SB105 and 03SB106 (See Appendix D).  The DRO and 
RRO results for the other soil samples were attributed to biogenics.  Toluene was detected in 
three samples, with the highest estimated concentration of 1,620 µg/kg measured in Sample 
03SB104 from Boring 03B1.  Benzene was not detected above the PQL in the six soil samples, 
however the PQLs exceeded the ADEC criterion for three of the samples.  The elevated PQLs 
are likely due to the high moisture contents and organic nature of the soils. 

Sediment Samples 03SD107 and 03SD108 both contained DRO and RRO concentrations 
that exceed the ADEC soil cleanup criteria.  The up-gradient sample, Sample 03SD108, 
contained the highest estimated concentrations, with 3,720 mg/kg DRO and 28,500 mg/kg RRO.  
The hydrocarbons measured in the sediment samples were attributed to biogenics by SGS.  
Toluene was detected in Sample 03SD108 at an estimated concentration of 677 mg/kg which is 
below the ADEC cleanup criterion.  Benzene was not detected, but the PQL for benzene 
exceeded the cleanup criterion for both wet, organic sediment samples. 

Groundwater sample results are presented in Table 5-2d. Samples from Well Points 
03WP102 and 03WP5 contained DRO and RRO concentrations that exceed the ADEC cleanup 
criteria.  The RRO concentration in Sample 03GW103, from Well point 03WP6, also exceeds 
the criterion.  The highest concentrations were measured in Sample 03GW104 from 03WP102, 
with 3.40 mg/L DRO and 3.40 mg/L RRO.  Sample 03GW104 was the only water sample in 
which the laboratory noted typical DRO petroleum compounds.  Sample 03GW101 contained 
1.70 mg/L DRO, and 2.60 mg/L RRO.  Although not detected, the detection limits for the PAHs 
benzo(a)pyrene and and dibenzo(a,h)anthracene exceed the ADEC cleanup criteria in Sample 
03GW101.  Samples 03GW101 through 03GW103 were not run through the mass spectrometer 
to assess TICs due to a mistake on the COC.  The fuel chromatograms were reviewed by the 
laboratory project manager and typical biogenic hydrocarbon patterns were observed. 



TABLE 5-2a - SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE
SHANNON & WILSON, INC.

Sample Location Depth
Field

Screening
LOCID Date (See Figure 5-2 for borehole locations ) (feet) (ppm) ^ Sample Classification†

Soil Samples

B1S1 - 8/18/04 Boring 03B1 1 <0.2 Dark brown, gravelly SILT; moist; organic (sewage) odor
* 03SB103 03B1-2 8/18/04 Boring 03B1 2 - 3.5 <0.2 Brown, sandy SILT; trace organics; moist
* 03SB104 03B1-6 8/18/04 Boring 03B1 4 - 5.5 0.7 Brown SILT; with organics; ice rich (frozen)

B2S1 - 8/18/04 Boring 03B2 0 - 1.5 <0.2 Brown, gravelly medium SAND; wet; slight hydrocarbon odor
* 03SB101 03B2-2 8/18/04 Boring 03B2 2 - 3.5 0.4 Brown to dark gray SILT; wet to frozen and ice rich
* 03SB102 03B2-6 8/18/04 Boring 03B2 4 - 5.5 <0.2 Gray SILT; frozen; with 1/4 to 1/2-inch lenses of ICE

B3S4 - 8/18/04 Boring 03B2 6 - 7.5 <0.2 Gray SILT; frozen; with ICE strata less than 1/4-inch thick 

* 03SB105 03B3-1 8/18/04 Boring 03B3 1 - 2.5 9.6
Dark brown alternating layers of SILT and PEAT; wet; mild hydrocarbon 
and sewage odors

* 03SB106 03B3-3 8/18/04 Boring 03B3 3 - 4.5 6.5 Dark brown, silty PEAT; wet
B3S3 - 8/18/04 Boring 03B3 5 - 6.5 3.0 Dark brown, sandy PEAT; frozen (field screen) and ICE

Sediment Samples

* 03SD107 03SD107 8/20/04 Down-gradient, junction of surface drainages to east 0.8 - Brown organic SILT in active grass roots; wet
* 03SD108 03SD108 8/20/04 Up-gradient in eastern surface drainage 0.8 - Brown organic SILT in active grass roots; wet

Groundwater Samples

* 03GW101 03WP5 8/24/04 Up-gradient (south) Well Point 03WP5 (installed in 2004) WL 0.5 - Near-surface groundwater in active organic layer - 2 day sample
* 03GW102 03WP103 8/24/04 Well Point 03WP103, east of site (installed in 2001) WL 0.1 - Near-surface groundwater in active organic layer - 2 day sample

* 03GW103 03WP6 8/24/04
Down-gradient (NE) Well Point 03WP6 (installed in 
2004)

WL 2-3 -
Shallow groundwater near beach - water level variations suggest tidal 
influence

* 03GW104 03WP102 8/24/04 Down-gradient (north) Well Point 03WP102 (installed in 
2001)

WL 0-1 - Near-surface groundwater in active layer - multi-day sample - water level 
sensitive to weather

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-2b and 5-2d)
** The full sample number is preceded by "04NE", for example 03SB103 is sample 04NE03SB103
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
WL approximate static water level in feet below ground surface after installation

LOCID Location Identification: "03B1-2" signifies Site 3, Boring 1 at 2-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-2a / Page 1 of 1



TABLE 5-2b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE
SHANNON & WILSON, INC.

Sample Type: SEDIMENT 
Location ID: 03B1-2 03B1-6 03B2-2 03B2-6 03B3-1 03B3-3 03SD107 03SD108
Sample ID: 04NE03SB103 04NE03SB104 04NE03SB101 04NE03SB102 04NE03SB105 04NE03SB106 04NE03SD107 04NE03SD108
Depth (ft): 2 - 3.5 4 - 5.5 2 - 3.5 4 - 5.5 1 - 2.5 3 - 4.5 0.8 0.8

Sample Date: 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/18/2004 8/20/2004 8/20/2004
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm – <0.2 0.7 0.4 <0.2 9.6 6.5 – –

Percent Moisture A2540G / E160.3M % – 42.9 55.2 50 34.3 49.9 44.5 88.8 91.0

Gasoline Range Organics (GRO) AK101 mg/kg 300 1.26 J 7.08 J 3.63 J 0.717 J 2.94 J 34.5 J 8.07 J 11.2 J
Diesel Range Organics (DRO) AK102 mg/kg 250 373 J 971 J 168 126 20,500 J 15,900 J 2,610 J 3,720 J
Laboratory Assessment of Hydrocarbon Origin† – – – biogenic biogenic biogenic biogenic diesel diesel biogenic biogenic
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 2,790 J 6,120 J 1,160 1,150 J 4,000 J 3,020 J 17,300 J 28,500 J
Laboratory Assessment of Hydrocarbon Origin† – – – biogenic biogenic biogenic biogenic biogenic biogenic biogenic biogenic

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [15.3] [59.5] [16.1] [16.4] [22.3] [40.9] [126] [148]
Ethylbenzene SW8260B µg/kg 5,500 [29.3] [114] [30.9] [31.6] [42.9] [78.6] [243] [284]
Toluene SW8260B µg/kg 5,400 [58.7] 1620 J 859 J [63.2] [85.9] 145 J [486] 677 J
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [29.3] [114] [30.9] [31.6] [42.9] 77.1 J [243] [284]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [58.7] [229] [61.7] [63.2] [85.9] [157] [486] [569]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 – – [151] – – [89.8] [738] –
Acenaphthylene PAH SIM µg/kg 210,000 – – [151] – – [89.8] [738] –
Anthracene PAH SIM µg/kg 4,300,000 – – [151] – – [89.8] [738] –
Benzo(a)anthracene PAH SIM µg/kg 6,000 – – [151] – – [89.8] [738] –
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) – – [151] – – [89.8] [738] –
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 – – [151] – – [89.8] [738] –
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 – – [151] – – [89.8] [738] –
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 – – [151] – – [89.8] [738] –
Chrysene PAH SIM µg/kg 620,000 – – [151] – – [89.8] [738] –
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) – – [151] – – [89.8] [738] –
Fluoranthene PAH SIM µg/kg 2,100,000 – – [151] – – [89.8] [738] –
Fluorene PAH SIM µg/kg 270,000 – – [151] – – [89.8] [738] –
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) – – [151] – – [89.8] [738] –
Naphthalene PAH SIM µg/kg 21,000 – – [151] – – [89.8] [738] –
Phenanthrene PAH SIM µg/kg 4,300,000 – – [151] – – [89.8] [738] –
Pyrene PAH SIM µg/kg 1,500,000 – – [151] – – [89.8] [738] –

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, 
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

BOREHOLE 03B3

Site 3 - Fuel Line Corridor and Pumphouse
Soil Matrix

BOREHOLE 03B1 BOREHOLE 03B2

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-2b / Page 1 of 1



TABLE 5-2c  GROUNDWATER SAMPLING LOG
SITE 3: FUEL LINE CORRIDOR AND PUMPHOUSE

SHANNON & WILSON, INC.

WELL POINT INSTALLATION DATA

WELL ID 03WP102 03WP103 03WP05 03WP06
DATE WELL INSTALLED 2001 2001 8/7/04 8/7/04
GROUND SURFACE ELEVATION (ft) 13.43 13.01 18.61 8.30
WELL MP ELEVATION (ft) 15.71 16.06 21.16 8.69
INTERVAL OF SCREENED SECTION BELOW MP (ft) 2.54-5.48 5.01-8.07
TOTAL DEPTH OF WELL BELOW MP (ft) 6.12 6.09 5.48 8.07
DIAMETER OF WELL CASING (inches) 1.25 1.25 1.25 1.25

DEVELOPMENT DATA

DATE OF DEVELOPMENT - - 8/20-21/2004 8/21/2004
TIME DEVELOPMENT INITIATED - - 10:15 16:13
DEVELOPMENT COMPLETED - - 8/23/04 8/23/04
DEPTH TO WATER BELOW  MP (ft) - - 3.01 3.46
WATER COLUMN IN WELL (ft) - - 2.47 4.61
GALLONS PER FOOT 0.064 0.064 0.064 0.064
GALLONS IN WELL - - 0.16 0.30
DEVELOPMENT METHOD - - micro bailer micro bailer
VOLUME WATER REMOVED (gallons) - - Dry 6 times Dry 4 times

PURGING & SAMPLING DATA

LOCID 03WP102 03WP103 03WP5 03WP6
SAMPLE ID 04NE03GW104 04NE03GW102 04NE03GW101 04NE03GW103
DATE (Purging) 8/22-23/20041 8/22-23/20041 8/22-23/20041 8/22-23/20041

TIME PURGING INITIATED 16:10 16:25 14:31 15:40
TIME SAMPLE INITIATED 15:38, 8/24/04 12:04, 8/24/04 11:16, 8/24/04 14:33, 8/24/04
DEPTH TO WATER BELOW  MP (ft) 3.94 3.11 3.08 2.50
WATER COLUMN IN WELL (ft) 2.18 2.98 2.40 5.57
GALLONS IN WELL 0.14 0.19 0.15 0.36
PURGING METHOD Peristaltic Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) Dry 2 times Dry 2 times Dry 2 times Dry 2 times

WATER QUALITY DATA - YSI 556

DATE MEASURED 8/23/04 8/22/04 8/22/04 8/22/04
TIME MEASURED 17:45 18:23 16:57 17:53

TEMPERATURE (oC) 9.1 9.7 6.9 4.8
SPECIFIC CONDUCTANCE (mS/cm) 0.41 0.38 0.78 0.89
DISSOLVED OXYGEN (mg/L) 2.2 5.7-3.5 4.2 0.93
pH (Standard Units) 6.0 5.5-5.6 6.0 6.6
OXYGEN REDUCTION POTENTIAL (mV) 75 76-80 40-60 -102
TURBIDITY (NTUs) - Oakton 527 - - -

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/14/04 9/14/04 9/14/04 9/14/04
TIME WATER LEVEL MEASURED 10:50 10:53 10:45 10:56
DEPTH TO WATER BELOW MP (ft) 2.29 3.11 3.36 3.65
WATER LEVEL ELEVATION (ft) 13.42 12.95 17.80 5.04
1 Purging and sampling of well points occurred over an extended time duration due to low flow volum

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-2c / Page 1 of  1



TABLE 5-2d SUMMARY OF WATER ANALYTICAL RESULTS - SITE 3:  FUEL LINE CORRIDOR AND PUMPHOUSE
SHANNON & WILSON, INC.

Sample Type: GROUNDWATER
Location ID: 03WP102 03WP103 03WP5 03WP6
Sample ID: 04NE03GW104 04NE03GW102 04NE03GW101 04NE03GW103
Depth (ft): WL 0-1 WL 0.1 WL 0.5 WL 2-3

Sample Date: 8/24/2004 8/24/2004 8/24/2004 8/24/2004
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0196 J 0.0643 J 0.405 J 0.0277 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 3.40 0.433 1.70 0.826
Lab Assessment of Hydrocarbon Origin† - - - diesel biogenic* biogenic* biogenic*
Residual Range Organics (RRO) AK103 mg/L 1.1 3.40 0.641 2.60 1.38
Lab Assessment of Hydrocarbon Origin† - - - biogenic biogenic* biogenic* biogenic*

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] 0.27 J [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1]
Toluene SW8260B µg/L 1000 [1] 6.03 252 [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 [0.0549] [0.0543] [0.538] 0.02 J
Acenaphthylene PAH SIM µg/L 2,200 [0.0549] [0.0543] [0.538] [0.0556]
Anthracene PAH SIM µg/L 11,000 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(a)anthracene PAH SIM µg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(a)pyrene PAH SIM µg/L 0.2 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(b)fluoranthene PAH SIM µg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 [0.0549] [0.0543] [0.538] [0.0556]
Benzo(k)fluoranthene PAH SIM µg/L 10 [0.0549] [0.0543] [0.538] [0.0556]
Chrysene PAH SIM µg/L 100 [0.0549] [0.0543] [0.538] [0.0556]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 [0.0549] [0.0543] [0.538] [0.0556]
Fluoranthene PAH SIM µg/L 1,460 [0.11] [0.109] [1.08] [0.111]
Fluorene PAH SIM µg/L 1,460 [0.0549] [0.0543] [0.538] [0.0556]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 [0.0549] [0.0543] [0.538] [0.0556]
Naphthalene PAH SIM µg/L 700 0.0309 J 0.0195 J [0.538] 0.0339 J
Phenanthrene PAH SIM µg/L 11,000 [0.11] [0.109] [1.08] [0.111]
Pyrene PAH SIM µg/L 1,100 [0.0549] [0.0543] [0.538] [0.0556]

KEY DESCRIPTION
– Measurement not recorded or not applicable
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information
* Library search not performed.  Assessment based on DRO/RRO chromatograms.

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup level

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup level

WL Approximate depth to water below ground surface

Water Matrix
Site 3 - Fuel Line Corridor and Pumphouse
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5.3  Site 6:  Cargo Beach Drum Field 

Six soil borings (06B1 through 06B6) were advanced with two samples from each 
submitted for laboratory analysis, well points 06WP5, 06WP6, and 06WP7 were installed and 
sampled, and existing well point 06WP103 was sampled at Site 6. 

5.3.1 Site Description 

The Cargo Beach Drum Field is located west of Cargo Beach Road, between Cargo 
Beach Road Landfill and the Fuel Line Pumphouse (see Figure 2-3).  Scattered drums were 
removed under prior removal actions.  Site 6 is located on the trailing (northeast) side of the 
large glacial drumlin where the Site 7 landfill is located.  The unconsolidated surface deposits 
resemble lodgment till, and appear to be frost segregated.  Topographical depressions to the 
west-northwest and south contain only boulders and large cobbles at the surface, and relatively 
fine soils amongst cobbles are exposed in the center of the site.  Figure 5-3 shows site features 
sketched by others, historical sampling points, and Phase IV RI well point and boring locations.  
The sketched features do not match the conditions observed in 2004 very well. 

5.3.2 Data Collection Objectives 

Previous investigations at Site 6 identified petroleum impacts in soil and elevated 
concentrations of some metals in the shallow groundwater.  The Phase IV RI objectives were to 
evaluate the lateral and vertical extent of petroleum impacts in soil, and lateral extent of metals 
in shallow groundwater.  Six soil borings were advanced to assess soil quality around the 
perimeter of the site.  Shallow groundwater quality was assessed by installing and sampling three 
well points and sampling one existing well point.  Soil and groundwater samples were analyzed 
for GRO, DRO, RRO, BTEX, PCBs, and RCRA metals.  Soil samples were also tested for 
PAHs.  The groundwater DRO and RRO results were assessed for the presence of natural 
organics versus petroleum derived compounds. 

5.3.3 Work Plan Variances 

The Work Plan specified sampling the Site 6 borings at 5-foot intervals.  The rocky 
nature of the soil often led to inadequate sample recovery at the specified interval.  Actual 
sample intervals varied, and were based on drill action to maximize soil recovery.  The Work 
Plan stated that the borings would be drilled up to a maximum depth of 20 feet.  Groundwater 
was encountered between 4 and 8 feet bgs, and frozen ground was suspected at 12 to 15 feet bgs 
in the first two borings, which were drilled to total depths of 16 and 21.5 feet, respectively.  
Because determining depth and extent of contamination was our objective, the final four borings 
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were completed to 11.5 feet bgs, rather than the specified 20 feet bgs.  This depth was well into 
the aquifer, but above suspected frozen ground.   

Due to the rocky nature of the soil, the three new well points were installed by drilling 
pilot holes with the air hammer before driving the well points with the drill rig.  The first 
location for Well Point 06WP7 did not yield adequate water for sampling, and the water yield in 
Well Point 06WP5 was marginal.  Well Point 06WP7 was installed in a new location, and Well 
Point 06WP5 was driven deeper using the drill rig. 

5.3.4 Field Investigation 

Field activities at Site 6 commenced on August 20, 2004, and were completed on 
September 11, 2004. 

5.3.4.1 Soil Sampling 

Six soil borings, located around the perimeter of Site 6 as shown on Figure 5-3, were 
advanced to depths ranging from 11.5 to 21.5 feet bgs.  Soil samples were collected for field 
screening and potential laboratory analysis at approximately 5-foot intervals, and two soil 
samples were selected from each boring for laboratory analysis.  Table 5-3a includes headspace 
screening results, sample descriptions, and collection depths.  Boring Logs are included in 
Appendix B for each boring. 

5.3.4.2 Groundwater Sampling 

Three well points were installed along the western boundary of Site 6, as shown in Figure 
5-3.  Existing Well Point 06WP103 was sampled along with new Well Points 06WP5, 06WP6, 
and 06WP7.  A typical setup for sampling well points with a peristaltic pump is depicted in 
Photograph 7 of Appendix A.  Well Points 06WP103 and 06WP5 had low water yields, and 
required two days to collect analytical samples.  The GRO and BTEX vials for Samples 
06GW101 and 06GW201, from 06WP7, were frozen at the laboratory.  Samples 06GW105, 
06GW205, and 06GW305 were collected from 06WP7 at a later date to replace the GRO and 
BTEX QC/QA replicate set.  Table 5-3c is a Well Point Sampling Log for Site 6. 

5.3.4.3 IDW 

Soil cuttings were used to backfill the boring of origin.  Headspace samples were 
returned to the soil surface at the boring location.  Headspace bags and sampling gloves were 
place in the project IDW bag.  Groundwater sampling tubing was place in a tubing-specific IDW 
bag.  The well point purge water was treated and discharged to the ground surface at the site. 
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5.3.4.4 Field Observations 

The Work Plan suggests that the drum field is a constructed gravel pad.  Observations 
suggest tha t the native materials were simply graded to level the site.  The area appears to be 
subject to the forces of frost segregation, resulting in areas of uplifted fines and areas of rock.  
The central/west-central area of soil staining is in an area with fines.  Smaller particles with 
adhered contaminants may tend to be lifted toward the surface by frost in the winter, and move 
with runoff to the west during the summer.  Boring 06B5 and Well Points 06WP103 and 06WP6 
are in the area where the majority of surface runoff flows westward from the stained portion of 
the site.   

The 2001/2002 RI report suggests that bedrock at Site 6 is roughly 5 feet bgs.  Based on 
our borings and observations, bedrock is at a depth greater than 21.5 feet bgs in the vicinity of 
Site 6.  Based on the log of 1950 Boring DH-53, and the fact that glacial till (basal) was not 
encountered at 21.5 feet bgs (in our boring 06B3), bedrock may be over 40 feet bgs (near sea 
level).   

An excavation and stockpile were present on the north side of the site access road, 
between the site and Cargo Beach Road (pipe ends were visible in the north wall of the 
excavation).  The stockpile is visible in the lower left corner of Photograph 6.  Boring 06B2 was 
placed as close as practicable to the western slope of this stockpile to characterize the eastern 
extent of apparent site activities.  The area directly north of Boring 06B2 is a low rise with old 
vegetation and little evidence of disturbance. 

The water table elevation is higher at 06WP6 than at the other three well points, 
suggesting northeastern or southeastern trending groundwater flow.  Surface topography in the 
greater Site 6 vicinity suggests on overall runoff gradient to the north-northeast.  Shallow 
groundwater flow is likely to be complex.  The first location for Well Point 06WP7 was in an 
area of fines, and yielded insufficient groundwater.  The final location is at a boundary between 
fines and rock, and has excellent yield. 

5.3.5 Analytical Results 

Tables 5-3b and 5-3d summarize the Site 6 analytical results for soil and water samples, 
respectively. 

5.3.5.1 Soil Results 

GRO was detected at less than the PQL and the cleanup criterion in all six borings.  DRO 
was reported at concentrations above the PQL only in Boring 06B5.  A QC/QA replicate set was 
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collected from 5 to 6.5 feet bgs in this boring.  Sample 06SB107 and QC duplicate (Sample 
06SB207) were reported to contain 48.3 mg/kg and 55.0 mg/kg DRO, respectively, while the QA 
replicate, Sample 06SB307, contained 358 mg/kg DRO, exceeding the 250 mg/kg cleanup 
criterion.  The results for Samples 06SB107 and 06SB207 were selected as the preferred results 
in the CQAR due to the 40-time dilution of 06SB307.  RRO concentrations were all less than the 
ADEC cleanup criterion, with the highest concentrations being measured in Boring 06B5.  
Arsenic exceeded the 2 mg/kg cleanup criterion in all soil samples, at concentrations that may be 
attributable to natural soil content. 

5.3.5.2 Groundwater Results 

Groundwater Sample 06GW102 from Well Point 06WP6 contained levels of arsenic, 
barium, chromium, and lead that are elevated above the ADEC cleanup criteria.  The 
concentrations are 67.8 µg/L, 2980 µg/L, 792 µg/L, and 144 µg/L, respectively.  Sample 
06GW103 from 06WP5 contained 19.8 µg/L of lead, which exceeds the 15µg/L cleanup 
criterion.  DRO and RRO detections were too low to reasonably assess biogenic influence.  No 
detectable concentrations of BTEX or PCBs were measured in the Site 6 groundwater samples. 



TABLE 5-3a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 6: CARGO BEACH ROAD DRUM FIELD
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-3  for borehole locations) (feet) (ppm) ^ Sample Classification†

Soil Samples

B2S1 06B2-2 8/19/04 Boring 06B2 1.5-2 <0.2 Brown coarse SAND; moist
B2S2 06B2-5 8/19/04 Boring 06B2 - minimal recovery 5-6.5 - Brown, coarse SAND and granitic rock chips; wet
B2S3 06B2-6.5 8/19/04 Boring 06B2 - no recovery 6.5-8 - Fractured granitic rock in sampler

* 06SB101 06B2-10 8/19/04 Boring 06B2 - 2 split spoons driven at this depth 10-11.5 0.4 Light gray, slightly silty, fine to medium SAND; wet
* 06SB102 06B2-15 8/19/04 Boring 06B2 - bottom of borehole 14.5 16 Light gray, slightly silty, fine to medium SAND; wet

B3S1 06B3-0.5 8/20/04 Boring 06B3 0.5 0.8 Brown, sandy SILT; moist
* 06SB103 06B3-3 8/20/04 Boring 06B3 - just above water 3-4.5 1.2 Brown, sub-angular gravelly, fine sandy SILT; moist
* 06SB104 06B3-5 8/20/04 Boring 06B3 - just into water 5-6.5 0.6 Light gray, silty, sandy GRAVEL; wet

B3S3 06B3-10 8/20/04 Boring 06B3 10-11.5 <0.2 Light gray, slightly silty medium SAND; wet
B3S4 06B3-15 8/20/04 Boring 06B3 15-16.5 0.7 Light gray, slightly silty SAND; trace angular gravel; wet
B3S5 06B3-20 8/20/04 Boring 06B3 - bottom of borehole 20-21.5 0.4 Light gray, slightly silty, medium to coarse angular SAND; wet

* 06SB105 06B4-4 8/20/04 Boring 06B4 3.5-5 1.2 Brown, silty GRAVEL; moist
B4S2 06B4-5 8/20/04 Boring 06B4 - at water level, sample may be slough 5-6.5 0.6 Brown, silty, gravelly SAND;  moist to wet

* 06SB106 06B4-10 8/20/04 Boring 06B4 - bottom of borehole 10-11.5 <0.2 Light brown, slightly silty, angular gravelly SAND; wet

B5S1 06B5-3 8/21/05 Boring 06B5 3-4.5 0.6 Brown, silty GRAVEL; moist
* 06SB107 06B5-5 8/21/04 Boring 06B5 5-6.5 0.4 Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB207 06B5-5 8/21/04 QC replicate of 06SB107 5-6.5 0.4 Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB307 06B5-5 8/21/04 QA replicate of 06SB107 5-6.5 0.4 Light brown to reddish brown, sandy SILT; trace gravel; moist
* 06SB108 06B5-10 8/21/04 Boring 06B5 - bottom of borehole 10-11.5 0.7 Light brown, silty GRAVEL; wet

* 06SB109 06B6-2 8/21/04 Boring 06B6 2-3.5 0.4 Brown and gray, slightly gravelly SILT; moist

* 06SB110 06B6-7 8/21/04 Boring 06B6 6.5-8 0.2
Brown/gray/rusty orange, slightly gravelly SILT; thin lenses of 
dark gray fine SAND; wet

B6S3 06B6-10 8/21/04 Boring 06B6 - bottom of borehole 10-11.5 0.2 Brown and gray, slightly gravelly SILT; moist

B1S1 06B1-5 8/21/04 Boring 06B1 - no recovery 5-6.5 - Fractured granitic rock in sampler; wet
* 06SB111 06B1-7 8/21/04 Boring 06B1 6.5-8 0.3 Light brown, silty, subangular coarse GRAVEL; wet
* 06SB112 06B1-10 8/21/04 Boring 06B1 - bottom of borehole 10-11.5 0.3 Silty SAND; wet

Sample 
Number**
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TABLE 5-3a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 6: CARGO BEACH ROAD DRUM FIELD
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-3  for borehole locations) (feet) (ppm) ^ Sample Classification†

Sample 
Number**

Groundwater Samples

* 06GW101 06WP7 9/5/04 Well Point 06WP7, (installed in 2004) WL 6.1 - Groundwater
* 06GW201 06WP7 9/5/04 QC replicate of 06GW101 WL 6.1 - Groundwater
* 06GW301 06WP7 9/5/04 QA replicate of 06GW101 WL 6.1 - Groundwater
* 06GW105 06WP7 9/11/04 Replacement for frozen sample 06GW101 WL 6.1 - Groundwater
* 06GW205 06WP7 9/11/04 Replacement for frozen sample 06GW201 WL 6.1 - Groundwater
* 06GW305 06WP7 9/11/04 QA replicate of 06GW105 WL 6.1 - Groundwater
* 06GW102 06WP6 9/5/04 Well Point 06WP6 (installed in 2004) WL 5.1 - Groundwater
* 06GW103 06WP5 9/5/04 Well Point 06WP5 ( installed in 2004) WL 4.1 - Groundwater
* 06GW104 06WP103 9/5/04 Well Point 06WP103 (installed in 2001) WL 6.8 - Groundwater

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-3b and 5-3d)
** The full sample number is preceded by "04NE", for example 06SB101 is sample 04NE06SB101
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
WL Approximate static water level in feet below ground surface after installation

LOCID Location Identification: "06WP7" signifies Site 6, Well Point 06WP7 
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TABLE 5-3b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 6: CARGO BEACH ROAD DRUM FIELD
SHANNON & WILSON, INC.

Sample Type:
Location ID: 06B1-7 06B1-10 06B2-10 06B2-15 06B3-3 06B3-5 06B4-4 06B4-10 06B5-10 06B6-2 06B6-7
Sample ID: 04NE06SB111 04NE06SB112 04NE06SB101 04NE06SB102 04NE06SB103 04NE06SB104 04NE06SB105 04NE06SB106 04NE06SB107 04NE06SB207 04NE06SB307 04NE06SB108 04NE06SB109 04NE06SB110
Depth (ft): 6.5-8 10-11.5 10-11.5 14.5 3-4.5 5-6.5 3.5-5 10-11.5 5-6.5 5-6.5 5-6.5 10-11.5 2-3.5 6.5-8

Sample Date: 8/21/2004 8/21/2004 8/19/2004 8/19/2004 8/20/2004 8/20/2004 8/20/2004 8/20/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004 8/21/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm – 0.3 0.3 0.4 16 1.2 0.6 1.2 <0.2 0.4 0.4 0.4 0.7 0.4 0.2

Percent Moisture A2540G / E160.3M % – 11.7 10.3 13.1 19.1 4.8 9.2 6.7 20 18.5 20.1 20.6 21 35.1 15.3

Gasoline Range Organics (GRO) AK101 mg/kg 300 0.584 J 0.687 J 0.497 J 0.658 J 1.140 J 0.642 J 0.628 J 0.666 J 0.808 J 0.810 J 0.306 J 0.666 J 0.838 J 0.913 J
Diesel Range Organics (DRO) AK102 mg/kg 250 8.24 J 1.52 J 3.69 J 18.2 J 13.5 J 4.77 J 3.54 J 5.7 J 48.3 55.0 358 166 18 J 6.21 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 24.1 13.6 J 9.95 J 43.0 77.1 21.9 [20.8] 24 J 473 605 3,600 1600 J 174 24.4

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [8.33] [9.3] [7.49] [9.95] [11] [7.86] [8.39] [8.36] [11.1] [12.9] [100] [9.64] [12] [11.1]
Ethylbenzene SW8260B µg/kg 5,500 [16] [17.9] [14.4] [19.1] [21.2] [15.1] [16.1] [16.1] [21.4] [24.8] [100] [18.5] [23.2] [21.3]
Toluene SW8260B µg/kg 5,400 [32] [35.8] [28.8] [38.3] [42.3] [30.2] [32.3] [32.1] [42.8] [49.6] [100] [37.1] [46.3] [42.5]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [16] [17.9] [14.4] [19.1] [21.2] [15.1] [16.1] [16.1] [21.4] [24.8] [100] [18.5] [23.2] [21.3]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [32] [35.8] [28.8] [38.3] [42.3] [30.2] [32.3] [32.1] [42.8] [49.6] [200] [37.1] [46.3] [42.5]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Acenaphthylene PAH SIM µg/kg 210,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Anthracene PAH SIM µg/kg 4,300,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(a)anthracene PAH SIM µg/kg 6,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Chrysene PAH SIM µg/kg 620,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] 3.81 J [6.28] [10] [6.28] [7.76] [5.89]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Fluoranthene PAH SIM µg/kg 2,100,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Fluorene PAH SIM µg/kg 270,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Naphthalene PAH SIM µg/kg 21,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Phenanthrene PAH SIM µg/kg 4,300,000 [5.68] [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] [6.19] [6.28] [10] [6.28] [7.76] [5.89]
Pyrene PAH SIM µg/kg 1,500,000 2.73 J [5.35] [5.81] [5.93] [5.24] [5.56] [5.29] [6.16] 4.07 J 4.06 J [10] 2.61 J [7.76] [5.89]

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1221  (Aroclor 1221) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.050] [0.0646] [0.0775] [0.0583]
PCB-1232  (Aroclor 1232) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1242  (Aroclor 1242) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1248  (Aroclor 1248) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1254  (Aroclor 1254) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]
PCB-1260  (Aroclor 1260) SW8082 mg/kg " [0.056] [0.0547] [0.0573] [0.0605] [0.0526] [0.0543] [0.053] [0.0625] [0.0618] [0.0612] [0.025] [0.0646] [0.0775] [0.0583]

Total Metals
Arsenic SW6020 mg/kg 2 2.9 2.03 2.59 2.84 2.78 3.25 5.78 2.72 4.25 4.81 5.27 J 4.72 3.28 9.90
Barium SW6020 mg/kg 1,100 21.4 10.5 13.1 14.9 24.0 14.5 19.7 21.0 56.4 J 62.0 78.3 J 47.9 J 57.9 J 133
Cadmium SW6020 mg/kg 5 0.173 J 0.105 J 0.136 J 0.155 J 0.13 J 0.122 J 0.123 J 0.122 J 0.128 J 0.468 J 0.252 J 0.123 J [0.294] 0.173 J
Chromium SW6020 mg/kg 26 (total Cr) 8.89 4.71 6.06 6.71 8.62 5.54 6.43 13.9 14.8 15.9 17.9 J 13.8 8.25 22.2
Lead SW6020 mg/kg 400 (ing/inh) 16.3 11.7 15.4 17.5 14.0 14.3 13.0 15.2 12.0 11.6 14.9 J 12.3 6.32 16.6
Mercury SW7471A mg/kg 1.4 0.0234 J 0.0186 J [0.0456] [0.0487] [0.0419] [0.0434] [0.0423] [0.0496] 0.334 0.188 0.0497 0.0875 0.0905 0.0851
Selenium SW6020 mg/kg 3.5 0.248 J [0.555] [0.56] 0.265 J 0.2 J 0.21 J 0.319 J [0.604] 0.487 J [0.607] 0.749 J 0.568 J [0.736] [0.677]
Silver SW6020 mg/kg 21 [0.111] [0.111] [0.112] [0.119] 0.0323 J [0.105] [0.104] 0.0912 J 0.652 0.414 0.896 J 0.148 [0.147] 0.0811 J

KEY DESCRIPTION KEY DESCRIPTION KEY DESCRIPTION
– Analysis not requested or cleanup level not established J Estimated concentration; refer to Appendix C for data qualification information Cleanup Levels

ppm parts per million 36 Concentration detected
% percent 2900 Reported concentration exceeds the regulatory cleanup leve

mg/kg milligrams per kilogram [0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
µg/kg micrograms per kilogram ing Cleanup level based on ingestion pathway
PID Photoionization detector inh Cleanup level based on inhalation pathway

BOREHOLE 06B5 BOREHOLE 06B6

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup 
levels listed in 18 ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation 
zone.

Soil Matrix

06B5-5Site 6 - Cargo Beach Road Drum Field
BOREHOLE 06B1 BOREHOLE 06B2 BOREHOLE 06B3 BOREHOLE 06B4
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TABLE 5-3c  GROUNDWATER SAMPLING LOG
SITE 6: CARGO BEACH ROAD DRUM FIELD

SHANNON & WILSON, INC.

WELL POINT INSTALLATION DATA

WELL ID 06WP103 06WP5 06WP6 06WP7
DATE WELL INSTALLED 2001 8/21/04 9/1/04 9/1/04
GROUND SURFACE ELEVATION (ft) 45.88 45.24 46.16 46.57
WELL MP ELEVATION (ft) 48.33 48.35 50.57 49.87
TOP OF SCREENED SECTION, BELOW MP (ft) est. 6.25 7.80 12.9 9.9
TOTAL DEPTH OF WELL BELOW MP (ft) 9.24 10.78 15.85 12.9
DIAMETER OF WELL CASING (inches) 1.25 1.25 1.25 1.25

DEVELOPMENT DATA

DATE OF DEVELOPMENT - 8/23-9/3/2004 9/2-3/2004 9/2-3/2004
TIME DEVELOPMENT INITIATED - 17:00 11:00 11:26
TIME DEVELOPMENT COMPLETED - 12:34 11:56 12:21
DEPTH TO WATER BELOW  MP (ft) - 7.18 9.57 9.36
WATER COLUMN IN WELL (ft) - 3.60 6.28 3.54
GALLONS PER FOOT 0.064 0.064 0.064 0.064
GALLONS IN WELL - 0.23 0.40 0.23
DEVELOPMENT METHOD - Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) - 0.9 1.5 4.0

PURGING & SAMPLING DATA

LOCID 06WP103 06WP5 06WP6 06WP7
SAMPLE ID 04NE06GW104 04NE06GW103 04NE06GW102 04NE06GW101
DATE 9/4-5/2004 9/4-5/2004 9/4-5/2004 9/4-5/2004
TIME PURGING INITIATED 16:00 15:34 17:20 16:45
TIME SAMPLE INITIATED 16:54, 9/5/04 16:12, 9/5/04 15:35, 9/5/04 13:27, 9/5/04
DEPTH TO WATER BELOW  MP (ft) 7.75 7.96 10.83 9.50
WATER COLUMN IN WELL (ft) 1.49 2.82 5.02 3.40
GALLONS IN WELL 0.10 0.18 0.32 0.22
PURGING METHOD Peristaltic Peristaltic Peristaltic Peristaltic
VOLUME WATER REMOVED (gallons) 1.0 0.3 0.4 1.0

WATER QUALITY DATA - YSI 556

DATE MEASURED 09/04/04 09/04/04 09/04/04 09/04/04
TIME MEASURED 16:28 15:45 17:28 17:05
TEMPERATURE (oC) 6.4 5.0 5.4 4.2
SPECIFIC CONDUCTANCE (mS/cm) 0.13 0.32 0.41 0.07
DISSOLVED OXYGEN (mg/L) 8.5 5.0 0.7 9.0
pH (Standard Units) 5.6 6.9 6.5 5.9
OXYGEN REDUCTION POTENTIAL (mV) 181 -99 -258 102
TURBIDITY (NTUs) - Oakton - - - -

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 09/13/04 09/13/04 09/13/04 09/13/04
TIME WATER LEVEL MEASURED 18:25 18:20 18:17 18:15
DEPTH TO WATER BELOW MP (ft) 7.80 8.03 10.00 9.59
WATER LEVEL ELEVATION (ft) 40.53 40.32 40.57 40.28

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island , Alaska Table 5-3c / Page 1 of  1



TABLE 5-3d SUMMARY OF WATER ANALYTICAL RESULTS - SITE 6:  CARGO BEACH ROAD DRUM FIELD
SHANNON & WILSON, INC.

Sample Type:
Location ID: 06WP103 06WP5 06WP6
Sample ID: 04NE06GW104 04NE06GW103 04NE06GW102 04NE06GW101 04NE06GW105# 04NE06GW201 04NE06GW205# 04NE06GW301 04NE06GW305#

Depth (ft): WL 6.8 WL 4.1 WL 5.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1 WL 6.1
Sample Date: 9/5/2004 9/5/2004 9/5/2004 9/5/2004 9/11/2004 9/5/2004 9/11/2004 9/5/2004 9/11/2004

Parameter Tested Test Method Units Cleanup Level Primary Primary Duplicate Duplicate Triplicate Triplicate

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0120 J 0.0175 J .0482 J – 0.0187 J – 0.0204 J 0.0239 J 0.0148 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 0.164 J 0.385 0.213 J 0.189 J – 0.213 J – 0.0794 J –
Lab Assessment of Hydrocarbon Origin† - - - ^ ^ ^ ^ - ^ - - -
Residual Range Organics (RRO) AK103 mg/L 1.1 0.217 J 0.728 0.268 J 0.204 J – 0.185 J – [0.75] –
Lab Assessment of Hydrocarbon Origin† - - - ^ ^ ^ ^ - ^ - - -

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.4] – [0.4] – [0.4] [0.5] [0.5]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] – [1] – [1] [1] [1]
Toluene SW8260B µg/L 1,000 [1] [1] [1] – [1] – [1] 0.360J [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] – [1] – [1] [1] [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] – [2] – [2] [2] [2]

Polychlorinated Biphenyls (PCBs)
PCB-1016  (Aroclor 1016) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1221  (Aroclor 1221) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1232  (Aroclor 1232) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1242  (Aroclor 1242) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1248  (Aroclor 1248) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1254  (Aroclor 1254) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1260  (Aroclor 1260) SW8082 µg/L 0.5 [0.108] [0.108] [0.112] [0.109] – [0.109] – [0.5] –
PCB-1262 (Aroclor 1262) SW8082 µg/L 0.5 – – – – – – – [0.5] –
PCB-1268 (Aroclor 1268) SW8082 µg/L 0.5 – – – – – – – [0.5] –

Total Metals
Arsenic SW6020 µg/L 50 [10] 12.7 67.8 [10] – 3.52 J – 0.650 J –
Barium SW6020 µg/L 2,000 15 588 2,980 12.5 – 9.68 – 11.7 J –
Cadmium SW6020 µg/L 5 [2] [2] 1.97 J [2] – [2] – [1] –
Chromium SW6020 µg/L 100 (Total) 1.88 J 91 792 [4] – [4] – 1.13 J –
Lead SW6020 µg/L 15 [1] 19.8 144 1.8 – 1.16 – 2.82 J –
Mercury SW7470A µg/L 2 [0.2] [0.2] 0.176 J [0.2] – [0.2] – 0.0952 J –
Selenium SW6020 µg/L 50 [10] [10] 9.74 J [10] – [10] – 0.480 J –
Silver SW6020 µg/L 180 [2] [2] 1.2 J [2] – [2] – 0.240 J –

KEY DECSRIPTION
– Measurement not recorded or not applicable
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
^ Tentatively identified compounds not reviewed due to low concentration
# Replacement samples for original and frozen GRO/BTEX samples collected from 06WP7

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface

Site 6 - Cargo Beach Road Drum Field
Water Matrix

GROUNDWATER
06WP7

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-3d / Page 1 of 1
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SITE 6 - CARGO BEACH ROAD DRUM FIELD

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005                                                                      32-1-16821
Fig. 5-3SHANNON & WILSON, INC.

Geotechnical & Environmental Consultants
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5.4 Site 7:  Cargo Beach Road Landfill 

Ten surface soil samples and two near-surface samples were collected from Site 7.  See 
Figure 5-4 and Table 5-4a for locations and descriptions. 

5.4.1 Site Description 

This site is an unpermitted solid waste landfill located about mid-way between the MOC 
and Cargo Beach, as shown on Figure 2-3.  The landfill was used between 1965 and 1974.  
Scattered drums and metal debris were removed from the site during previous removal actions.  
The landfill appears to have been created by dumping debris off the sides of a large glacial 
drumlin. The debris appear to have been covered frequently by grading soil out from the top of 
the drumlin.  Debris remain visible around the perimeter of the drumlin (a more extreme example 
is shown in Photograph 8), except where Cargo Beach Road crosses. 

5.4.2 Data Collection Objectives 

Two surface soil samples collected in 2001 suggest an area with potential PCB impacts.  
Additional soil sampling was performed to further delineate the PCB-impacted areas. 

5.4.3 Work Plan Variances 

The stake marking the location of 2001 sample 01NE07SS127 was not found.  The area 
had been re-graded within the last two years, based on the heavy equipment tracks and lack of 
vegetation.  The 2004 sample locations were selected using the relationship between physical 
features and the 2001 sample location shown on the site plan.  The surveyor later identified the 
surveyed location of 01NE07SS127, which was about 30 feet northeast of the estimated location 
due to scaling discrepancies on the site plans.  Therefore, samples 07SS101 through 07SB104 
intended to be east and south of Sample 07SS127 are actually west and southwest of the 2001 
sample location.  Laboratory testing of the three original samples 07SS105 through 07SS107 was 
cancelled, and new samples 07SS113 to 07SS115 were collected to represent the north and east 
areas.  The supply of disposable booties had been depleted, so the samplers decontaminated their 
rubber boots at the edge of the study area. 

5.4.4 Field Investigation 

The Site 7 field activities were completed between August 20, 2004 and September 13, 
2004.  Figure 5-4 shows the layout of the study area and the sampled locations. 
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5.4.4.1 Soil Sampling 

Analytical soil samples were collected from five locations around each of two previous 
sample locations, as shown in Figure 5-4.  Sample descriptions are included in Table 5-4a.  Five 
near surface and two co-located subsurface samples were collected from the vicinity of previous 
sample location 01NE07SS127.  The co- located surface and sub-surface samples 
(07SS101/07SB102 and 07SS103/07SB104) were collected from auger flights with the help of 
the drill rig.  Five near surface soil samples were collected from the vicinity of previous sample 
location 01NE07SS125 with hand tools.  Samples 07SS110 through 07SS112 were collected 
from soil used to cover the debris.  Samples 07SS108 and 07SS109 were collected from native 
soil at the base of the debris/fill. 

5.4.4.2 IDW 

The augers and shovels used to access the samples and the drillers’ boots were 
decontaminated before leaving the site.  The samplers wore disposable booties and gloves, which 
were placed in a polyethylene bag along with the sampling spoons before returning to Cargo 
Beach Road. 

5.4.5 Analytical Results 

Site 7 analytical results are summarized in Table 5-4b.  The PCB Aroclor 1260 was the 
only congener detected at Site 7, and was reported in each of the seven samples collected near 
the 01NE07SS127 location.  Three samples contained concentrations greater than the 1 mg/kg 
inhalation/ingestion PCB cleanup criterion.  Samples 07SS101 and 07SS103 contained 2.37 
mg/kg and 2.18 mg/kg, respectively.  Sample 07SS113 contained the highest concentration, with 
an estimated “J” value of 50.8 mg/kg.  In addition,  an estimated concentration of 0.998 mg/kg is 
reported for Sample 07SS115.  Aroclor 1260 was detected at three of the five sample locations 
around the 01NE07SS125 location.  Only Sample 07SS112 exceeded the 1 mg/kg criterion with 
4.76 mg/kg.   

The highest PCB concentration was measured in surface soil Sample 07SS113, collected 
north of the recently graded soil in the vicinity of location 01NE07SS127.  The deepest samples 
in the vicinity (LOCID 07SS101-4 at 4 to 4.5 feet bgs and Sample 07SS104 at 2.8 to 3 feet bgs) 
had the lowest concentrations of Aroclor 1260.  Sample 07SS112 was located just below the top 
of the fill slope above Sample 01NE07SS125 and contained the second highest concentration of 
Aroclor 1260.  These observations suggest that the PCB release occurred at the ground surface, 
and that soil with relatively high concentrations was either removed or relocated when the area 
was graded.  



TABLE 5-4a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 7: CARGO BEACH ROAD LANDFILL
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-4) (feet) Sample Classification†

Soil Samples

* 07SS101 07SS101-1 9/1/04 Roughly 10 ft. SW of 2001 Sample 01NE07SS127 1.1 Brown, gravelly, sandy SILT and cobbles; moist
* 07SB102 07SS101-4 9/1/04 Roughly 10 ft. SW of 2001 Sample 01NE07SS127 4-4.5 Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SB202 07SS101-4 9/1/04 QC replicate of 07SB102 4-4.5 Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SB302 07SS101-4 9/1/04 QA replicate of 07SB102 4-4.5 Light brown, silty, sandy GRAVEL; some cobbles; moist
* 07SS103 07SS103-2 9/1/04 Roughly 35 ft. SW of 2001 Sample 01NE07SS127 1.4-1.8 Brown, silty, sandy GRAVEL; moist
* 07SB104 07SS103-3 9/1/04 Roughly 35 ft. SW of 2001 Sample 01NE07SS127 2.8-3 Redish brown, silty, sandy GRAVEL; trace cobbles; moist

07SS105 07SS105-2 9/1/04 Analysis cancelled - too far west of 01NE07SS127 1.8-2.1 Brown, silty, gravelly SAND; trace cobbles; moist
07SS106 07SS106-1 9/1/04 Analysis cancelled - too far west of 01NE07SS127 1.1-1.2 Redish brown, sandy SILT in coarse gravel;  moist; traces of debris
07SS107 07SS107-1 9/1/04 Analysis cancelled - too far west of 01NE07SS127 0.7-0.9 Gray and rusty brown, sandy SILT in gravel/cobble matrix; moist

* 07SS108 07SS108-1 9/1/04 Roughly 12 feet SE of 2001 Sample 01NE07SS125 0.5-0.6 Light brown, sandy SILT / dark brown PEAT interface; moist
* 07SS109 07SS109-1 9/1/04 Roughly 15 feet S of 2001 Sample 01NE07SS125 0.7-0.8 Gray and light brown, slightly sandy SILT; trace organics; moist
* 07SS110 07SS110-1 9/1/04 Roughly 12 feet W of 2001 Sample 01NE07SS125 0.8-0.9 Brown, silty SAND; trace organics; moist
* 07SS111 07SS111-1 9/1/04 Roughly 8 feet N of 2001 Sample 01NE07SS125 0.5-0.6 Brown, silty SAND; moist; with bits of rust and paper debris
* 07SS112 07SS112-1 9/1/04 Roughly 14 feet NNW of 2001 Sample 0.6-0.8 Light brown, gravelly, sandy SILT; moist; with small roots
* 07SS113 07SS113-1 9/13/04 Roughly 10 ft. N of Sample 01NE07SS127 0.8-0.9 Brown, slightly gravelly SILT; trace roots and debris; moist
* 07SS114 07SS114-1 9/13/04 Roughly 15 ft. E of Sample 01NE07SS127 0.7-0.9 Brown, sandy, angular gravelly SILT; moist
* 07SS115 07SS115-1 9/13/04 Roughly 13 ft. SE of Sample 01NE07SS127 0.8 Brown, sandy, angular gravelly SILT; moist

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-4b)
** The full sample number is preceded by "04NE", for example 07SS101 is sample 04NE07SS101
† Sample classification applies to the portion of the specified sample interval from which the sample was collected

LOCID Location Identification: "07SS101-1" signifies Site 7, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-4a / Page 1 of 1



TABLE 5-4b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 7: CARGO BEACH ROAD LANDFILL
SHANNON & WILSON, INC.

Sample Type:
Location ID: 07SS101-1 07SS103-2 07SS103-3 07SS113-1 07SS114-1 07SS115-1 07SS108-1 07SS109-1 07SS110-1 07SS111-1 07SS112-1
Sample ID: 04NE07SS101 04NE07SB102 04NE07SB202 04NE07SB302 04NE07SS103 04NE07SB104 04NE07SS113 04NE07SS114 04NE07SS115 04NE07SS108 04NE07SS109 04NE07SS110 04NE07SS111 04NE07SS112
Depth (ft): 1.1 4-4.5 4-4.5 4-4.5 1.4-1.8 2.8-3 0.8-0.9 0.7-0.9 0.8 0.5-0.6 0.7-0.8 0.8-0.9 0.5-0.6 0.6-0.8

Sample Date: 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/13/2004 9/13/2004 9/13/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004 9/1/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Percent Moisture A2540G / E160.3M % – 12.8 5.3 4.8 4.5 7.5 6.5 4.8 6.7 5.4 33.0 18.6 10.7 12.2 7.0

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1221  (Aroclor 1221) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.050] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1232  (Aroclor 1232) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1242  (Aroclor 1242) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1248  (Aroclor 1248) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1254  (Aroclor 1254) SW8082 mg/kg " [0.0565] [0.0521] [0.0516] [0.025] [0.0533] [0.0544] [0.0516] [0.0532] [0.0533] [0.0754] [0.0621] [0.0569] [0.0582] [0.0537]
PCB-1260  (Aroclor 1260) SW8082 mg/kg " 2.37 0.0806 0.0307 J 0.0278 2.18 0.029 J 50.8 J 0.715 J 0.998 J 0.0972 [0.0621] [0.0569] 0.286 4.76

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
% percent

mg/kg milligrams per kilogram
Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

SURFACE SOIL NEAR 01NE07SS125

"Under 40 inches" precipitation zone.

Site 7 - Cargo Beach Road Landfill

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2 for the

Soil Matrix

07SS101-4
SURFACE AND SHALLOW SUBSURFACE SOIL NEAR 01NE07SS127 
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5.5 Site 8:  POL Spill Site 

Sediment samples from two locations (08SD102 and 08SD103) and surface water sample 
08SW101 were collected from Site 8 (see Figure 5-5 and Table 5-5a). 

5.5.1 Site Description 

The POL Spill Site is a wetland with thick surface vegetation, typical of locations along 
roads and the Airstrip where a thick tundra mat was removed before construction.  The roughly 
40-foot wide wetland slopes southward for approximately 300 feet toward the Suqi. River.  
Photograph 9 is a view across the site from the bank of the Suqi. River.  The wetland narrows as 
it approaches the river.   

A steel fuel pipeline extended from the Site 3 fuel pumphouse to the three large fuel 
storage tanks at Site 11.  The fuel pipeline was drained and removed during a recent remova l 
action.  Community members recalled a break in the pipeline near the intersection of Cargo 
Beach Road and the Airport Access Road, and a patch or expansion joint was observed before 
removal.  The reported break location is on the west side of the main road embankment, south of 
the Cargo Beach Road intersection and north of the Middle Suqitughneq River (Mid-Suqi.) 
Bridge (See Figure 5-5).   

5.5.2 Data Collection Objectives 

To assess possible fuel impacts to the wetland, sediment samples were collected and 
analyzed for DRO, RRO, GRO, PAHs, and BTEX.  Additionally, assessment of the biogenic 
influence on the DRO and RRO results was performed to assess fuel impacts.  A surface water 
sample was collected and analyzed for PAHs, and BTEX to investigate water quality where 
drainage from the wetland gathers to enter the Suqi. River.  TAH and TAqH values were 
calculated from the results of the water analysis. 

5.5.3 Field Investigation 

Sampling was performed at Site 8 on August 15, 2004.  The approximate location of the 
pipeline break was suggested by disturbed ground and a petroleum odor in the gravelly soil that 
has accumulated at the base of the road embankment. 

5.5.3.1 Sediment and Surface Water Sampling 

Two sediment sample locations were selected to represent down-gradient wetlands.  A 
hand shovel was used to cut into the vegetation, and a clean stainless steel spoon was used to 
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pick as many soil particles as possible out of the resulting water- filled hole.  A clean laboratory-
supplied jar was used to dip water from a spring at the toe of the wetland, a few feet from a high 
water mark left by the Suqi. River.   

5.5.3.2 IDW 

The samplers wore disposable gloves, which were placed in the project IDW 
polyethylene bag.  Used sampling spoons were placed in the dirty spoon bag. 

5.5.3.3 Field Observations 

The work plan figure was not representative of conditions observed by the project field 
team.  The apparent location of the pipeline break is further south than depicted on the work plan 
figure, less than 50 feet from the 08SD103 location.  The drainage shown on Figure 5-5 is farther 
west than found in the field, although it roughly resembles the wetland/tundra boundary.   

Water flowed clear and cold at several gallons per minute from the spring that was 
sampled.  A stringy sheen, possibly indicating petroleum hydrocarbons, was observed when the 
sediment in the spring was disturbed.  It is possible that the water emanating from the spring is 
not drainage from the active surface of the wetland.  Permafrost channeling may bring the water 
from a source not apparent from the ground surface.  At the time of sampling, the spring was the 
only apparent surface flow, although water from the wetland may enter the Suqi. River as near 
surface flow through the vegetation mat. 

The material encountered in the wetland consisted of dense, grassy vegetation and roots 
with little soil or peat development.  Some sand was encountered between cobbles under the 
vegetation mat at the 08SD102 Location.  Sheen and odors that may have been biogenic with a 
hint of petroleum were noted while collecting Sample 08SS102.  A sheen and apparent 
petroleum odor were observed while digging at the Sample 08SD103 location.  The vegetation in 
the wetland did not appear to be stressed or petroleum stained. 

5.5.4 Analytical Results 

5.5.4.1 Sediment 

Table 5-5b summarizes the analytical results for sediment from Site 8.  DRO 
concentrations in excess of the cleanup criterion were measured at both sediment sample  
locations.  Sample 08SD102 was reported to contain 19,500 mg/kg DRO, and Sample 08SD103 
contained 6,760 mg/kg DRO.  The chromatographic patterns and TICs resembled weathered 
middle distillate fuel (diesel).  RRO test results of 3,880 mg/kg in Sample 08SD102 and 4,360 
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mg/kg in primary sample 08SD103 are below the soil cleanup criterion and assessed as biogenic.  
Benzene was not detected, however the PQLs are above cleanup criteria, likely due to the high 
water and organic contents of the samples.  The PAHs chrysene, flourene, naphthlene, and 
phenanthrene were detected at concentrations below soil cleanup criteria in Sample 08SD102.  
Samples 08SD203 and 08SD303 are QC and QA replicates of Sample 08SD103 with 
comparable DRO and RRO results. 

5.5.4.2 Water 

PAH and BTEX compounds were not detected above the PQLs in water Sample 
08SW101.  The PQLs, shown on Table 5-5c, are all below the cleanup criteria, resulting in low 
TAH and TAqH values. 



TABLE 5-5a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 8: POL SPILL SITE
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-5) (feet) (ppm) ^ Sample Classification†

Sediment Samples

* 08SD102 08SD102 8/15/04
Wetland on W side of road, about 80 ft. N of Suqi. 
R.

0.5-0.6 4.2
Brown organic SILT and active roots; wet; Cobbles and boulders 
with a  trace of coarse sand encountered under vegetation mat

* 08SD103 08SD103 8/15/04 55 ft. NE of 08SD102, near signs of pipeline 0.6-0.8 5.3 Brown organic SILT in active roots; wet; weathered diesel odor
* 08SD203 08SD103 8/15/04 QC replicate of 08SD103 0.6-0.8 5.3 Brown organic SILT in active roots; wet; weathered diesel odor
* 08SD303 08SD103 8/15/04 QA replicate of 08SD103 0.6-0.8 5.3 Brown organic SILT in active roots; wet; weathered diesel odor

Surface Water Sample

* 08SW101 08SW101 8/15/04 Spring at bottom of wetland, 15 ft from Suqi. R. - - Clear surface water.  Sheen observed when sediment disturbed.

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-5b and 5-5c)
** The full sample number is preceded by "04NE", for example 08SD102 is sample 04NE08SD102
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "08SD102" signifies Site 8, Sediment Sample 102

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-5a / Page 1 of 1



TABLE 5-5b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 8: POL SPILL SITE
SHANNON & WILSON, INC.

Sample Type: SEDIMENT, WETLANDS AREA
Location ID: 08SD102
Sample ID: 04NE08SD102 04NE08SD103 04NE08SD203 04NE08SD303
Depth (ft): 0.5-0.6 0.6-0.8 0.6-0.8 0.6-0.8

Sample Date: 8/15/2004 8/15/2004 8/15/2004 8/15/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm – 4.2 5.3 5.3 5.3

Percent Moisture A2540G / E160.3M % – 69.3 57.5 56.9 51

Gasoline Range Organics (GRO) AK101 mg/kg 300 15.3 J 2.50 J 2.27 J [3.07] B
Diesel Range Organics (DRO) AK102 mg/kg 250 19,500 6,760 6,700 8,920
Laboratory Assessment of Hydrocarbon Origin† – – – diesel diesel diesel -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 3,880 4,360 3,430 2,920 J
Laboratory Assessment of Hydrocarbon Origin† – – – biogenic biogenic biogenic -

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [80] [43.3] [44] [123]
Ethylbenzene SW8260B µg/kg 5,500 [154] [83.2] [84.6] [123]
Toluene SW8260B µg/kg 5,400 [308] [166] [169] 34.4 J
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [154] [83.2] [84.6] [369] total
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [308] [166] [169] -

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [247] [160] [154] [204]
Acenaphthylene PAH SIM µg/kg 210,000 [247] [160] [154] [204]
Anthracene PAH SIM µg/kg 4,300,000 [247] [160] [154] [204]
Benzo(a)anthracene PAH SIM µg/kg 6,000 [247] [160] [154] [204]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [247] [160] [154] [204]
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 [247] [160] [154] [204]
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 [247] [160] [154] [204]
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 [247] [160] [154] [204]
Chrysene PAH SIM µg/kg 620,000 158 J [160] [154] [204]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [247] [160] [154] [204]
Fluoranthene PAH SIM µg/kg 2,100,000 [247] [160] [154] [204]
Fluorene PAH SIM µg/kg 270,000 759 J [160] [154] [204]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [247] [160] [154] [204]
Naphthalene PAH SIM µg/kg 21,000 1,240 [160] [154] [204]
Phenanthrene PAH SIM µg/kg 4,300,000 852 J [160] [154] [204]
Pyrene PAH SIM µg/kg 1,500,000 [247] [160] [154] [204]

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
J Estimated concentration; refer to Appendix C for data qualification information

[3.07] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Site 8 - POL Spill Site
Soil Matrix

08SD103

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
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TABLE 5-5c SUMMARY OF WATER ANALYTICAL RESULTS - SITE 8:  POL SPILL SITE
SHANNON & WILSON, INC.

Sample Type: SURFACE WATER
Location ID: 08SW101
Sample ID: 04NE08SW101
Depth (ft): -

Sample Date: 8/15/2004
Parameter Tested Test Method Units Cleanup Level 

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4]
Ethylbenzene SW8260B µg/L 700 [1]
Toluene SW8260B µg/L 1,000 [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 [0.0532]
Acenaphthylene PAH SIM µg/L 2,200 [0.0532]
Anthracene PAH SIM µg/L 11,000 [0.0532]
Benzo(a)anthracene PAH SIM µg/L 1 [0.0532]
Benzo(a)pyrene PAH SIM µg/L 0.2 [0.0532]
Benzo(b)fluoranthene PAH SIM µg/L 1 [0.0532]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 [0.0532]
Benzo(k)fluoranthene PAH SIM µg/L 10 [0.0532]
Chrysene PAH SIM µg/L 100 [0.0532]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 [0.0532]
Fluoranthene PAH SIM µg/L 1,460 [0.106]
Fluorene PAH SIM µg/L 1,460 [0.0532]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 [0.0532]
Naphthalene PAH SIM µg/L 700 [0.0532] B

Phenanthrene PAH SIM µg/L 11,000 [0.106]
Pyrene PAH SIM µg/L 1,100 [0.0532]

Calculated Total aromatic hydrocarbons (TAH) † (see text) µg/L 10 2.7
Calculated Total aqueous hydrocarbons (TAqH) ‡ (see text) µg/L 15 3.2

KEY DESCRIPTION
– Measurement not recorded or not applicable

µg/L micrograms per liter
Cleanup Levels

36 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection

†

‡

TAH equals the sum of BTEX analyte concentrations estimated below the PQL or 
detected above the PQL, plus 1/2 the PQL of analytes not reported above the Method 
Detection Limit (MDL).

TAqH equals the sum of BTEX and PAH analyte concentrations estimated below the 
PQL or detected above the PQL, plus 1/2 the PQL of analytes not reported above the 
Method Detection Limit (MDL).

Site 8 - POL Spill Site
Water Matrix

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 
75.345, Table C and, for TAH/TAqH, surface water levels in 18 AAC 70. 
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5.6 Site 10:  Buried Drums 

Soil borings 10B1 and 10B2 were advanced, and three samples from each submitted for 
laboratory analysis at Site 10 (see Figure 5-6 and Table 5-6a).  Monitoring Well MW10-1 was 
sampled in association with Site 11 field activities, and is discussed in that section. 

5.6.1 Site Description 

Site 10 is located along the main access road due east of the MOC, and currently appears 
to be a wide gravel area on the northwest side of the road.  The embankment on the northwest 
side has a few pieces of decomposing drums exposed, and a shallow wetland basin is at the base 
of the embankment.   

5.6.2 Data Collection Objectives 

Previous investigations indicate the presence of petroleum hydrocarbons; however, the 
total depth of contamination was uncertain.  To evaluate the vertical extent of hydrocarbons, two 
soil borings were advanced to 15 feet bgs and soil samples were collected at 5-foot intervals. 
Three soil samples from each boring were analyzed for DRO, RRO, GRO, and BTEX.  One 
sample from each boring was analyzed for PAHs and TOC. 

5.6.3 Work Plan Variances 

One near-surface sample was collected from the borehole wall of each boring before 
drilling to 5 feet and driving a split-spoon sampler.  Sampling and screening the near-surface soil 
was not specified in the Work Plan.  It was performed to provide the sampler with a baseline 
headspace reading and soil type to assist in selecting analytical samples.  An extra sample was 
driven in Boring 10B2 from 11 to 11.5 feet because a soil transition was detected near 11 feet 
bgs.  A rock in the sampler shoe prevented recovery of soil from the deeper formation.  The high 
blow counts and loose, wet soil recovered in the extra sample suggested a transition from thawed 
to frozen ground. 

5.6.4 Field Investigation 

Soil Borings 10B1 and 10B2 were advanced with hollow stem augers on August 23, 
2004, and are located as shown on Figure 5-6.  Soil screening results and sample descriptions are 
listed in Table 5-6a, and lithology is presented in Boring Log Figures B-10a and B-11a in 
Appendix B.  Equipment decontamination and IDW disposal were handled in the standard 
manner. 
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Boring 10B1 was located near the northern extent of the gravel fill area.  The transition 
from fill to native soil was not clear based on the recovered samples, but was likely between 1.5 
and 5 feet bgs. Frozen ground was suspected between 10 and 11 feet bgs and strongly indicated 
at 16 feet bgs.  Boring 10B2 was located in the area where the fill appeared to be the thickest, up 
gradient of the wetland basin and Monitoring Well MW 10-1.  The transition from fill to native 
soil was at 5 feet bgs, and frozen ground appeared to start at 11 to 12 feet bgs. 

5.6.5 Analytical Results 

Samples 10SB104 and 10SB106 from Boring 10B1 contained DRO concentrations that 
exceed the 250mg/kg ADEC cleanup criterion.  Sample 10SB104 was collected from soil with a 
trace of organics and some discoloration at 5 to 6.5 feet bgs, and contained an estimated 
concentration of 619 mg/kg DRO.  Sample 10SB106 was collected from what appeared to be a 
transition to frozen ground 15 to 16.5 feet bgs, and contained an estimated concentration of 275 
mg/kg DRO.  GRO, BTEX, and PAHs were not detected  above their PQLs.  RRO 
concentrations were reported at estimated values ranging from 25 mg/kg to 1,270 mg/kg, all less 
than the cleanup criterion.  Table 5-6b summarizes the Site 10 analytical results. 



TABLE 5-6a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 10: BURIED DRUMS 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-6 for borehole locations) (feet) (ppm) ^ Sample Classification†

Soil Samples

B1S1 10B1-1 8/23/04 Boring 10B1 0-1.5 0.4
Brown, slightly silty, gravelly SAND; trace organics (roots); 
moist, hydrocarbon odor (resembles used motor oil)

* 10SB104 10B1-5 8/23/04 Boring 10B1 5-6.5 0.2 Dark to orange-brown, silty, gravelly SAND; trace roots; moist
* 10SB105 10B1-10 8/23/04 Boring 10B1 10-11.5 <0.2 Brown to dark brown, silty, angular gravelly SAND; moist
* 10SB106 10B1-15 8/23/04 Boring 10B1 15-16.5 <0.2 Gray/brown, silty, gravelly angular SAND; moist or frozen

B2FS1 10B2-1 8/23/04 Boring 10B2 0.-1.5 0.4 Brown SILT; moist; with organics, grass, cobbles
* 10SB101 10B2-5 8/23/04 Boring 10B2 5-6.5 1.3 Brown, gravelly, sandy SILT; trace organics (roots); moist
* 10SB102 10B2-10 8/23/04 Boring 10B2 10-11 0.7 Brown, gravelly SILT and cobbles; trace organics (roots); moist

B2S3 10B2-11 8/23/04 Boring 10B2 11-11.5 0.4 Brown, gravelly SILT and cobbles; wet - suspect frozen ground
* 10SB103 10B2-15 8/23/04 Boring 10B2 15-16.5 0.3 Brown, silty, gravelly SAND and cobbles; wet - frozen likely

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-6b)
** The full sample number is preceded by "04NE", for example 10SB104 is sample 04NE10SB104
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "10B1-1" signifies Site 10, Boring 1 at 1-foot depth (depth is rounded to the nearest foot)

Sample 
Number**
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TABLE 5-6b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 10: BURIED DRUMS
SHANNON & WILSON, INC.

Sample Type:
Location ID: 10B1-5 10B1-10 10B1-15 10B2-5 10B2-10 10B2-15
Sample ID: 04NE10SB104 04NE10SB105 04NE10SB106 04NE10SB101 04NE10SB102 04NE10SB103
Depth (ft): 5-6.5 10-11.5 15-16.5 5-6.5 10-11 15-16.5

Sample Date: 8/23/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004 8/23/2004
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm – 0.2 <0.2 <0.2 1.3 0.7 0.3

Percent Moisture A2540G / E160.3M % – 7.8 6.8 19.3 10.2 10.4 10.9

Gasoline Range Organics (GRO) AK101 mg/kg 300 [1.55] B [1.62] B [2.74] B [1.64] B [1.85] B [1.76] B
Diesel Range Organics (DRO) AK102 mg/kg 250 619 J 159 J 275 J 21.6 J 8.78 J 5.95 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 1,270 J 313 J 524 J 137 J 46.6 J 25 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [8.07] [8.44] [14.3] [8.51] [9.62] [9.15]
Ethylbenzene SW8260B µg/kg 5,500 [15.5] [16.2] [27.4] [16.4] [18.5] [17.6]
Toluene SW8260B µg/kg 5,400 [31.0] [32.5] [54.9] [32.7] [37.0] [35.2]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [15.5] [16.2] [27.4] [16.4] [18.5] [17.6]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [31.0] [32.5] [54.9] [32.7] [37.0] [35.2]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [54.4] – – – – [5.62]
Acenaphthylene PAH SIM µg/kg 210,000 [54.4] – – – – [5.62]
Anthracene PAH SIM µg/kg 4,300,000 [54.4] – – – – [5.62]
Benzo(a)anthracene PAH SIM µg/kg 6,000 [54.4] – – – – [5.62]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [54.4] – – – – [5.62]
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 [54.4] – – – – [5.62]
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 [54.4] – – – – [5.62]
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 [54.4] – – – – [5.62]
Chrysene PAH SIM µg/kg 620,000 [54.4] – – – – [5.62]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [54.4] – – – – [5.62]
Fluoranthene PAH SIM µg/kg 2,100,000 [54.4] – – – – [5.62]
Fluorene PAH SIM µg/kg 270,000 [54.4] – – – – [5.62]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [54.4] – – – – [5.62]
Naphthalene PAH SIM µg/kg 21,000 [54.4] – – – – [5.62]
Phenanthrene PAH SIM µg/kg 4,300,000 [54.4] – – – – [5.62]
Pyrene PAH SIM µg/kg 1,500,000 [54.4] – – – – [5.62]

Total Organic Carbon  (TOC) SGS SOP mg/kg – 6,600 – – – – [552]

KEY DESCRIPTION
- Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
J Estimated concentration; refer to Appendix C for data qualification information

[1.760] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Site 10 - Buried Drums
Soil Matrix

BOREHOLE 10B1 BOREHOLE 10B2

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-6b / Page 1 of 1



"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S
"S

"S "S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

#

#

#

#

#

#

#

#

#

#

#

#

#

#

h

h

h

10B1

Former Fuel Storage
Tanks - Site 11

Former Fuel Storage
Tanks - Site 11

Former Fuel Storage
Tanks - Site 11

PERIMETER ROAD

CARGO BEACH ROAD

10B2

SITE 10

Legend
h Boring advanced by Shannon & Wilson, Inc. August/September 2004
# Existing monitoring well installed by others
# Former monitoring well installed by others
"S Historical sample location, collected by others

Former Buildings and Utilidors
Topographic Contours (Interval: 5 ft)
Site 11 Former Tanks

1 inch equals 40 feet

0 40 80 120 16020
FeetNote:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence island, Alaska" for survey data.

Figure based on previous work.  Physical features may not correspond to 2004 field observations.

SITE 10 - BURIED DRUMS

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005                                                              32-1-16821
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5.7 Site 11:  Fuel Storage Tanks 

Two of four existing monitoring wells were scoped to be sampled based on observations 
of site conditions.  Monitoring wells MW 11-3 and MW 10-1 were selected and sampled as part 
of the Site 11 field activities (see Figure 5-7 and Table 5-7a). 

5.7.1 Site Description 

Three large fuel storage tanks (~400,000 gallons each) were formerly located on the 
northeast corner of the Main Operations Complex, between the perimeter access road and Site 
10, as shown in Figure 5-7.  The tanks have been dismantled, and the steel is piled on two of the 
three oil sand foundations.  The tanks sat on a constructed gravel pad, and the gravel 
embankment drops to a shallow tundra basin on the northeast.  The center tank was punctured 
during snow removal operations in the late 1960s and approximately 180,000 gallons of diesel 
fuel were released to the surrounding area.   

5.7.2 Data Collection Objectives 

Two of the four existing monitoring wells were sampled to gather current information 
regarding the site’s groundwater quality.  The samples were analyzed for DRO, RRO, GRO, 
BTEX, metals (Cr, Pb, Zn, and Hg), and natural attenuation parameters. 

5.7.3 Work Plan Variances 

Groundwater from Site 11 was to be tested for natural attenuation parameters, including 
field measurements of alkalinity and ferrous iron.  The Hach colorimeter display failed while 
testing water from Monitoring Well MW 10-1, and ferrous iron values were not obtained from 
either well. 

5.7.4 Field Investigation 

Monitoring Wells MW 10-1 and MW 11-3 were purged and sampled on September 5, 
2004 using a Redi-Flo 2 submersible pump.  Table 5-7a describes the samples, and a 
groundwater sampling log is attached as Table 5-7b.  Groundwater sampling, equipment 
decontamination and IDW disposal were handled as described in Section 3.   

5.7.4.1 Field Observations 

Four monitoring wells had been installed at Site 10/Site 11 previously, and are located as 
shown on Figure 5-6.  MW 10-1 exhibited frost damage.  The PVC casing extended a few inches 
above the 4- inch-diameter stick-up monument, and the concrete anchoring the monument was 
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broken, leaving a void at the ground surface.  Monitoring Well MW 10-4 was frost-jacked to the 
point the well screen was exposed above ground.  Both of these wells are located in the shallow 
wetland basin, where the frost level is shallow beneath the thick, intact tundra.  MW 11-3 was 
intact.  Well MW 11-2 was found broken off near the ground surface.  Both of these wells are 
located on the gravel pad constructed for the ASTs. 

5.7.5 Analytical Results 

Laboratory results for Site 11 samples are presented in Table 5-7c.  Groundwater Sample 
11GW102, from Monitoring Well MW11-3 contained 15.2 mg/L DRO, which exceeds the 
ADEC Table C cleanup criterion by an order of magnitude.   



TABLE 5-7a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 11: FUEL STORAGE TANKS 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-7) (feet) Sample Classification

Groundwater Samples

* 11GW101 MW10-1 9/5/04 Existing Monitoring Well MW10-1; installation date 
not determined

WL 2.3 Groundwater - remained turbid after purging

* 11GW102 MW11-3 9/5/04 Existing Monitoring Well MW11-3; installation date 
not determined

WL 7.0 Groundwater - weathered diesel odor, nearly clear

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-7b)
** The full sample number is preceded by "04NE", for example 11GW102 is sample 04NE11GW102
WL Approximate static water level in feet below ground surface

LOCID Location Identification: "MW11-3" signifies Monitoring Well MW11-3

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-7a / Page 1 of 1



TABLE 5-7b  GROUNDWATER SAMPLING LOG
SITE 11: FUEL STORAGE TANKS

SHANNON & WILSON, INC.

MONITORING WELL INSTALLATION DATA

WELL ID MW10-1 MW11-3
DATE WELL INSTALLED Unknown Unknown
GROUND SURFACE ELEVATION (ft) 68.87 69.63
WELL MP ELEVATION (ft) 71.42 72.33
INTERVAL OF SCREENED SECTION BELOW MP (ft) Unknown Unknown
TOTAL DEPTH OF WELL BELOW MP (ft) 11.52 20.30
DIAMETER OF WELL CASING (inches) 2 2

DEVELOPMENT DATA

DATE OF DEVELOPMENT - -
TIME DEVELOPMENT INITIATED - -
TIME DEVELOPMENT COMPLETED - -
DEPTH TO WATER BELOW  MP (ft) - -
WATER COLUMN IN WELL (ft) - -
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL - -
DEVELOPMENT METHOD - -
VOLUME WATER REMOVED (gallons) - -

PURGING & SAMPLING DATA

LOCID MW10-1 MW11-3
SAMPLE ID 04NE11GW101 04NE11GW102
DATE 9/5/04 9/5/04
TIME PURGING INITIATED 13:23 16:57
TIME SAMPLE INITIATED 13:50 17:25
DEPTH TO WATER BELOW  MP (ft) 4.89 9.72
WATER COLUMN IN WELL (ft) 6.63 10.58
GALLONS IN WELL 1.06 1.69
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 5.0 5.0

WATER QUALITY DATA - YSI 556

DATE MEASURED 9/5/04 9/5/04
TIME MEASURED 16:18 17:34

TEMPERATURE (oC) 10.2 7.1
SPECIFIC CONDUCTANCE (mS/cm) 0.10 0.15
DISSOLVED OXYGEN (mg/L) 3.8 1.7
pH (Standard Units) 5.4 5.1
OXYGEN REDUCTION POTENTIAL (mV) 215 181
TURBIDITY (NTUs) - Oakton 86.3 18.6
ALKALINITY (mg/L) - Hach phenolpthalein titration - 15-20

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 15:08 15:05
DEPTH TO WATER BELOW MP (ft) 5.27 9.80
WATER LEVEL ELEVATION (ft) 66.15 62.53

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-7b / Page 1 of  1



TABLE 5-7c SUMMARY OF WATER ANALYTICAL RESULTS - SITE 11:  FUEL STORAGE TANKS
SHANNON & WILSON, INC.

Sample Type:
Location ID: MW10-1 MW11-3
Sample ID: 04NE11GW101 04NE11GW102
Depth (ft): WL 2.3 WL 7.0

Sample Date: 9/5/2004 9/5/2004
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 [0.090] 0.333
Diesel Range Organics (DRO) AK102 mg/L 1.5 [0.333] B 15.2
Residual Range Organics (RRO) AK103 mg/L 1.1 [0.556] B 0.940 B

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1]
Toluene SW8260B µg/L 1,000 [1] 0.37 J
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 - [5.26]
Acenaphthylene PAH SIM µg/L 2,200 - [5.26]
Anthracene PAH SIM µg/L 11,000 - [0.0526]
Benzo(a)anthracene PAH SIM µg/L 1 - [0.0526]
Benzo(a)pyrene PAH SIM µg/L 0.2 - [0.0526]
Benzo(b)fluoranthene PAH SIM µg/L 1 - [0.0526]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 - [0.0526]
Benzo(k)fluoranthene PAH SIM µg/L 10 - [0.0526]
Chrysene PAH SIM µg/L 100 - [0.0526]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 - [0.0526]
Fluoranthene PAH SIM µg/L 1,460 - [0.105]
Fluorene PAH SIM µg/L 1,460 - [5.26]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 - [0.0526]
Naphthalene PAH SIM µg/L 700 - 2.09J
Phenanthrene PAH SIM µg/L 11,000 - 0.561
Pyrene PAH SIM µg/L 1,100 - [0.0526]

Total Metals
Chromium SW6020 µg/L 100 (Total) 32.8 [4]
Lead SW6020 µg/L 15 4.57 1.35 B
Mercury SW7470A µg/L 2 [0.2] 0.068 J
Zinc SW6020 µg/L 11,000 18.7 J 19.2 J

Natural Attenuation Parameters
Nitrate E300.0 mg/L – [0.1] [0.1]
Sulfate E300.0 mg/L – 9.83 13.5
Iron SW6010B mg/L – 4.8 6.01

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels

J Estimated concentration; refer to Appendix C for data qualification information
[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection

1.11 B Analyte concentration biased due to detection in method, trip, or equipment blank
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

WL Approximate depth to water below ground surface

Site 11 - Fuel Storage Tanks
Water Matrix

Cleanup values are based on ADEC groundwater cleanup levels 
listed in 18 ACC 75.345, Table C

GROUNDWATER

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-7c / Page 1 of 1
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5.8 Site 13:  Electrical Power Building 

Twenty-eight soil samples from three areas were collected and analyzed by the laboratory 
for PCBs from Site 13 (see Figure 5-8 and Table 5-8a). 

5.8.1 Site Description 

This site contained the central heating and power generating facilities for the Main 
Operations Complex.  Building 110 contained three transformer banks, diesel generators, and 
underground storage tanks.  The building has been demolished to the concrete floor slab, and the 
tanks and transformers have been removed.  An interim removal action removed 25 tons of PCB-
contaminated soil from the site.  At the time of the Phase IV RI, the concrete floor slab remained 
exposed, and rocky soil had been recently graded around the site (See Photograph 11 in 
Appendix A).  The layout of Site 13 and the former sampling and excavation locations are shown 
in Figure 5-8. 

5.8.2 Data Collection Objectives 

Confirmation sampling indicates that soils adjacent to the building still contain elevated 
levels of PCBs.  Historical sampling results indicate that other areas of PCB contamination may 
exist north of Building 110.  The objective of the Phase IV effort was to gather additional data on 
the depth and extent of PCB soil contamination in three areas, which will help reduce 
uncertainties during the design phase of any future remedial actions.  

5.8.3 Work Plan Variances  

The Work Plan specified that near-surface samples would be collected from 1 foot bgs, 
and co- located subsurface samples would be collected from 3 feet bgs surrounding Transformer 
Pad #13-1.  The Work Plan implied less specific sample depths for the other locations.  Some of 
the surface soil at Site 13 appeared to be recently imported from the talus quarry, and same 
appeared to contain building demolition debris.  In an effort to sample soil that had not been 
recently imported, sample depths were adjusted to compensate for the depth of new or disturbed 
soil on a location-specific basis.   

Soil covered former Transformer Pad #13-2, therefore the location was estimated based 
on measurements from exposed site features and the Work Plan figure.  Four soil samples were 
collected near the estimated 1998 Sample 98NE13SS802 location (see Figure 5-8).  The surveyor 
later found the estimated location of the 1998 sample to be 24 feet from the surveyed 
coordinates.  Analyses of three of the four samples (13SS121, 13SS122, and 13SS123) collected 
at the initial locations were cancelled.  Sample 13SS120 had already been analyzed at the time 
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the error was discovered, and the results are included in Table 5-8b.  Replacement samples 
13SS132, 13SS133, 13SS134, and 13SB135 were collected based on the surveyed location of 
98NE13SS802.  The location coordinates for Samples 13SS132, 13SS133, and 13SS134 were 
calculated using swing-ties from surveyed locations, and Sample 13SB135 was collected beneath 
the surveyed location of Sample 98NE13SS802.  The supply of disposable booties had been 
depleted at the time of resampling, so samplers decontaminated their rubber boots at the edge of 
the study area. 

5.8.4 Field Investigation 

Field sampling was performed at Site 13 between August 27 and September 13, 2004.  
Sample descriptions are summarized in Table 5-8a, and locations are shown on Figure 5-8.   

5.8.4.1 Soil Sampling 

To further characterize the extent of PCB contamination surrounding the former 
Transformer Pad #13-1, ten near-surface soil samples and 5 co- located subsurface soil samples, 
plus three sets of QC/QA replicates, were collected.  West of former transformer pad #13-2, 
surface soil samples were collected from three locations approximately 5 to 7 feet from previous 
sample location 98NE13SS802, and one subsurface soil sample (3 feet bgs) was collected from 
beneath the approximate location of 98NE13SS802.  Five surface soil samples and three co-
located subsurface samples were collected from an area north of Building 110, approximately 10 
to 15 feet from previous Samples 96NW13SS108 and 96NE13SS107.  The soil samples were 
analyzed for PCBs by Method SW 8082. 

5.8.4.2 IDW 

The augers and shovels used to access the samples, and the drillers boots were 
decontaminated with an Alconox solution and potable water rinse before leaving the site.  The 
samplers wore disposable booties and gloves, which were placed in a polyethylene bag along 
with the sampling spoons. 

5.8.4.3 Field Observations 

The southwest corner of the west transformer pad (Pad #13-1) was partially exposed 
among the rocks from the recent fill, allowing measurements to be made to select locations for 
the Transformer Pad #13-1 samples.  Concrete and re-bar debris were encountered when digging 
to collect samples.  The rocky ground was very difficult to dig by hand, so co- located subsurface 
soil samples were collected using the drill rig to bring up soil on the auger flights.  A peat lense 
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was encountered approximately 3 feet bgs at the northeastern-most sample location  (13SB131) 
suggesting that this corner of the site was built on fill. 

5.8.5 Analytical Results 

Fifteen project samples from around Transformer Pad#13-1 were analyzed.  Aroclor 1260 
was reported in samples from 13 of the 15 locations, and eight locations contained more than 1 
mg/kg of the PCB (See Table 5-8b).  The highest measured concentration is 574 mg/kg in 
Sample 13SS109, collected near the northwest corner of the former transformer pad.  The second 
highest concentration is 12.4 mg/kg in Sample 13SS110, collected near the southwest corner of 
the transformer pad.  The co- located sub-surface samples tended to have the lowest PCB 
concentrations. 

The results for samples collected from five locations on the west side of former 
Transformer Pad #13-2 are summarized in Table 5-8b.  Samples 13SS132 and 13SS133 
contained estimated concentrations of 17.1 mg/kg and 14.1 mg/kg Aroclor 1260, respectively.  
These samples consisted of rounded beach gravel and sand similar to the aggregate observed in 
concrete across the complex, suggesting fill imported during the construction of the facility.  
Sample 13SS120, which was collected further west than scoped and analyzed before the 
cancellation request was received, contained 2.51 mg/kg Aroclor 1260, exceeding the 1 mg/kg 
cleanup criterion. 

Eight samples were collected from the area north of Building 110, between Monitoring 
Wells MW 88-5 and MW 88-6.  Only Sample 13SS117 contained greater than 1 mg/kg PCBs 
(See Table 5-8b).  Sample 13SS117 was collected in beach gravel and sand at a depth of 1 foot 
bgs, and contained 15.7 mg/kg Aroclor 1260. 



TABLE 5-8a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 13: ELECTRICAL POWER BUILDING 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-8) (feet) Sample Classification†

Soil Samples

* 13SS105 13SS105-1 8/27/04 Approx. 24 ft. N of Transformer Pad 13-1 (west 1.5 Brown, gravelly, silty SAND; moist
* 13SS106 13SS106-1 8/27/04 Approx. 10 ft. N of Transformer Pad 13-1 1.2 Brown, slightly gravelly, silty SAND; moist; debris in test pit
* 13SS107 13SS107-1 8/27/04 Approx. 5 ft. from SW building corner, S of Pad 13-1 1.2 Brown, slightly gravelly, silty SAND; moist; scattered roots
* 13SS108 13SS108-1 8/27/04 Approx. 18 ft. NW of corner Transformer Pad 13-1 1.3 Brown, slightly gravelly, silty SAND; moist
* 13SS109 13SS109-1 8/27/04 Approx. 7 ft. W of N end Transformer Pad 13-1 1.4 Brown, slightly gravelly, silty SAND; moist; trace glass and tile
* 13SS110 13SS110-1 8/27/04 Approx. 6 ft. W of S end Transformer Pad 13-1 1.2 Brown, slightly gravelly, silty SAND; moist
* 13SS111 13SS111-1 8/27/04 Approx. 9 ft. SSW of  Transformer Pad 13-1 1.1 Brown, silty, gravelly SAND; trace roots; moist 
* 13SS112 13SS112-1 8/27/04 Approx. 18 ft. WNW of corner Transformer Pad 13- 1.1 Brown, silty, gravelly SAND; moist 
* 13SS113 13SS113-1 8/27/04 Approx. 14 ft. W of W-center Transformer Pad 13-1 1.1 Brown, silty, sandy GRAVEL; moist 
* 13SS114 13SS114-1 8/27/04 Approx. 15 ft. SW of SW corner Transformer Pad 13- 1-1.2 Brown, silty, gravelly SAND; trace roots; moist 
* 13SS214 13SS114-1 8/27/04 QC replicate of Sample 13SS114-1 1-1.2 Brown, silty, gravelly SAND; trace roots; moist 
* 13SS314 13SS114-1 8/27/04 QA replicate of Sample 13SS114-1 1-1.2 Brown, silty, gravelly SAND; trace roots; moist 

* 13SS115 13SS115-1 8/27/04 North of Building 110, SE of 96NE13SS107 0.65 Gray-brown, rounded gravelly SAND; moist; dark, oily stain
* 13SS116 13SS116-1 8/27/04 North of Building 110, N of 96NE13SS108 0.95 Brown, slightly silty, sandy GRAVEL; moist; scattered roots
* 13SS117 13SS117-1 8/27/04 North of Building 110, SW of 96NE13SS107 1.15 Gray-brown, rounded gravelly SAND; moist
* 13SS118 13SS118-1 8/27/04 North of Building 110, NW of 96NE13SS108 1 Brown, silty, gravelly SAND; moist 
* 13SS119 13SS119-1 8/27/04 North of Building 110, WSW of 96NE13SS108 1.1 Brown, silty, gravelly SAND; moist 

* 13SS120 13SS120-1 8/29/04 Cancelled - Wrong location W of  98NEC13SS802a 1.2-1.3 Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS121 13SS121-1 8/29/04 Cancelled - Wrong location W of  98NEC13SS802 1-1.3 Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS221 13SS121-1 8/29/04 Cancelled QC replicate of 13SS121 1-1.3 Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS321 13SS121-1 8/29/04 Cancelled QA replicate of 13SS121 1-1.3 Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS122 13SS122-1 8/29/04 Cancelled - Wrong location W of  98NEC13SS802 1.3-1.4 Brown, slightly silty, sandy GRAVEL; moist [Fill]
13SS123 13SS123-1 8/29/04 Cancelled - Wrong location W of  98NEC13SS802 3-3.2 Dark brown, medium SAND and cobbles; moist; with debris

* 13SB124 13SS107-4 9/1/04 Beneath Sample 13SS107 4 Brown, slightly silty, sandy GRAVEL; moist
* 13SB224 13SS107-4 9/1/04 QC replicate of Sample 13SS124 4 Brown, slightly silty, sandy GRAVEL; moist
* 13SB324 13SS107-4 9/1/04 QA replicate of Sample 13SS124 4 Brown, slightly silty, sandy GRAVEL; moist
* 13SB125 13SS110-4 9/1/04 Beneath Sample 13SS110 3.8-4 Brown, slightly silty, sandy GRAVEL; moist
* 13SB126 13SS113-3 9/1/04 Beneath Sample 13SS113 3.5-3.8 Brown, slightly silty, sandy GRAVEL; moist
* 13SB127 13SS112-4 9/1/04 Beneath Sample 13SS112 3.5-3.8 Brown, slightly silty, sandy GRAVEL; moist
* 13SB128 13SS105-4 9/1/04 Beneath Sample 13SS105 3.6-3.9 Brown, slightly silty, sandy GRAVEL; moist
* 13SB228 13SS105-4 9/1/04 QC replicate of Sample13SS128 3.6-3.9 Brown, slightly silty, sandy GRAVEL; moist
* 13SB328 13SS105-4 9/1/04 QA replicate of Sample13SS128 3.6-3.9 Brown, slightly silty, sandy GRAVEL; moist

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-8a / Page 1 of 2



TABLE 5-8a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 13: ELECTRICAL POWER BUILDING 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-8) (feet) Sample Classification†

Sample 
Number**

Soil Samples

* 13SB129 13SS119-4 9/1/04 Beneath Sample 13SS119 3.4-3.6 Gray, sandy GRAVEL; trace silt; moist
* 13SB130 13SS116-3 9/1/04 Beneath Sample 13SS116 3.3-3.5 Brown, slightly silty, sandy GRAVEL; moist
* 13SB131 13SS115-3 9/1/04 Beneath Sample 13SS115 3-3.2 Dark brown, fibrous PEAT; moist - strong weathered diesel odor

* 13SS132 13SS132-1 9/12/04 Approx. 5 ft. N of 98NEC13SS802 location 1-1.1 Gray-brown, rounded gravelly SAND; moist
* 13SS232 13SS132-1 9/12/04 QC replicate of Sample 13SS132 1-1.1 Gray-brown, rounded gravelly SAND; moist
* 13SS332 13SS132-1 9/12/04 QA replicate of Sample 13SS132 1-1.1 Gray-brown, rounded gravelly SAND; moist
* 13SS133 13SS133-1 9/12/04 Approx. 7 ft. NW of 98NEC13SS802 location 1-1.1 Gray-brown, rounded gravelly SAND; moist
* 13SS134 13SS134-1 9/12/04 Approx. 7 ft. SW of 98NEC13SS802 location 1-1.1 Gray-brown, rounded gravelly SAND; moist
* 13SB135 13SB135- 9/13/04 At former 98NEC13SS802 location 2.8-3.1 Brown, gravelly SAND; trace silt; moist - below concrete

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-8b)
** The full sample number is preceded by "04NE", for example 13SS105 is sample 04NE13SS105
† Sample classification applies to the portion of the specified sample interval from which the sample was collected

LOCID Location Identification: "13SS119-4" signifies Site 13, Surface Sample 119 at 4-foot depth (depth is rounded to the nearest foot)
a Sample analyzed by laboratory before cancel request received.  Results included in table 5-8b.
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TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 13: ELECTRICAL POWER BUILDING
SHANNON & WILSON, INC.

Sample Type:

Location ID: 13SS105-1 13SS106-1 13SS107-1 13SS108-1 13SS109-1 13SS110-1 13SS110-4 13SS111-1
Sample ID: 04NE13SS105 04NE13SB128 04NE13SB228 * 04NE13SB328 04NE13SS106 04NE13SS107 04NE13SB124 04NE13SB224 04NE13SB324 04NE13SS108 * 04NE13SS109 04NE13SS110 04NE13SB125 04NE13SS111
Depth (ft): 1.5 3.6-3.9 3.6-3.9 3.6-3.9 1.2 1.2 4.0 4.0 4.0 1.3 1.4 1.2 3.8-4 1.1

Sample Date: 8/27/2004 9/1/2004 9/1/2004 9/1/2004 8/27/2004 8/27/2004 9/1/2004 9/1/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/1/2004 8/27/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate Primary Duplicate Triplicate

Percent Moisture A2540G / E160.3M % - 3.7 7.8 10.2 9.6 6.1 12 10.6 7.6 10.4 8.0 8.8 9.6 5.4 9.5

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1221  (Aroclor 1221) SW8082 mg/kg " [0.0529] [0.0546] [0.0533] [0.050] [0.0533] [0.0572] [0.0546] [0.0554] [0.050] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1232  (Aroclor 1232) SW8082 mg/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1242  (Aroclor 1242) SW8082 mg/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1248  (Aroclor 1248) SW8082 mg/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1254  (Aroclor 1254) SW8082 mg/kg " [0.0529] [0.0546] [0.0533] [0.025] [0.0533] [0.0572] [0.0546] [0.0554] [0.025] [0.0553] [0.0547] [0.0564] [0.0576] [0.0546]
PCB-1260  (Aroclor 1260) SW8082 mg/kg " 1.15 0.575 0.68 0.671 8.57 8.3 5.34 0.411 J 0.330 0.0668 547 12.4 0.0450 J 4.09
PCB-1262 (Aroclor 1262) SW8082 mg/kg " - - - [0.025] - - - - [0.025] - - - - -
PCB-1268 (Aroclor 1268) SW8082 mg/kg " - - - [0.025] - - - - [0.025] - - - - -

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
% percent

mg/kg milligrams per kilogram
Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Site 13 - Electrical Power Building
TRANSFORMER PAD # 13-1 

13SS107-413SS105-4

Soil Matrix

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
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TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 13: ELECTRICAL POWER BUILDING
SHANNON & WILSON, INC.

Sample Type:

Location ID:
Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

Percent Moisture A2540G / E160.3M % -

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh)
PCB-1221  (Aroclor 1221) SW8082 mg/kg "
PCB-1232  (Aroclor 1232) SW8082 mg/kg "
PCB-1242  (Aroclor 1242) SW8082 mg/kg "
PCB-1248  (Aroclor 1248) SW8082 mg/kg "
PCB-1254  (Aroclor 1254) SW8082 mg/kg "
PCB-1260  (Aroclor 1260) SW8082 mg/kg "
PCB-1262 (Aroclor 1262) SW8082 mg/kg "
PCB-1268 (Aroclor 1268) SW8082 mg/kg "

KEY
–
%

mg/kg
Cleanup Levels

ing
inh
J

36
2900

[0.0072]
*

Site 13 - Electrical Power Building
Soil Matrix

13SS112-1 13SS112-4 13SS113-1 13SS113-3 13SS133-1 13SS134-1 13SB135-3 13SS120-1
04NE13SS112 04NE13SB127 04NE13SS113 04NE13SB126 04NE13SS114 04NE13SS214 04NE13SS314 04NE13SS132 04NE13SS232 04NE13SS332 04NE13SS133 04NE13SS134 04NE13SB135 04NE13SS120

1.1 3.5-3.8 1.1 3.5-2.8 1.0-1.2 1.0-1.2 1.0-1.2 1.0-1.1 1.0-1.1 1.0-1.1 1.0-1.1 1.0-1.1 2.8-3.1 1.2-1.3
8/27/2004 9/1/2004 8/27/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/12/2004 9/12/2004 9/12/2004 9/12/2004 9/12/2004 9/13/2004 8/29/2004

Primary Duplicate Triplicate Primary Duplicate Triplicate

6.6 7.5 9.4 11.2 9.8 9.1 10.3 7.3 6.5 8.4 12.2 5.1 5.6 2.9

[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.050] [0.053] [0.0545] [0.050] [0.0572] [0.0535] [0.0519] [0.0555]
[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
[0.0547] [0.0541] [0.0556] [0.0559] [0.0564] [0.0549] [0.025] [0.053] [0.0545] [0.025] [0.0572] [0.0535] [0.0519] [0.0555]
0.761 [0.0541] 0.919 [0.0559] 2.15 2.82 1.56 17.1 J 8.13 J 12.2 J 14.1 J 0.0323 J 0.142 J 2.51

- - - - - - [0.025] - - [0.025] - - - -
- - - - - - [0.025] - - [0.025] - - - -

DESCRIPTIONS
Measurement not recorded or not applicable
percent
milligrams per kilogram (ppm)

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

13SS132-113SS114-1

TRANSFORMER PAD # 13-1 TRANSFORMER PAD # 13-2

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
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TABLE 5-8b - SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 13: ELECTRICAL POWER BUILDING
SHANNON & WILSON, INC.

Sample Type:

Location ID:
Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

Percent Moisture A2540G / E160.3M % -

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh)
PCB-1221  (Aroclor 1221) SW8082 mg/kg "
PCB-1232  (Aroclor 1232) SW8082 mg/kg "
PCB-1242  (Aroclor 1242) SW8082 mg/kg "
PCB-1248  (Aroclor 1248) SW8082 mg/kg "
PCB-1254  (Aroclor 1254) SW8082 mg/kg "
PCB-1260  (Aroclor 1260) SW8082 mg/kg "
PCB-1262 (Aroclor 1262) SW8082 mg/kg "
PCB-1268 (Aroclor 1268) SW8082 mg/kg "

KEY
–
%

mg/kg
Cleanup Levels

ing
inh
J

36
2900

[0.0072]
*

Site 13 - Electrical Power Building
Soil Matrix

13SS115-1 13SS115-3 13SS116-1 13SS116-3 13SS117-1 13SS118-1 13SS119-1 13SS119-4
04NE13SS115 04NE13SB131 04NE13SS116 04NE13SB130 04NE13SS117 04NE13SS118 04NE13SS119 04NE13SB129

0.65 3.0-3.2 0.95 3.3-3.5 1.15 1.0 1.1 3.4-3.6
8/27/2004 9/1/2004 8/27/2004 9/1/2004 8/27/2004 8/27/2004 8/27/2004 9/1/2004

1.8 29.8 11.7 6.0 9.1 8.2 2.0 2.9

[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
[0.0515] [0.0701] [0.0576] [0.0533] [0.0562] [0.0538] [0.0503] [0.0506]
0.363 0.102 0.0937 0.0213 J 15.7 0.156 [0.0503] 0.0738

- - - - - - - -
- - - - - - - -

DESCRIPTIONS
Measurement not recorded or not applicable
percent
milligrams per kilogram (ppm)

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

NORTHERN AREA
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Legend
Near-surface (SS) and/or subsurface (SB) soil sample collected by Shannon & Wilson, Inc. August/September 2004
Surface and/or subsurface soil sample collected, but analysis canceled by Shannon & Wilson, Inc. August/September 2004

'4  Historical PCB sample location, collected by others, concentration less than 1 ppm
$1  Historical PCB sample location, collected by others, concentration between 1 ppm and 10 ppm
"/  Historical PCB sample location, collected by others, concentration between 10 ppm and 100 ppm
#0  Historical PCB sample location, collected by others, concentration greater than 100 ppm
h Boring advanced by Shannon & Wilson, Inc. August/September 2004

# Existing monitoring well installed by others
"S Historical sample location collected by others

Former Buildings and Utilidors
Topographic Contours (Interval: 5 ft)
Former Soil Excavations
Concrete Tranformer Pads

SITE 13 - ELECTRICAL POWER BUILDING

1 inch equals 20 feet
0 20 40 60 8010

FeetNote:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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5.9 Main Operations Complex 

Three new monitoring wells (17MW-1, 18MW-1 and 20MW-1) and two soil borings 
(13B1 and 19B1) were comple ted within the MOC.  Twenty-seven subsurface soil samples from 
the boreholes were field screened and 16 sample locations were selected for laboratory analysis.  
Groundwater samples were collected from three new and eight existing monitoring wells at the 
MOC (see Figure 5-9 and Table 5-9a). 

5.9.1 Site Description 

The MOC was a compact area of barracks, troop services, maintenance shops, and power 
generating facilities in an area covering roughly 900 feet east to west and 700 feet north to south.  
Separately identified sites, including Sites 13, 14, 15, 16, 17, 18, 19, and 20, are within the MOC 
boundaries.  Sites 11, 22, and 27 are at the outside boundary of the MOC, and were integral to its 
operation.  The general layout of the area is depicted on Figure 5-9.  The MOC sits on a broad 
depositional feature that appears to be a moraine, and is north and west of the mouth of a steep 
glacial valley.  When viewed as a whole, the MOC has retained the general topography and 
elevation that existed in 1950 before construction began.  It has a general slope to the northwest, 
with small drainages along the southwestern and northeastern sides.  At an individual site level 
(say 200 feet in extent) a complex history of shallow soil excavation, filling, and grading has 
occurred.  Currently a number of concrete floor slabs, a perimeter road, and over a dozen 
groundwater monitoring wells remain at the site.  Previous phases of the remedial investigation 
have focused on areas at the northern and eastern edges of the MOC. 

5.9.2 Data Collection Objectives 

Soil boring locations were specified to determine the maximum depth of fuel 
contamination above bedrock within, but near the perimeter of, previously identified petroleum 
impacts.  Monitoring well locations were specified to help delineate contaminant extent beyond 
the locations of existing monitoring wells, outside of previously identified impacts.  
Groundwater samples were also collected from the existing monitoring wells installed in 2002 to 
document current conditions and facilitate assessment of changes.  To characterize potential 
contaminants, soil and groundwater samples were selectively analyzed for GRO, DRO, RRO, 
BTEX, PAHs, TOC, and metals.  Natural attenuation parameters were measured in soil and 
water at select locations to support the future feasibility study.  Also in support of the feasibility 
study, soil samples were collected for grainsize analysis. 

5.9.3 Work Plan Variances  

The scope of work was to complete two soil borings to an average depth of 40 feet bgs.  
Eight samples were to be submitted for laboratory analysis.  Boring 13B1 was completed to 41.5 
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feet bgs and did not encounter bedrock, but did extend beyond the apparent depth of fuel 
contamination.  Boring 19B1 was advanced to 29.5 feet bgs, the presence of bedrock was 
unconfirmed, and no analytical samples were recovered beyond 19 feet to confirm the maximum 
extent of fuel contamination.  Only three samples were recovered from Boring 19B1 for 
chemical laboratory analysis.  Boring 19B1 is discussed further in Section 5.9.4.4.  Four sieve 
samples (2 per boring) were to be collected from representative soil types underlying the Main 
Complex.  Only one sieve sample was recovered from these borings due to the predominance of 
rock in the subsurface.  To obtain more samples representative of the MOC subsurface, sieve 
samples were collected where recovery was adequate during the installation of monitoring wells 
20MW1 and 22MW3 (Site 22). 

One bulk soil sample was to be collected “from the overlying gravel fill comprising the 
Main Operations Complex pad” for grain size and moisture content analysis.  A number of soil 
types were found near the surface of the site, and two bulk samples were collected to represent 
prominent material types. 

The Work Plan called for sampling the ten monitoring wells installed in 2001.  Two of 
the monitoring wells were not found, and one was damaged.  No evidence of Monitoring Well 
MW 88-7 was found after hand digging to 1 foot bgs at several locations identified using various 
methods, including surveying.  The crushed monument for MW 88-9 was found in the recently 
graded surface material, but the PVC well casing was not found.  The monument for MW 88-10 
was damaged, and the PVC casing open.  MW 88-10 was repaired and sampled. 

5.9.4 Field Investigation 

Field activities commenced on August 24, 2004 with drilling for Monitoring Well 
18MW1, and were completed on September 13, 2004 with the collection of bulk soil samples 
and measurement of site-wide groundwater elevations. 

5.9.4.1 Soil Sampling 

Soil samples were collected during the advancement of two borings and three monitoring 
wells at the MOC.  Photograph 10 shows the general method for subsurface soil sampling at the 
site, and boring and monitoring well locations are shown in Figure 5-9.  Boring depths ranged 
from 21.5 feet bgs for Monitoring Well 17MW1, to 41.5 feet bgs for Boring 13B1.  Soil 
samplers were driven to recover field screening and potential laboratory samples at 
approximately 5-foot intervals.  The rocky nature of the subsurface required adjusting sample 
intervals to maximize soil recovery.  Three samples were selected for laboratory analysis from 
the boreholes for wells 17MW1, 18MW1, 20MW1, and Boring 19B1.  Four analytical samples 
were selected from Boring 13B1.  Sample 13SB101, collected at 5 feet bgs, and Sample 
19SB103, collected approximately 18 feet bgs, were selected for the additional natural 
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attenuation parameter, BTEX, PAH and TOC analyses.  These locations seemed to represent the 
upper and lower zones of petroleum impacts.  Table 5-9a includes headspace screening results, 
sample descriptions, and collection depths.  Boring Logs are included in Appendix B for each 
location (Figures B-12a through B 16a). 

Bulk Soil Sample 88SS101 was collected from the bedding material placed beneath the 
Site 19 foundation.  The sample was collected by shoveling material from under the concrete 
slab into two 5-gallon poly buckets.  Bulk Soil Sample 88SS102 was collected from adjacent to a 
concrete slab between Site 18 and Site 19, and appeared to represent the natural soil existing 
before installation construction.  Sample 88SS102 was loosened with a pick and shoveled into 
two plastic lined sand bags. 

5.9.4.2 Groundwater Sampling 

New Monitoring Wells 17MW1, 18MW1 and 20MW1 were constructed as shown in 
Figures B-13b, B-14b, and B-16b in Appendix B.  The new wells were developed using a 
submersible purge pump and new polyethylene tubing.  Monitoring Well MW 88-10 was re-
developed using a polyethylene bailer.  Well development, purging, and sampling information is 
included in Table 5-9c, and Photograph 11 shows post-sampling decontamination at MW 88-8.  
Groundwater samples were collected from the three new wells and 2001 Monitoring Wells MW 
88-1 through MW 88-6, MW 88-8, and MW 88-10.  Development and purge water was 
transferred to open-top 55-gallon drums and treated at the MOC.  Groundwater samples from 
wells MW 88-2, MW 88-5, MW 88-8 MW 88-10, 17MW1, and 20MW1 were tested for natural 
attenuation parameters.  Samples from wells MW 88-2, MW 88-6, and MW 88-8 were analyzed 
for PAHs, in addition to GRO, DRO, RRO, BTEX, Cr, Pb, Hg, and Zn, based on spatial 
distribution and the presence of hydrocarbon odors.  Depths to groundwater were measured in 
the sampled MOC wells and the wells at Sites 11, 16, 22, and 26 in a two-hour period, one day 
after the last sample was collected. 

5.9.4.3 IDW 

Investigation derived waste was handled as described in Section 3.7.  Development and 
purge water was placed in drums staged at four locations across the site for later treatment at 
each staging location.  Soil cuttings were used as backfill or spread at each boring location. 

5.9.4.4 Field Observations 

The re-grading of the site in 2003 damaged some existing monitoring wells, including 
those installed in 2002.  The concrete around MW 88-8 had been cracked by heavy equipment, 
and the steel monument was partially lifted out of the concrete.  The PVC casing and expansion 
plug were intact.  The MW 88-8 monument was driven back down, nearly flush with the ground 
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surface.  The PVC casing for MW 88-10 was found under a thin layer of soil with no cap.  The 
expansion cap and crushed steel monument were found a few feet from the casing.  MW 88-10 
was cleaned out and redeveloped using a bailer, and the turbidity decreased with nominal 
purging.  The outside of the bailer was wiped off between immersions to help remove soil from 
the sidewalls of the casing, and 4.5 gallons of water with a diesel odor were purged.  A new steel 
monument was set in concrete over the casing using a leftover bag of concrete mix. 

The soil types and stratigraphy suggested in the scope of work were often misleading.  
The near-surface soil is indeed a complex mix due to the development and demolition of the site.  
However, at greater depths (generally over 5 feet bgs) the material was fairly consistent.  The 
material appears to have been glacially deposited, and contains a large percentage of angular 
boulders and cobbles (rocks).  The majority of the soil encountered was thought to be from 
moraines and melt-out rubble due to the low percentages of silt commonly associated with basal 
till.  The finer gravels and sands encountered between the rocks were typically loose to medium 
dense if no cobbles were being pushed and broken by the split-spoon, suggesting that aggregate 
interlock between the rocks restrict consolidation of the finer soil.  Soil particles larger than 
roughly 2-inches will not fit in a split-spoon sampler, so soil descriptions are typically biased to 
the finer material.  Poorly graded sand (SP) and silty sand (SM) are some of the soil types 
encountered in the spaces between the rocks.  Gravel content could be misleading because it was 
difficult to differentiate between freshly fractured pieces of rock and angular gravel.  Poor soil 
recovery, and fractured cobbles in the split spoon, were the norm. 

Frozen ground was likely at greater depths (in the 20 feet bgs range) in the borings, and 
made sampling and stratigraphic characterization more difficult.  The Boring 19B1 location 
seemed to be particularly rocky.  No soil was recovered below 19 feet bgs.  Drilling was stopped 
at 29.5 feet due to the lack of sample recovery and to avoid carrying the obvious petroleum 
impacts observed at 12 to 19 feet further downward.  Bedrock was suspected, but after more 
experience drilling in the area, the material was likely frozen rocks and sand beyond 21 feet bgs.  
Boring 13B1 is located at a lower elevation than 19B1.  Drill action in 13B1 suggested frozen 
ground around 23 feet, where contaminant levels reduced significantly (based on field 
screening).  Boring 13B1 was extended to 41.5 feet bgs, and basal till (gray/green silt with gravel 
and cobbles) was suspected at 38 feet (no recovery) and observed at 40 feet bgs.  The drillers 
expressed concern about carrying the obvious impacts encountered above 20 feet bgs downward.  
Bentonite chips were used in the backfill to help seal this section of the boring. 

The statement of work noted that the subsurface geology and hydrology do not appear to 
mimic the ground surface.  A groundwater contour map was made, with krieging for 
interpolation, using the September 13th data from all the wells in the area.  The phreatic surface 
of the aquifer above the basal till corresponded well to the general northwestern slope of the land 
surface and the sampler’s general perception of regional flow. 
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5.9.5 Analytical Results 

Soil sample chemical laboratory results are summarized in Table 5-9b, and groundwater 
results are summarized in Table 5-9d.  Field groundwater quality parameters are included on 
Table 5-9c.  Grainsize classification curve B-22 in Appendix B includes samples from Boring 
13B1 and Monitoring Wells 20MW1 and 22MW1.  The grainsize classifications for MOC bulk 
samples are presented graphically on Figure B-23. 

5.9.5.1 Soil 

The subsurface soil samples from 5 to 6.5, 15 to 18, and 18 to 19.5 feet bgs in Boring 
13B1 contained DRO concentrations that exceed the 250 mg/kg Method Two cleanup criterion 
by over an order of magnitude.  The highest DRO concentration is 11,700 mg/kg, measured in 
Sample 13SB101 collected at 5 to 6 feet bgs.  The Boring 13B1 samples from 5 and 15 feet bgs 
also contained estimated GRO concentrations that exceed the ADEC cleanup criterion.  The 
GRO, DRO, and RRO results from Sample 13SB104 (40 to 41.5 feet bgs) were at least an order 
of magnitude less than the cleanup criteria.  Boring 19B1 samples collected from 12 to 13.5 and 
17.5 to 19 feet bgs contained estimated DRO concentrations of 3,590 mg/kg and 3,080 mg/kg, 
respectively.  BTEX was not detected, and metals results were all less than cleanup criterion in 
the MOC borings and wells. 

5.9.5.2 Groundwater 

The concentrations of DRO measured in groundwater from Monitoring Wells MW 88-4, 
MW 88-5, MW 88-6, MW 88-8, and MW 88-10 are greater than the ADEC groundwater cleanup 
criterion.  Samples from Monitoring Wells MW 88-4 and MW 88-5 also contain RRO and 
benzene concentrations that exceed cleanup criteria.  The GRO concentration measured in MW 
88-5 is an estimated value that exceeds the cleanup criterion.  The petroleum-impacted wells are 
grouped along the northern and eastern portions of the site.  Lead concentrations in excess of the 
15 µg/L groundwater cleanup criterion were measured in samples from Monitoring Wells MW 
88-2, MW 88-10, and 20MW1.  The elevated lead concentrations ranged from 37.6 µg/L to 54.6 
µg/L and are significantly higher than the concentrations measured across the rest of the site. 



TABLE 5-9a SAMPLE LOCATIONS AND DESCRIPTIONS - MAIN OPERATIONS COMPLEX 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-9 for borehole and well locations) (feet) (ppm) ^ Sample Classification†

Soil Samples

* 13SB101 13B1-5 8/26/04 Boring 13B1 5-6.5 110
Brown, slightly silty sandy GRAVEL and cobbles; moist - strong 
weathered diesel odor

B13S1 13B1-10 8/26/04 Boring 13B1 10-11.5 50 Dark brown, sl. silty sandy GRAVEL and cobbles; moist - diesel 
* 13SB102 13B1-15 8/26/04 Boring 13B1.  Two split spoons combined 15-18 180 Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel 
* 13SB202 13B1-15 8/26/04 QC replicate of Sample 13SB102 15-18 180 Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel 
* 13SB302 13B1-15 8/26/04 QA replicate of Sample 13SB102 15-18 180 Dark gray, sandy, gravelly SILT and cobbles; moist to wet - diesel 
* 13SB103 13B1-18 8/26/04 Boring 13B1.  Grain size sample 18-19.5 55 Gray, silty, sandy GRAVEL and cobbles; wet - strong diesel odor

B13S5 13B1-25 8/26/04 Boring 13B1 25-26.5 6.0 Brown, gravelly SAND and cobbles; wet - very little odor
B13S6 13B1-32 8/26/04 Boring 13B1 32-33.5 0.2 Olive brown, clean medium SAND and cobbles; wet

* 13SB104 13B1-40 8/26/04 Boring 13B1 - bottom of borehole 40-41.5 0.2 Olive gray/green gravelly, clayey SILT and cobbles; wet [Till]

* 17SB101 17MW1-6 8/29/04 Monitoring Well 17MW1 6-7.5 <0.02 Redish brown, gravelly SAND; with cobbles; moist
* 17SB102 17MW1- 8/29/04 Monitoring Well 17MW1 10-11.5 0.2 Gray, silty, sandy GRAVEL; wet

B17S3 17MW1- 8/29/04 Monitoring Well 17MW1 16-17.5 0.3 Brown sandy GRAVEL; with cobbles; wet
* 17SB103 17MW1- 8/29/04 Monitoring Well 17MW1 20-21.5 0.5 Brown sandy GRAVEL; with cobbles; wet - possibly frozen

* 18SB101 18MW1-5 8/24/04 Monitoring Well 18MW1 5-6.5 <0.02 Light brown, silty, gravelly SAND and cobbles; moist 
B18S2 18MW1- 8/24/04 Monitoring Well 18MW1 10-11.5 1.2  1 inch light brown, silty, GRAVEL; moist, 3 inches crushed rock 

* 18SB102 18MW1- 8/24/04 Monitoring Well 18MW1 15-16.5 0.3 Light brown, silty, gravelly SAND and cobbles; moist 
B18S4 18MW1- 8/24/04 Monitoring Well 18MW1 20-21.5 0.6 Brown, silty GRAVEL and cobbles; wet 

* 18SB103 18MW1- 8/24/04 Monitoring Well 18MW1 25-26.5 0.3 Brown, silty GRAVEL and cobbles; wet - potentially frozen

* 19SB101 19B1-5 8/25/04 Boring 19B1 5-6.5 0.2 Gray, slightly sandy, gravelly SILT; moist
* 19SB102 19B1-12 8/25/04 Boring 19B1 12-13.5 17 Brown, silty, gravelly SAND; moist - moderate weathered diesel odor
* 19SB103 19B1-18 8/25/04 Boring 19B1 17.5-19 24 Brown, silty, sandy GRAVEL; wet - strong weathered diesel odor

B19S4 19B1-21 8/25/04 Boring 19B1 21-21.5 13 Crushed rock
B19S6 19B1-28 8/26/04 Boring 19B1 28-29.5 21 Crushed rock - bedrock or frozen material

* 20SB101 20MW1-3 8/25/04 Monitoring Well 20MW1 3-4.5 <0.02 Brown, slightly silty, sandy angular GRAVEL; with cobbles; moist
B20S2 20MW1-5 8/25/04 Monitoring Well 20MW1 5-6.5 <0.02 Brown, slightly silty, sandy angular GRAVEL; with cobbles; moist

* 20SB102 20MW1- 8/25/04 Monitoring Well 20MW1 10-11.5 <0.02 Brown / rusty, silty gravelly SAND; moist
B20S4 20MW1- 8/25/04 Monitoring Well 20MW1 15-16.5 <0.02 Brown, gravelly, silty SAND; moist

* 20SB103 20MW1- 8/25/04 Monitoring Well 20MW1 20-21.5 <0.02 Brown, silty, gravelly SAND and cobbles; moist
B20S6 20MW1- 8/25/04 Monitoring Well 20MW1 25-26.5 <0.02 Gray, silty SAND and cobbles; wet - potentially frozen

88SS101 88SS101-1 9/13/04 Beneath Site 19 building  concrete slab 0.6-1 - Brown, gravelly SAND and angular cobbles; moist
88SS102 88SS102-1 9/13/04 Near center of MOC, adjacent to concrete slab 0.6-1.2 - Redish brown, silty, gravelly SAND; moist

Sample 
Number**
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TABLE 5-9a SAMPLE LOCATIONS AND DESCRIPTIONS - MAIN OPERATIONS COMPLEX 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-9 for borehole and well locations) (feet) (ppm) ^ Sample Classification†

Sample 
Number**

Groundwater Samples

* 17GW104 17MW1 9/9/04 Monitoring Well 17MW1 WL 10 - Groundwater - slight turbidity
* 18GW104 18MW1 9/10/04 Monitoring Well 18MW1 WL 19 - Groundwater - clear
* 20GW104 20MW1 9/11/04 Monitoring Well 20MW1 WL 23 - Groundwater - slightly turbid clearing from rusty color
* 88GW101 MW 88-1 9/6/04 Monitoring Well MW88-1 (installed in 2001) WL 16 - Groundwater - clear
* 88GW102 MW 88-2 9/7/04 Monitoring Well MW88-2 (installed in 2001) WL 8 - Groundwater - slight turbidity and hydrocarbon odor
* 88GW103 MW 88-3 9/7/04 Monitoring Well MW88-3 (installed in 2001) WL 12 - Groundwater - clear
* 88GW104 MW 88-4 9/8/04 Monitoring Well MW88-4 (installed in 2001) WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW204 MW 88-4 9/8/04 QC replicate of Sample 88GW104 WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW304 MW 88-4 9/8/04 QA replicate of Sample 88GW104 WL 8 - Groundwater - weathered diesel odor, yellowish tint
* 88GW105 MW 88-5 9/8/04 Monitoring Well MW88-5 (installed in 2001) WL 7.5 - Groundwater - slight sheen initially, weathered diesel odor, yellowish
* 88GW106 MW 88-6 9/8/04 Monitoring Well MW88-6 (installed in 2001) WL 8.5 - Groundwater - slightly turbid (gray), weathered diesel odor
* 88GW107 MW 88-8 9/9/04 Monitoring Well MW88-8 (installed in 2001) WL - Groundwater - clear, slight hydrocarbon odor
* 88GW108 MW 88- 9/11/04 Monitoring Well MW88-10 (installed in 2001) WL 20 - Groundwater - moderate weathered diesel odor, clear (from brown)

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-9b and 5-9d)
** The full sample number is preceded by "04NE", for example 13SB101 is sample 04NE13SB101
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
WL Approximate water level in feet below ground surface at time of sampling

LOCID Location Identification: "17MW1" signifies Monitoring Well 17MW1;  "13B1-5" signifies Site 13, Boring 1 at 5-foot depth (depth is 
rounded
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TABLE 5-9b - SUMMARY OF SOIL ANALYTICAL RESULTS - MAIN OPERATIONS COMPLEX
SHANNON & WILSON, INC.

Sample Type:
Location ID: 13B1-5 13B1-18 13B1-40 19B1-5 19B1-12 19B1-18
Sample ID: 04NE13SB101 04NE13SB102 04NE13SB202 04NE13SB302 04NE13SB103 04NE13SB104 04NE19SB101 04NE19SB102 04NE19SB103
Depth (ft): 5-6.5 15-18 15-18 15-18 18-19.5 40-41.5 5-6.5 12-13.5 17.5-19

Sample Date: 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/26/2004 8/25/2004 8/25/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm - 110 180 180 180 55 0.2 0.2 17 24

Percent Moisture A2540G / E160.3M % - 10.0 7.6 11.6 13.7 10.5 11.5 9.1 5.9 9.9

Gasoline Range Organics (GRO) AK101 mg/kg 300 513 J 348 J 365 J 276 J 177 J [2.17] B [1.39] B 91.6 J 4.90 J
Diesel Range Organics (DRO) AK102 mg/kg 250 11,700 J 5,290 J 7,500 J 6,780 1,130 J 15.8 J 4.68 J 3,590 J 3,080 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 328 J 320 J 305 J 255 J 181 J 67.8 J 23.8 J 489 J 109 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [12.2] - - - - - - - [7.97]
Ethylbenzene SW8260B µg/kg 5,500 [23.5] - - - - - - - [15.3]
Toluene SW8260B µg/kg 5,400 [47] - - - - - - - [30.7]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [47] - - - - - - - [30.7]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [23.5] - - - - - - - [15.3]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [5630] - - - - - - - [557]
Acenaphthylene PAH SIM µg/kg - [5630] - - - - - - - [557]
Anthracene PAH SIM µg/kg 4,300,000 [5.63] - - - - - - - [5.57]
Benzo(a)anthracene PAH SIM µg/kg 6,000 [5.63] - - - - - - - [5.57]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [5.63] - - - - - - - [5.57]
Benzo(b)fluoranthene PAH SIM µg/kg 20,000 [5.63] - - - - - - - [5.57]
Benzo(g,h,i)perylene PAH SIM µg/kg - [5.63] - - - - - - - [5.57]
Benzo(k)fluoranthene PAH SIM µg/kg - [5.63] - - - - - - - [5.57]
Chrysene PAH SIM µg/kg 620,000 4.88 J - - - - - - - [5.57]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [5.63] - - - - - - - [5.57]
Fluoranthene PAH SIM µg/kg 2,100,000 [5.63] - - - - - - - [5.57]
Fluorene PAH SIM µg/kg 270,000 [5630] - - - - - - - [557]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [5.63] - - - - - - - [5.57]
Naphthalene PAH SIM µg/kg 21,000 [5630] - - - - - - - [557]
Phenanthrene PAH SIM µg/kg - [5.63] - - - - - - - [5.57]
Pyrene PAH SIM µg/kg 1,500,000 10.9 - - - - - - - [5.57]

Total Metals
Chromium SW6020 mg/kg 26 (total Cr) 12.3 - - - - - - - 4.14 J
Lead SW6020 mg/kg 400 (ing/inh) 16.6 - - - - - - - 38.9 J
Mercury SW7471A mg/kg 1.4 0.0156 J - - - - - - - [0.0437]
Zinc SW6020 mg/kg 9,100 41.8 J - - - - - - - 64.5 J

Total Organic Carbon  (TOC) SGS SOP mg/kg - 29,400 - - - - - - - 2490

Natural Attenuation Parameters
Nitrate E300.0 mg/kg - [1.04] - - - - - - - [1.04]
Ammonia SM4500 mg/kg - [54.7] - - - - - - - [8.84]
Total Kjeldal Nitrogen (TKN) SM4500 mg/kg - 665 - - - - - - - 62.3
Orthophosphate ASA 24-5 mg/kg - 28.2 - - - - - - - 19.4
Potassium SW6020 mg/kg - 869 - - - - - - - 1,080

Heterotrophic Plate Count SM9215B MPN/g - 880,000 - - - - - - - 6,000
Oil Degrading Bacteria Sheen Screen MPN/g - 370 - - - - - - - 260

KEY DESCRIPTION
- Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

MPN/g Most probable number per gram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

BOREHOLE 19B1

Main Operations Complex
BOREHOLE 13B1

13B1-15

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Soil Matrix
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TABLE 5-9b - SUMMARY OF SOIL ANALYTICAL RESULTS - MAIN OPERATIONS COMPLEX
SHANNON & WILSON, INC.

Sample Type:
Location ID: 17MW1-6 17MW1-10 17MW1-20 18MW1-5 18MW1-15 18MW1-25 20MW1-3 20MW1-10 20MW1-20
Sample ID: 04NE17SB101 04NE17SB102 04NE17SB103 04NE18SB101 04NE18SB102 04NE18SB103 04NE20SB101 04NE20SB102 * 04NE20SB103
Depth (ft): 6-7.5 10-11.5 20-21.5 5-6.5 15-16.5 25-26.5 3-4.5 10-11.5 20-21.5

Sample Date: 8/29/2004 8/29/2004 8/29/2004 8/24/2004 8/24/2004 8/24/2004 8/25/2004 8/25/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm - <0.2 0.2 0.5 <0.2 0.3 0.3 <0.2 <0.2 <0.2

Percent Moisture A2540G / E160.3M % - 9.5 19.8 19.9 3.7 3.8 8.1 6.4 10.6 7.5

Gasoline Range Organics (GRO) AK101 mg/kg 300 11.5 [1.69] B [2.17] B [1.76] B [1.72] B [2.94] B [2.03] B [1.76] B [1.50] B
Diesel Range Organics (DRO) AK102 mg/kg 250 17.9 J 28.4 J 7.00 J 14.8 J 9.23 J 8.91 J 7.83 J 14.8 J 7.87 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 142 J 185 J 20.1 J 59.7 J 34.3 J 30.3 J 30.0 J 29.9 J 20.9 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [11.9] [8.78] [11.3] [9.16] [8.93] [15.3] [10.6] [9.15] [7.82]
Ethylbenzene SW8260B µg/kg 5,500 [23] [16.9] [21.7] [17.6] [17.2] [29.4] [20.3] [17.6] [15]
Toluene SW8260B µg/kg 5,400 [45.9] [33.8] [43.4] [35.2] [34.3] [58.8] [40.6] [35.2] [30.1]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [45.9] [33.8] [43.4] [35.2] [34.3] [58.8] [40.6] [35.2] [30.1]
Xylene, Isomers m & p SW8260B µg/kg 78,000 (total Xylenes) [23] [16.9] [21.7] [17.6] [17.2] [29.4] [20.3] [17.6] [15]

Total Metals
Chromium SW6020 mg/kg 26 (total Cr) 7.67 12.4 2.11 7.37 J 5.58 J 7.9 J 10.6 8.82 6.66 J
Lead SW6020 mg/kg 400 (ing/inh) 20.9 20.6 7.21 12.1 J 11.8 J 31.9 J 17.6 19.2 14.6 J
Mercury SW7471A mg/kg 1.4 [0.0441] [0.0496] [0.0498] [0.0410] [0.04110] [0.0431] [0.0423] [0.0447] [0.0430]
Zinc SW6020 mg/kg 9,100 37.2 50.4 22.4 28.2 J 30.9 J 93.6 J 37.0 42.9 34.4 J

Total Organic Carbon  (TOC) SGS SOP mg/kg - 3,870 6,690 [618] 1,180 712 [543] 2,160 1,370 603

KEY DESCRIPTION
- Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup level
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Soil Matrix
Main Operations Complex

BOREHOLE 20MW1BOREHOLE 18MW1

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

BOREHOLE 17MW1
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TABLE 5-9c  GROUNDWATER SAMPLING LOG
MAIN OPERATIONS COMPLEX

SHANNON & WILSON, INC.

MONITORING WELL INSTALLATION DATA

WELL ID 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-4 MW 88-5 MW 88-6 MW 88-8 MW 88-10
DATE WELL INSTALLED 8/29/04 8/24/04 8/25/04 2001 2001 2001 2001 2001 2001 2001 2001
GROUND SURFACE ELEVATION (ft) 71.5 83.3 89.4 82.2 (est.) 70.4 77.8 (est.) 68.55 (est.) 68.2 (est.) 69.2 (est.) 73.6 (est.)
WELL MP ELEVATION (ft) 71.20 83.09 89.06 81.91 70.88 77.32 68.24 67.83 68.83 73.39 86.53
TOP OF SCREENED SECTION, BELOW MP (ft) 7.3 16.00 19.2 - - - - - - - -
TOTAL DEPTH OF WELL BELOW MP (ft) 17.1 25.80 28.98 24.16 19.45 19.6 16.1 14.9 15.18 18.61 25.55
DIAMETER OF WELL CASING (inches) 2 2 2 2 2 2 2 2 2 2 2

DEVELOPMENT DATA

DATE OF DEVELOPMENT 9/7/04 9/9/04 9/10/04 - - - - - - - 9/10/2004
TIME DEVELOPMENT INITIATED 15:42 18:30 13:50 - - - - - - - 14:20
TIME DEVELOPMENT COMPLETED 15:55 19:30 14:35 - - - - - - - 15:30
DEPTH TO WATER BELOW  MP (ft) 9.59 18.54 22.48 - - - - - - - 20.30
WATER COLUMN IN WELL (ft) 7.51 7.26 6.50 - - - - - - - 5.20
GALLONS PER FOOT 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
GALLONS IN WELL 1.20 1.16 1.04 - - - - - - - 0.83
DEVELOPMENT METHOD GeoSquirt GeoSquirt GeoSquirt - - - - - - - Bailer
VOLUME WATER REMOVED (gallons) 18 30.0 48.0 - - - - - - - 4.0

PURGING & SAMPLING DATA

LOCID 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-4 MW 88-5 MW 88-6 MW 88-8 MW 88-10
SAMPLE ID 04NE17GW104 04NE18GW104 04NE20GW104 04NE88GW101 04NE88GW102 04NE88GW103 04NE88GW104 04NE88GW105 04NE88GW106 04NE88GW107 04NE88GW108
DATE 9/9/04 9/10/04 9/11/04 9/6/04 9/7/04 9/7/04 9/8/04 9/8/04 9/8/04 9/9/04 9/11/04
TIME PURGING INITIATED 16:20 18:15 10:42 17:15 11:59 13:43 11:01 12:44 17:38 13:16 12:20
TIME SAMPLE INITIATED 17:00 18:35 11:05 18:30 12:30 16:15 11:25 13:25 18:35 13:30 13:00
DEPTH TO WATER BELOW  MP (ft) 9.63 19.68 22.58 15.87 7.61 11.46 7.62 7.28 8.05 12.01 20.36
WATER COLUMN IN WELL (ft) 7.47 6.12 6.40 8.29 11.84 8.14 8.48 7.62 7.13 6.60 5.19
GALLONS IN WELL 1.20 0.98 1.02 1.33 1.89 1.30 1.36 1.22 1.14 1.06 0.83
PURGING METHOD Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 4.0 4.0 5.0 5.5 5.5 1.5 5.0 4.0 6.0 3.0 3.0

WATER QUALITY DATA - YSI 556

DATE MEASURED 9/9/04 9/10/04 9/11/04 9/6/04 9/7/04 9/7/04 9/8/04 9/8/04 9/8/04 9/9/04 9/11/04
TIME MEASURED 17:07 18:31 11:04 17:35 12:37 16:16 11:30 13:20 18:35 13:42 12:56

TEMPERATURE (oC) 5.1 5.3 5.3 5.4 5.0 7.2 5.5 5.0 5.8 7.4 5.9
SPECIFIC CONDUCTANCE (mS/cm) 0.08 0.09 0.19 0.15/0.07 0.16 0.16 0.37 0.39 0.46 0.32 0.11
DISSOLVED OXYGEN (mg/L) 10.7* 14.6* 12.9* 3.4 0.6 1.3 0.2 1.2 0.2 0.8 2.9
pH (Standard Units) 5.4 6.0 6.0 5.8 6.0 6.2 6.4 6.1 6.6 6.4 6.0
OXYGEN REDUCTION POTENTIAL (mV) 238 218 218 202 83 80 -60 -28 -50 -51 126
TURBIDITY (NTUs) - Oakton 43.5 24.6 84.8 5.3 - 4.9 93 13.2 13.2 289 105 24.3 69.8
ALKALINITY (mg/L) - Hach phenolpthalein titration 5 - 15 15 40 - - 125 - 90 30
FERROUS IRON (mg/L) - Hach colorimeter 0.11 - 0.18 - 1.34 - - 1.79 - 3.3 0.48

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 16:05 14:25 14:30 14:50 15:20 15:00 15:28 15:37 15:43 15:50 14:40
DEPTH TO WATER BELOW MP (ft) 9.81 19.85 22.76 16.28 7.81 11.82 7.71 7.49 8.25 12.21 20.55
WATER LEVEL ELEVATION (ft) 61.39 63.24 66.30 65.63 63.07 65.50 60.53 60.34 60.58 61.18 65.98

 * unusually high DO readings may be due to instrument malfunction

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter
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TABLE 5-9d SUMMARY OF WATER ANALYTICAL RESULTS - MAIN OPERATIONS COMPLEX
SHANNON & WILSON, INC.

Sample Type:
Location ID: 17MW1 18MW1 20MW1 MW 88-1 MW 88-2 MW 88-3 MW 88-5 MW 88-6 MW 88-8 MW 88-10
Sample ID: 04NE17GW104 04NE18GW104 04NE20GW104 04NE88GW101 04NE88GW102 04NE88GW103 04NE88GW104 * 04NE88GW204 04NE88GW304 04NE88GW105 04NE88GW106 04NE88GW107 04NE88GW108

Cooler Number: 27 25 26 24 24 24 25 25 29 25 32, 35 27 26
Depth (ft): 10 19 23 16 8 12 8 8 8 7.5 8.5 12.3 20

Sample Date: 9/9/2004 9/10/2004 9/11/2004 9/6/2004 9/7/2004 9/7/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Gasoline Range Organics (GRO) AK101 mg/L 1.3 [0.090] 0.0191 J 0.0194 J 0.0141 J 0.0492 J 0.104 0.917 1.09 J 1.25 1.5 J 1.02 0.415 0.0357 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 [0.337] B [0.341] B [0.333] B [0.345] B 0.421 B 0.768 B 3.82 J 3.49 3.89 11.3 4.56 J 3.37 1.38
Residual Range Organics (RRO) AK103 mg/L 1.1 [0.562] B [0.568] B [0.556] B 0.168 J [0.543] B [0.549] B 1.46 B 1.11 B [0.750] B 2.28 B 0.651 B 0.816 B [0.549] B

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.4] [0.4] 0.26 J [0.4] 27.6 33.7 30.0 29.7 1.18 [0.4] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] 1.65 5.65 87.8 87.4 98.0 40.5 47 12.7 [1]
Toluene SW8260B µg/L 1000 [1] [1] [1] [1] [1] [1] 5.78 9.41 10.5 82.2 [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] 25.4 45.8 49.9 111 1.03 0.45 J [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] 0.69 J 4.83 72.8 94 98 142 35.2 11.6 [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 – – – – [0.0549] – – – – – 0.948 1.65 –
Acenaphthylene PAH SIM µg/L 2,200 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Anthracene PAH SIM µg/L 11,000 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Benzo(a)anthracene PAH SIM µg/L 1 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Benzo(a)pyrene PAH SIM µg/L 0.2 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Benzo(b)fluoranthene PAH SIM µg/L 1 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Benzo(k)fluoranthene PAH SIM µg/L 10 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Chrysene PAH SIM µg/L 100 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Fluoranthene PAH SIM µg/L 1,460 – – – – [0.11] – – – – – [0.105] [0.108] –
Fluorene PAH SIM µg/L 1,460 – – – – [0.0549] – – – – – 1.62 3.01 –
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 – – – – [0.0549] – – – – – [0.0526] [0.0538] –
Naphthalene PAH SIM µg/L 700 – – – – [0.0549] B – – – – – 112 137 –
Phenanthrene PAH SIM µg/L 11,000 – – – – [0.11] – – – – – 0.27 0.484 –
Pyrene PAH SIM µg/L 1,100 – – – – [0.0549] – – – – – [0.0526] [0.0538] –

Total Metals
Chromium SW6020 µg/L 100 (Total) 1.49J 1.39J 39.7 [4] 62.4 [4] 3.97 J 2.28 J 4.4 4.58 10.7 [4] 25
Lead SW6020 µg/L 15 7.08 1.21 B 51.7 [1.00] B 54.6 [1.00] B 5.02 4.09 B 4.23 B 12 8.87 4.07 B 37.6
Mercury SW7470A µg/L 2 [0.200]B 0.084 J [0.200] B [0.2] [0.2] [0.2] [0.200] B 0.08 J [0.2] 0.076 J [0.200] B [0.200] B 0.1 J
Zinc SW6020 µg/L 11,000 35 [25] 109 [25] 128 [25] 47.4 22.8 J 36 9.64 J 24.3 J [25] 94.5

Natural Attenuation Parameters
Nitrate E300.0 mg/L – – [0.1] – – – – –
Nitrogen, Nitrate-Nitrite E300.0 mg/L – 0.272 – 0.855 – – – – – [0.1] – [0.1] [0.1]
Sulfate E300.0 mg/L – 14.1 – 14.3 – 8.12 – – – – 2.82 – 0.323 9.74
Iron SW6010B mg/L – 3.01 – 31.7 – 69.4 – – – – 48 – 50.6 14.2

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
1.11 B Analyte concentration biased due to detection in method, trip, or equipment blank

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup level

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

WL Approximate depth to water below ground surface

MW 88-4

Main Operations Complex
Water Matrix

GROUNDWATER 
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Note:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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5.10 Site 14:  Emergency Power/Operations Building 

Two surface soil (14SS101 and 14SS102) and two subsurface soil (14SB103 and 
14SB104) samples were collected for PCB analysis adjacent to the former Building 98 (see 
Figure 5-10 and Table 5-10a). 

5.10.1 Site Description 

Site 14 is located on the western edge of the Main Operations Complex, and contained 
electronic communication equipment and an emergency power generating facility.  A 
transformer bank was located in the southwest portion of the former Building 98.  The layout of 
the site is shown on Figure 5-10.  The concrete floor slab of the building remains on a bench that 
slopes away steeply to the north and west.  The eastern approach to the building has been 
regraded recently. 

5.10.2 Data Collection Objectives 

Previous investigations detected PCBs adjacent to the building at concentrations up to 19 
mg/kg.  Additional samples were collected to help resolve whether or not the contamination 
extends to the south beyond the previous sampling effort. 

5.10.3 Field Investigation 

Two surface soil samples and two co- located subsurface soil samples were collected 
approximately 10 feet southeast and 10 feet southwest of previous sample location 
01NE14SS102.  The sample locations were along an embankment of recently placed rocky fill, 
visible in Photograph 12 of Appendix A.  The shallow samples were collected in older fill 
beneath the recent fill.  The deeper samples were collected just below the apparent contact 
between older fill and native soil. The sample depths were achieved using hand tools, and the 
samples were analyzed for PCBs.  Sample descriptions are included in Table 5-10a and sample 
locations are shown on Figure 5-10. 

5.10.4 Analytical Results 

Table 5-10B summarizes the results of PCB analysis.  The PCB Aroclor 1260 was the 
only congener detected, and none of the results exceed the 1 mg/kg surface soil criterion. 



TABLE 5-10a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 14: EMERGENCY POWER/OPERATIONS BUILDING 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-10) (feet) Sample Classification†

Soil Samples

* 14SS101 14SS101-1 8/30/04
East sample South of 2001 sampling grid, Building 
98

1.4-1.6
Dark brown, slightly silty, sandy GRAVEL and cobbles; moist; 
trace organics - under recent fill, just beneath old vegetation layer

* 14SS102 14SS102-1 8/30/04
West sample South of 2001 sampling grid, Building 
98

1.6
Dark brown, slightly silty, sandy GRAVEL and cobbles; moist; 
trace organics - under recent fill, just beneath old vegetation layer

* 14SB103 14SS102-2 8/30/04 West sample South of 2001 sampling grid, Building 2-2.2 Dark brown, slightly silty, sandy GRAVEL; moist
* 14SB104 14SS101-2 8/30/04 East sample South of 2001 sampling grid, Building 2-2.2 Brownish gray, sandy SILT and cobbles; moist
* 14SB204 14SS101-2 8/30/04 QC replicate of Sample 14SS104 2-2.2 Brownish gray, sandy SILT and cobbles; moist
* 14SB304 14SS101-2 8/30/04 QA replicate of Sample 14SS104 2-2.2 Brownish gray, sandy SILT and cobbles; moist

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-10b)
** The full sample number is preceded by "04NE", for example 14SS101 is sample 04NE14SS101
† Sample classification applies to the portion of the specified sample interval from which the sample was collected

LOCID Location Identification: "14SS101-1" signifies Site 14, Surface Sample 101 at 1-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-10a / Page 1 of 1



TABLE 5-10b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 14: EMERGENCY POWER/OPERATIONS BUILDING
SHANNON & WILSON, INC.

Sample Type: SUBSURFACE SOIL SAMPLES
Location ID: 14SS101-1 14SS102-1 14SS102-2
Sample ID: 04NE14SS101 04NE14SB104 04NE14SB204 04NE14SB304 04NE14SS102 04NE14SB103
Depth (ft): 1.4-1.6 2.0-2.2 2.0-2.2 2.0-2.2 1.6 2.0-2.2

Sample Date: 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004 8/30/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Percent Moisture A2540G / E160.3M % – 14.0 16.3 17.0 16.2 10.8 11.8

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1221  (Aroclor 1221) SW8082 mg/kg " [0.0571] [0.0586] [0.0608] [0.050] [0.0554] [0.0562]
PCB-1232  (Aroclor 1232) SW8082 mg/kg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1242  (Aroclor 1242) SW8082 mg/kg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1248  (Aroclor 1248) SW8082 mg/kg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1254  (Aroclor 1254) SW8082 mg/kg " [0.0571] [0.0586] [0.0608] [0.025] [0.0554] [0.0562]
PCB-1260  (Aroclor 1260) SW8082 mg/kg " 0.248 0.0537 J [0.0608] 0.0114 J 0.244 0.129

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
% percent

mg/kg milligrams per kilogram
Cleanup Level

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

0.248 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

Site 14 - Emergency 
Power/Operations Building

Soil Matrix

14SS101-2

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables 
B1 and B2 for the "Under 40 inches" precipitation zone.
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Note:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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5.11 Site 16:  Paint and Dope Storage Building 

Groundwater samples from three existing monitoring wells were to be collected and 
analyzed at Site 16.  No samples were collected however, due to insufficient water in these wells. 

5.11.1 Site Description 

Site 16 is located along the north edge of the Main Operations Complex, as shown on 
Figure 5-9.  A building, fuel storage tank, miscellaneous debris, and contaminated soil were 
removed from the site during prior interim removal actions.  Three monitoring wells with above 
ground monuments were present in an area capped with mixed soil types and sparse vegetation 
in 2004. 

5.11.2 Data Collection Objectives 

The Site 16 monitoring wells (MW 16-1, MW 16-2, and MW 16-3) are located in a 
general down-gradient direction from former Monitoring Well MW 88-7, which showed elevated 
levels of diesel in 2002.  To characterize groundwater conditions, the three existing Site 16 
monitoring wells were to be sampled and analyzed for DRO, RRO, GRO, BTEX, chromium, 
lead, zinc, and mercury.  An assessment of the biogenic influence on DRO and RRO results was 
to be performed, and one sample was to be analyzed for PAHs and natural attenuation indicators. 

5.11.3 Work Plan Variances 

The three existing monitoring wells at Site 16 were observed to contain between 0.8 and 
1.1 feet of water on September 9, and slightly less on September 12, 2004.  The  volume of water 
in the wells was found to be approximately the same as the volume of the tubing available to 
pump the wells.  Bailing resulted in little recovery and turbid water.  The insufficient water 
column precluded collecting samples that would be representative of the groundwater formation.  
The USACE Project Manager was consulted and a decision was made to not sample the wells. 
Groundwater levels were observed to drop across NE Cape during our field effort. 

5.11.4 Field Activities 

No petroleum odors or sheens were noted in the minimal volume of water recovered from 
the Site 16 wells.  Water levels were measured in the Site 16 monitoring wells on September 13, 
2004, along with the other wells in the MOC area.  Table 5.11a summarizes the groundwater 
elevation data. 



TABLE 5-11a  GROUNDWATER SAMPLING LOG
SITE 16: PAINT AND DOPE STORAGE BUILDING

SHANNON & WILSON, INC.

MONITORING WELL INSTALLATION DATA

WELL ID MW 16-1 MW 16-2 MW 16-3
DATE WELL INSTALLED unknown unknown unknown
GROUND SURFACE ELEVATION (ft) - - -
WELL MP ELEVATION (ft) 75.11 74.87 75.28
TOP OF SCREENED SECTION, BELOW MP (ft) - - -
TOTAL DEPTH OF WELL BELOW MP (ft) 16.7 16.65 16.61
DIAMETER OF WELL CASING (inches) 2 2 2

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/2004 9/13/2004 9/13/2004
TIME WATER LEVEL MEASURED 15:55 15:58 16:01
WATER LEVEL ELEVATION (ft) 59.23 59.24 59.31
DEPTH TO WATER BELOW MP (ft) 15.88 15.63 15.97
WATER COLUMN IN WELL (ft) 0.82 1.02 0.64
GALLONS PER FOOT 0.16 0.16 0.16
GALLONS IN WELL 0.13 0.16 0.10

KEY DESCRIPTION

- Not developed or not measured
ft Feet

MP Measuring Point is Top of Well Casing

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island , Alaska Table 5-11a / Page 1 of  1
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5.12 Site 22: Water Storage Building 

Three soil borings (22B1, 22MW2, and 22MW3) were advanced at Site 22 and 
groundwater monitoring wells were installed in two of the borings.  Thirteen project soil samples 
were collected from the borings, and groundwater was sampled from each of the new wells. 

5.12.1 Site Description 

This site is located on the southeastern edge of the Main Operations Complex, and sits 
higher on the same broad depositional feature as the MOC.  The pumphouse, potable water 
wells, storage building and tanks were removed under previous interim removal actions.  The 
former locations of these features are depicted in Figure 5-12.  The area has been re-graded in the 
same manner as the MOC, and Figure 5-13 shows the position of Site 22 relative to the MOC. 

5.12.2 Data Collection Objectives 

A groundwater sample collected before decommissioning Potable Well PW-2 at the 
pumphouse contained 2.8mg/L RRO.  To assess possible petroleum impacts to the ground water 
in the vicinity of PW-2, installation and sampling of a groundwater monitoring well was 
specified.  A second groundwater monitoring well was specified in the vicinity of former potable 
water well PW-1 to assess the water quality in the fractured bedrock aquifer.  One soil boring 
was planned to verify the depth of contamination adjacent to the former UST next to the 
pumphouse. 

Soil samples were collected from each of the three borings for field screening and 
potential laboratory analysis.  Five soil samples were to be selected from each boring for DRO, 
RRO, and GRO analysis.  One of the analytical samples from each monitoring well boring was 
to be selected for PAHs, BTEX, and TOC testing.  The five samples from the former UST soil 
boring were to also be analyzed for BTEX, and two samples were to be selected for PAH and 
TOC analyses. 

Groundwater samples from both of the monitoring wells were analyzed for DRO, RRO, 
GRO, and natural attenuation parameters.  The groundwater DRO and RRO results were 
assessed for biogenic versus petroleum derived compounds. 

5.12.3 Work Plan Variances 

Conditions found in the field led to alterations in the planned sampling activities.  
Subsurface rocks impacted the sampling intervals for borings at Site 22.  Soil sample intervals in 
each boring were selected based on drill action in order to get adequate sample recovery, and 
varied from the specified 5-foot interval. 
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Partially buried concrete and rebar was encountered at the proposed location for Well 
22MW2, and the boring was moved a few feet eastward.  This boring was then stopped at 26.5 
feet bgs due to difficult subsurface conditions.  No water entered the boring in the time required 
to drill the next boring, and the boring was backfilled.  Only three of the five soil samples 
specified in the WP were collected due to poor recovery.  This location was renamed Boring 
22B1, as shown on Figure 5-12. 

Drilling moved to the original proposed location of Boring 22B1, roughly 25 feet away.  
After shifting the location a few feet due to concrete rubble, drilling and sample recovery was 
significantly better at this location.  Water was encountered at 22 and 28 feet bgs, and the boring 
was extended to 38 feet bgs.  A monitoring well was installed at this location and the location 
was named 22MW2 (see Figure 5-12). 

The proposed location for Monitoring Well 22MW3, near PW-1 is now in the perimeter 
loop road, which was found to be relocated to loop around the south side of Site 22.  Well 
22MW3 was placed to the north-northeast of the proposed location, closer to PW-1.  One soil 
sample was collected from 22MW3 for grainsize analysis to compensate for the deficit of 
grainsize samples from material representing the aquifer beneath the MOC.  This grainsize 
sample is recorded on Table 5-9b (See Section 5.9.3). 

5.12.4 Field Investigation 

Field activities occurred at Site 22 between August 27 to September 11, 2004.  A 
summary of samples collected, including sample locations and classifications, is presented in 
Table 5-12a.  Boring and Monitoring Well Completion logs are provided in Appendix B. 

5.12.4.1 Boring 22B1 

Three samples were recovered from Boring 22B1.  Samples 22SB106 and 22SB107 were 
collected from 6 and 13 feet bgs, respectively.  The split spoon for Sample 22SB108 was driven 
from 17 to 18 feet where it met refusal, but an adequate amount of soil was recovered for an 
analytical sample.  The drill cuttings appeared to consist of only freshly fractured rock chips 
from 18 to 25 feet bgs, and drill action suggested rock.  A split spoon was driven at 25 feet to 
determine if the material was frozen soil.  The split spoon did advance for the length of the 
spoon, suggesting frozen soil, but only 6 inches of damp rock chips were recovered.  The boring 
was not advanced beyond 26.5 feet. 

5.12.4.2 Monitoring Well 22MW2 

Five analytical soil samples were recovered at the new location for well 22MW2.  
Sample 22SB109 was collected from petroleum-stained soil that was encountered at roughly 6 to 
8 feet bgs.  Samples 22SB110 and 22SB111 were collected in unsaturated media typical of the 
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MOC area.  A low-yield water bearing zone was encountered at about 22 to 23 feet bgs, and split 
spoons were driven from 22 to 23.5 and 23.5 to 25 feet bgs.  The two split spoons were 
combined to obtain sufficient soil volume for a QC/QA replicate set (Samples 22SB112, 
22SB212, and 22SB312).  A high-yield water bearing zone was encountered at about 28 feet bgs, 
and Sample 22SB113 was collected at 31 to 32.5 feet bgs.  Frozen ground was suspected around 
30 feet bgs and confirmed at 35 feet bgs. 

5.12.4.3 Monitoring Well 22MW3 

Samples were collected from five locations in the Monitoring Well 22MW3 boring.  
Samples 22SB101, 102, and 103 were collected in the unsaturated zone at depths around 6, 13, 
and 18 feet bgs, respectively.  Frozen ground was suspected after driving the split spoon for 
Sample 22SB104 past 28 feet bgs.  Two attempts were made to reduce the heat input from 
drilling and reduce the split spoon recovery time in order to obtain a sample of coarse granular 
material that remained frozen.  The first attempt failed.  After the drill passed a large rock, a split 
spoon driven from 38 to 39.5 feet recovered frozen, silty, sandy gravel, with parts of a fractured 
cobble (Sample 22SB105 22SB205, and 22SB305).  The drill bit was advanced to 40.5 feet bgs 
to remove disturbance from the previous sample, and a split spoon was driven and recovered 
quickly to confirm frozen granular soil to 42 feet bgs. 

5.12.4.4 IDW 

IDW generated at Site 22, including headspace samples, soil cuttings, headspace bags, 
sampling gloves, groundwater sampling tubing, monitoring well purge water, and equipment 
decontamination water was handled as discussed in Section 3.5.   

5.12.4.5 Field Observations 

The SOW states that “Well #1 (PW-1) encountered overburden to a depth of 39 feet and 
bedrock granite or granodiorite below this depth.”  Rocky overburden was observed for the full 
42 foot depth of the well 22MW3 borehole.  The gray silt typical of basal till from a glacier was 
encountered at 40 feet bgs in Boring 13B1 (See Section 5.9 and Appendix B), which has a 
surface elevation about 25 feet lower than Monitoring Well 22MW3.  Gray silt was not 
encountered at depth in well 22MW3, suggesting that the boring had not fully penetrated the 
moraine, and that bedrock is significantly deeper than 42 feet bgs.  We suspect that frozen layers 
of rocky soil have been interpreted as bedrock in the past. 

5.12.5 Analytical Results 

Table 5-12b summarizes the Site 22 soil sample analytical results, Table 5-12c 
summarizes the monitoring well developing and sampling data, and Table 5-12d summarizes the 
Site 22 water sample analytical results.  None of the thirteen soil samples or two groundwater 



 SHANNON & WILSON, INC. 

PHASE IV REMEDIAL INVESTIGATION June 2005 
Northeast Cape, St. Lawrence Island, Alaska Page 58 
U.S. Army Corps of Engineers - Alaska District 32-1-16821 

samples collected from Site 22 contained analyte concentrations that exceed cleanup levels.  
Although benzene was not detected, the PQL for benzene in QA replicate Sample 22SB312 was 
above the cleanup criterion.  The PQLs for the associated project and QC samples are less than 
the cleanup criterion. 



TABLE 5-12a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 22: WATER STORAGE BUILDING 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-12 for borehole and well locations)(feet) (ppm) ^ Sample Classification†

Soil Samples

* 22SB106 22B1-6 8/28/04 Boring 22B1 6-7.5 0.3 Light brown, gravelly SAND and cobbles; dry to moist
* 22SB107 22B1-13 8/28/04 Boring 22B1 12.3-14 0.3 Brown to gray, sandy GRAVEL; dry to moist
* 22SB108 22B1-17 8/28/04 Boring 22B1 17-18 0.5 Gray, sandy GRAVEL; dry - cuttings?

B1S4 22B1-25 8/28/04 Boring 22B1 - bottom of borehole 25-26.7 0.2 Granitic rock cuttings

* 22SB109 22MW2-6 8/28/04 Monitoring Well 22MW2 6-7.5 3.0 Brown to gray, gravelly SAND; moist; with cobbles, slight fuel odor
* 22SB110 22MW2- 8/28/04 Monitoring Well 22MW2 13-14.5 0.8 Brown to gray, silty, sandy GRAVEL and cobbles; moist
* 22SB111 22MW2- 8/28/04 Monitoring Well 22MW2 17-18.5 0.7 Brown, gravelly SAND; moist
* 22SB112 22MW2-

22
8/28/04 Monitoring Well 22MW2 - Two sample intervals 

combined
22-25 1.0 Brown, slightly silty, sandy GRAVEL and cobbles; moist

* 22SB212 22MW2- 8/28/04 QC replicate of Sample 22SB112 22-25 1.0 Brown, slightly silty, sandy GRAVEL and cobbles; moist
* 22SB312 22MW2- 8/28/04 QA replicate of Sample 22SB112 22-25 1.0 Brown, slightly silty, sandy GRAVEL and cobbles; moist
* 22SB113 22MW2- 8/28/04 Monitoring Well 22MW2 - bottom of borehole 31-32.5 0.2 Brown, slightly silty, sandy GRAVEL and cobbles; wet

* 22SB101 22MW3-6 8/27/04 Monitoring Well 22MW3 5.5-7 0.5 Brown, silty, sandy GRAVEL and cobbles; moist - grainsize
* 22SB102 22MW3- 8/27/04 Monitoring Well 22MW3 12.5-14 <0.2 Grayish brown, sandy, gravelly SILT and cobbles; moist
* 22SB103 22MW3- 8/27/04 Monitoring Well 22MW3 17-18.5 1.0 Redish brown sandy, silty GRAVEL and cobbles; moist

MW3S4 22MW3- 8/27/04 Monitoring Well 22MW3 22-23.5 0.2 Redish brown sandy, silty GRAVEL and cobbles; moist
* 22SB104 22MW3- 8/27/04 Monitoring Well 22MW3 27-28.5 <0.2 Brown, silty, sandy GRAVEL and cobbles; moist

MW3S6 22MW3- 8/27/04 Monitoring Well 22MW3 33-34.5 0.4 Brown, silty, sandy GRAVEL and cobbles; moist - potentially frozen
* 22SB105 22MW3- 8/27/04 Monitoring Well 22MW3 38-39.5 <0.2 Brown, silty, sandy GRAVEL and cobbles; frozen
* 22SB205 22MW3- 8/27/04 QC replicate of Sample 22SB105 38-39.5 <0.2 Brown, silty, sandy GRAVEL and cobbles; frozen
* 22SB305 22MW3- 8/27/04 QA replicate of Sample 22SB105 38-39.5 <0.2 Brown, silty, sandy GRAVEL and cobbles; frozen

Groundwater Samples

* 22GW115 22MW2 9/11/04 Monitoring Well 22MW2 WL - Groundwater - clear
* 22GW114 22MW3 9/11/04 Monitoring Well 22MW3 WL - Groundwater - slight turbidity

KEY DESCRIPTION
* Sample analyzed by the project or QA laboratory (See Tables 5-12b and 5-12d)
** The full sample number is preceded by "04NE", for example 22SB106 is sample 04NE22SB106
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
WL Approximate static water level in feet below ground surface

LOCID Location Identification: "22B1-6" signifies Site 22, Boring 1 at 6-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-12a / Page 1 of 1



TABLE 5-12b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 22: WATER STORAGE BUILDING
SHANNON & WILSON, INC.

Sample Type:
Location ID: 22MW2-6 22MW2-13 22MW2-17 22MW2-31 22MW3-6 22MW3-13 22MW3-17 22MW3-27
Sample ID: 04NE22SB109 04NE22SB110 04NE22SB111 04NE22SB112 04NE22SB212 04NE22SB312 04NE22SB113 04NE22SB101 04NE22SB102 * 04NE22SB103 04NE22SB104
Depth (ft): 6-7.5 13-14.5 17-18.5 22-25 22-25 22-25 31-32.5 5.5-7 12.5-14 17-18.5 27-28.5

Sample Date: 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/28/2004 8/27/2004 8/27/2004 8/27/2004 8/27/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm - 3.0 0.8 0.7 1.0 1.0 1.0 0.2 0.5 <0.2 1.0 <0.2

Percent Moisture A2540G / E160.3M % - 3.6 3.4 5.1 7.9 6.9 5.3 12.5 7.3 11.2 8.5 9.6

Gasoline Range Organics (GRO) AK101 mg/kg 300 2.7 0.957 J 0.651 J 0.841 J 0.727 J 0.517 J 0.685 J [3.14] B [2.84] B [2.53] B [2.45] B
Diesel Range Organics (DRO) AK102 mg/kg 250 68.1 20.2 J 11.8 J 19.7 J 17.4 J 7.32 30.0 J 6.20 J 5.43 J 8.02 J 19.8 J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 19.4 J 44.7 26.3 37.3 35.7 23.1 65.7 13.4 J 14.2 J 10.7 J 29.5

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [13.1] - - [12.1] [11.1] [100] - - [14.8] - -
Ethylbenzene SW8260B µg/kg 5,500 [25.2] - - [23.2] [21.3] [100] - - [28.4] - -
Toluene SW8260B µg/kg 5,400 [50.5] - - [46.5] [42.5] [100] - - [56.8] - -
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [25.2] - - [23.2] [21.3] [100] - - [28.4] - -
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [50.5] - - [46.5] [42.5] [200] - - [56.8] - -

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Acenaphthylene PAH SIM µg/kg 210,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Anthracene PAH SIM µg/kg 4,300,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(a)anthracene PAH SIM µg/kg 6,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [5.3] - - [5.44] [5.44] 2.1 J - - [5.76] - -
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Chrysene PAH SIM µg/kg 620,000 3.83 J - - [5.44] [5.44] [10] - - [5.76] - -
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Fluoranthene PAH SIM µg/kg 2,100,000 4.21 J - - [5.44] [5.44] [10] - - [5.76] - -
Fluorene PAH SIM µg/kg 270,000 [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [5.3] - - [5.44] [5.44] [10] - - [5.76] - -
Naphthalene PAH SIM µg/kg 21,000 5.45 J - - 24.5 J [5.44] [10] - - 10.7 J - -
Phenanthrene PAH SIM µg/kg 4,300,000 7.93 - - [5.44] [5.44] [10] - - [5.76] - -
Pyrene PAH SIM µg/kg 1,500,000 7.77 - - 1.71 J 2.08 J [10] - - [5.76] - -

Total Organic Carbon  (TOC) SGS SOP mg/kg - 847 - - - - - - - 1,230 - -

KEY DESCRIPTION
- Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341,
 Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
J Estimated concentration; refer to Appendix C for data qualification information

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Site 22 - Water Storage Building
Soil Matrix

22MW2-22
BOREHOLE  22MW2 BOREHOLE 22MW3
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TABLE 5-12b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 22: WATER STORAGE BUILDING
SHANNON & WILSON, INC.

Sample Type:
Location ID:
Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm -

Percent Moisture A2540G / E160.3M % -

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Total Organic Carbon  (TOC) SGS SOP mg/kg -

KEY
-

ppm
%

mg/kg
µg/kg
PID

Cleanup Levels

ing
J

[0.0532] B
36

[0.0072]
[0.037]

*

Site 22 - Water Storage Building
Soil Matrix

22B1-6 22B1-13 22B1-17
04NE22SB105 04NE22SB205 04NE22SB305 04NE22SB106 04NE22SB107 04NE22SB108

38-39.5 38-39.5 38-39.5 6-7.5 12.5-14 17-18
8/27/2004 8/27/2004 8/27/2004 8/28/2004 8/28/2004 8/28/2004
Primary Duplicate Triplicate

<0.2 <0.2 <0.2 0.3 0.3 0.5

14.3 13.0 12.7 3.1 3.5 3.9

[2.30] B [1.90] 0.365 J 1.33 J 1.56 J 1.27 J
27 J  47.1 J 7.29 35 J 11.4 J 22

36.7 J 75.9 14.4 J 56.6 J 24.2 42.7

- - - [10.1] [14.7] [10.6]
- - - [19.5] [28.3] [20.3]
- - - [38.9] [56.6] [40.7]
- - - [19.5] [28.3] [20.3]
- - - [38.9] [56.6] [40.7]

- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - [5.27] -
- - - - 14.3 J -
- - - - [5.27] -
- - - - [5.27] -

- - - - [523] -

DESCRIPTION
Analysis not requested or cleanup level not established
parts per million
percent
milligrams per kilogram (ppm)
micrograms per kilogram (ppb)
Photoionization detector
Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 
18 ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
Cleanup level based on ingestion pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

22MW3-38
BOREHOLE 22MW3 BOREHOLE BORING 22B1
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TABLE 5-12c  GROUNDWATER SAMPLING LOG
SITE 22: WATER STORAGE BUILDING

SHANNON & WILSON, INC.

MONITORING WELL INSTALLATION DATA

WELL ID 22MW2 22MW3
DATE WELL INSTALLED 8/29/04 8/27/04
GROUND SURFACE ELEVATION (ft) 94.03 99.55
WELL MP ELEVATION (ft) 93.77 99.31
TOP OF SCREENED SECTION, BELOW MP (ft) 24.77 28.30
TOTAL DEPTH OF WELL BELOW MP (ft) 34.57 38.00
DIAMETER OF WELL CASING (inches) 2 2

DEVELOPMENT DATA

DATE OF DEVELOPMENT 9/11/04 9/11/04
TIME DEVELOPMENT INITIATED 17:45 13:40
TIME DEVELOPMENT COMPLETED 18:25 16:30
DEPTH TO WATER BELOW  MP (ft) 27.87 32.40
WATER COLUMN IN WELL (ft) 6.70 5.60
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL 1.07 0.90
DEVELOPMENT METHOD Purging Pump Redi-Flo-2
VOLUME WATER REMOVED (gallons) 25 80

PURGING & SAMPLING DATA

LOCID 22MW2 22MW3
SAMPLE ID 04NE22GW115 04NE22GW114
DATE 9/11/04 9/11/04
TIME PURGING INITIATED 18:25 16:31
TIME SAMPLING INITIATED 18:45 17:05
DEPTH TO WATER BELOW  MP (ft) 27.87 32.40
WATER COLUMN IN WELL (ft) 6.70 5.60
GALLONS IN WELL 1.07 0.90
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 3.0 4.50

WATER QUALITY DATA - YSI 556

DATE MEASURED 9/11/04 9/11/04
TIME MEASURED 18:40 17:11

TEMPERATURE (oC) 5.2 7.5
SPECIFIC CONDUCTANCE (mS/cm) 0.08 0.09
DISSOLVED OXYGEN (mg/L) 12.6* 10.8*
pH (Standard Units) 5.8 5.5
OXYGEN REDUCTION POTENTIAL (mV) 211 187
TURBIDITY (NTUs) - Oakton 1.1 17.1
ALKALINITY (mg/L) - Hach phenolpthalein titration 5 5 - 10
FERROUS IRON (mg/L) - Hach colorimeter 0.03 0.00

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 14:20 14:10
DEPTH TO WATER BELOW MP (ft) 28.26 32.68
WATER LEVEL ELEVATION (ft) 65.51 66.63
* unusually high DO readings may be due to instrument malfunctio

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-12c / Page 1 of  1



TABLE 5-12d SUMMARY OF WATER ANALYTICAL RESULTS - SITE 22:  WATER STORAGE BUILDING
SHANNON & WILSON, INC.

Sample Type:
Location ID: 22MW2 22MW3
Sample ID: 04NE22GW115 04NE22GW114
Depth (ft): 28.5 32.5

Sample Date: 9/11/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 [0.090] 0.0133 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 [0.333] B [0.341] B
Lab Assessment of Hydrocarbon Origin† - - - ^ ^
Residual Range Organics (RRO) AK103 mg/L 1.1 [0.556] B [0.568] B
Lab Assessment of Hydrocarbon Origin† - - - ^ ^

Natural Attenuation Parameters
Nitrogen, Nitrate-Nitrite E300.0 mg/L – 0.263 0.243
Sulfate E300.0 mg/L – 11.2 11.9
Iron SW6010B mg/L – [0.2] 4.69

KEY DESCRIPTION
– Measurement not recorded or not applicable
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
^ Tentatively identified compounds not reviewed due to low concentration

mg/L milligrams per liter
Cleanup Levels

J Estimated concentration; refer to Appendix C for data qualification information
[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection

36 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

WL Approximate depth to water below ground surface

Site 22 - Water Storage Building
Water Matrix

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 
ACC 75.345, Table C

GROUNDWATER

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-12d / Page 1 of 1
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Note:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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5.13 Site 26:  Former Construction Camp 

Groundwater samples were collected from two new monitoring wells (26MW1 and 
26MW3) installed at Site 26.  A third monitoring well (26MW2) was partially drilled but could 
not be completed as planned (see Figure 5-13 and Table 5-13a).  One soil sample for material 
testing was collected from 26MW2 at 20 feet bgs. 

5.13.1 Site Description 

Site 26 encompasses two geographically distinct areas: the original Morrison-Knudson 
construction camp, and a location along the road northeast of the Main Operations Complex, but 
south of the Suqitughneq River, as shown in Figure 5-13.  The former construction camp 
location is uphill and southeast of the MOC on the same topographic feature.  The area appears 
to have been used to store material from previous removal actions because there are supersacks 
with soil, an abandoned vehicle, large diesel-powered generators, and dismantled steel tank 
pieces in the area.  The northern location along the road is a relatively dry rise west of the road to 
the main complex, and south of the Mid-Suqi. River bridge.  The ground surface had evidence of 
frost segregation similar to the vicinity of Site 6. 

5.13.2 Data Collection Objectives 

The upper well (Monitoring Well 26MW1) was installed as a replacement for former 
potable water well PW-4 to allow for a monitoring well upgradient of the MOC.  The northern 
wells near the Mid-Suqi. Bridge were to be installed to determine if shallow groundwater in the 
overburden has hydraulic connectivity to the fractured bedrock aquifer presumed to be present 
beneath the MOC. 

5.13.3 Work Plan Variances 

Conditions found in the field led to alterations in the planned sampling activities.  
Specifically, the location of Monitoring Well 26MW1 was adjusted due to surface obstructions, 
and the deeper well near the Mid-Suqi. River Bridge was not completed because the resources 
and technology were not available to seal a conductor casing to the heterogeneous frozen 
material encountered. 

The proposed Monitoring Well 26MW1 location was on the side of an embankment, and 
the nearest flat location for the drill rig had three partially full supersacks on it.  A location with 
adequate drill rig access was selected to the southwest, closer to former PW-4.  Based on the 
difference in surface elevations between PW-4 and 26MW1, the depth of the new well was 
adjusted in an attempt to complete the well in the same water bearing zone as the former well. 
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The boring for the deep well near the Mid-Suqi Bridge (26MW2) was attempted, but 
drilling stopped when frozen silt was encountered at a depth of about 20 feet bgs.  The boring 
was backfilled with cuttings.  Though not in the work plan, a sample of the frozen silt from 20 
feet bgs was collected and submitted for grainsize, moisture content, and liquid and plastic limits 
analysis.  The results of these tests are presented in Appendix B and Table 5-13b. 

5.13.4 Field Investigation 

Field activities occurred at Site 26 between August 25 and September 12, 2004.  A 
summary of samples collected, including a description of sample location and classification, is 
presented in Table 5-13a.  Boring and Monitoring Well Completion logs are provided in 
Appendix B. 

5.13.4.1 Monitoring Well 26MW1 

Monitoring Well 26MW1 was installed to a depth of 42 feet bgs.  It was developed as 
described in Section 3, and one water sample was collected for DRO, RRO, GRO, BTEX, PAHs, 
and natural attenuation parameter analysis.  Soil samples were not collected during the 
installation of this monitoring well.   

5.13.4.2 Monitoring Well 26MW3 

Shallow groundwater monitoring well 26MW3 was drilled to explore the nature of the 
subsurface materials and potential confining layer(s) before the deep 26MW2 well was 
attempted.  After development, one water sample was collected from the well and analyzed for 
DRO, RRO, GRO, BTEX and PAHs on a rush 3-day turnaround time basis.  Natural attenuation 
parameters were analyzed on the normal laboratory schedule. 

5.13.4.3 Monitoring Well 26MW2 

The deep well location (26MW2) was selected 78 feet from the shallow well to avoid 
problems with compressed air short-circuiting to the shallow well.  Drilling was stopped at 20 
feet bgs, and a sample was collected from 20 to 21.5 feet.  A well was not installed.  The sample 
of the frozen silt from 20 feet bgs was collected for optional material testing of grainsize, 
moisture content, and liquid and plastic limits.  The boring was backfilled with cuttings. 

5.13.4.4 IDW 

IDW generated at Site 26 was handled as discussed in Section 3.7. 
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5.13.4.5 Field Observations 

During the boring for Monitoring Well 26MW1, drill action and cuttings suggested 
groundwater, sand, and then frozen ground at the 35 to 36 feet bgs intervals.  From 37.5 to 42 
feet, drill action suggested rock, but bedrock is not suspected because similar drill action and 
cuttings were encountered between 22 and 28 feet bgs. 

The subsurface material at shallow well 26MW3 was sandy gravel in cobbles with an 
iron-brown color and very few fines.  Gray silt, suggesting glacial till, was encountered at 22 feet 
bgs and the drill action suggested harder material.  The air hammer would stop operation because 
the compressed air couldn’t exhaust through the sticky silt.  With a sufficient pause in drilling, 
the silt would become wet enough to be blown out of the hole.  In retrospect, the unusual drill 
action occurred because the silt was frozen, and was thawing in the casing. 

The soil had greater silt and gravel content and fewer cobbles at the deep well (26MW2) 
location, suggesting the up-welling portion of a frost pattern cell.  At 10 feet bgs, the silt in the 
coarse soil became gray.  Pieces of clear water ice were observed coming up the casing with the 
cuttings at 18 to 19 feet bgs, and a split spoon was driven to 21.5 feet.  The split spoon contained 
solidly frozen, gray clayey silt with lenses of gravel/fractured rock.  The silt began to flow from 
the split spoon as it thawed.   

5.13.5 Analytical Results 

Table 5-13c presents the Site 26 monitoring well development and sampling data, and 
Table 5-12d summarizes the water sample analytical results.  GRO, DRO, and RRO were 
detected at estimated concentrations below the PQLs in the groundwater samples from the two 
Site 26 wells.  All PQLs were less than the ADEC groundwater cleanup criteria, typically by 
more than an order of magnitude. 

The grain size distribution, liquid limit (LL), plastic limit (PL), and moisture content  for 
soil sample 26SB103 are presented in Appendix B Figure B-23.  The liquid limit was 26%, while 
the analyzed moisture content was 24.5%.  However, the moisture sample sat for over 1 month 
before analysis was approved.  Since the sample likely lost moisture while awaiting analysis, 
these results suggest that in-situ material may deform or flow if thawed.  The ratio of clay versus 
silt in sample 26SB103 did not provide insight into the deposition of the glacial till. 



TABLE 5-13a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 26: FORMER CONSTRUCTION CAMP 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-13) (feet) Sample Classification†

Soil Samples

26SB103 26MW2-20 9/2/04 Proposed deep Well, SW of Mid-Suqi. Bridge 19-20.5 Gray, clayey SILT; frozen - with fractured rock inclusions

Groundwater Samples

* 26GW101 26MW3 8/25/04 "Shallow" well 26MW3, SW of Mid-Suqi. Bridge WL 5.5 Groundwater - clear
* 26GW102 26MW1 9/12/04 Well 26MW1, near former PW04 WL 37 Groundwater - clear
* 26GW202 26MW1 9/12/04 QC replicate of Sample 26GW102 WL 37 Groundwater - clear
* 26GW302 26MW1 9/12/04 QA replicate of Sample 26GW102 WL 37 Groundwater - clear

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-13b)
** The full sample number is preceded by "04NE", for example 26SB103 is sample 04NE26SB103
† Sample classification applies to the portion of the specified sample interval from which the sample was collected

WL Approximate static water level in feet below ground surface after installation
LOCID Location Identification: "26MW2-20" signifies Site 26, Monitoring Well 2 at 20-foot depth (depth is rounded to the nearest foot)

Sample 
Number**

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-13a / Page 1 of 1



TABLE 5-13b SUMMARY OF SOIL TESTING RESULTS 
SITE 26:  FORMER CONSTRUCTION CAMP

SHANNON & WILSON, INC.

Sample Type: BOREHOLE
Location ID: 26MW2-20
Sample ID: 04NE26SB103
Depth (ft): 20

Sample Date: 9/2/2004
Parameter Tested Test Method Units

Moisture Content ASTM D2216 % 24.5

Sieve Analysis ASTM D422 or C136 ** See Figure B-23

Hydrometer Analysis ASTM D422 ** See Figure B-23

Plastic Limit ASTM D4318 % Moisture 26.0

Liquid Limit ASTM D4318 % Moisture 20.0

Soil Classification USCS CL-ML

KEY DESCRIPTION
% percent dry weight

** Sieve and Hydrometer Analysis Reports are provided in Appendix B

CL-ML Low Plasticity Silty Clay

Site 26 - Former Construction 
Camp

Soil Material Testing

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-13b / Page 1 of 1



TABLE 5-13c  GROUNDWATER SAMPLING LOG
SITE 26: FORMER CONSTRUCTION CAMP

SHANNON & WILSON, INC.

MONITORING WELL INSTALLATION DATA

WELL ID 26MW1 26MW3
DATE WELL INSTALLED 8/30/04 8/22/04
GROUND SURFACE ELEVATION (ft) 107.62 (est.) 56.89
WELL MP ELEVATION (ft) 107.37 56.49
TOP OF SCREENED SECTION, BELOW MP (ft) 32.1 9.4
TOTAL DEPTH OF WELL BELOW MP (ft) 41.9 24.22
DIAMETER OF WELL CASING (inches) 2 2

DEVELOPMENT DATA

DATE OF DEVELOPMENT 9/12/04 8/25/04
TIME DEVELOPMENT INITIATED 16:43 14:23
TIME DEVELOPMENT COMPLETED 17:25 15:00
DEPTH TO WATER BELOW  MP (ft) 36.74 5.06
WATER COLUMN IN WELL (ft) 5.16 19.16
GALLONS PER FOOT 0.16 0.16
GALLONS IN WELL 0.83 3.07
DEVELOPMENT METHOD Redi-Flo-2 Redi-Flo-2
VOLUME WATER REMOVED (gallons) 85 40

PURGING & SAMPLING DATA

LOCID 26MW1 26MW3
SAMPLE ID 04NE26GW102 04NE26GW101
DATE 9/12/04 8/25/04
TIME PURGING INITIATED 17:53 15:00
TIME SAMPLING INITIATED 18:05 15:38
DEPTH TO WATER BELOW  MP (ft) 36.74 5.07
WATER COLUMN IN WELL (ft) 5.16 19.15
GALLONS IN WELL 0.83 3.06
PURGING METHOD Redi-Flo 2 Redi-Flo 2
VOLUME WATER REMOVED (gallons) 4.00 8.0

WATER QUALITY DATA - YSI 556

DATE MEASURED 9/12/04 8/25/04
TIME MEASURED 18:30 16:14

TEMPERATURE (oC) 5.3 3.5
SPECIFIC CONDUCTANCE (mS/cm) 0.06 0.18
DISSOLVED OXYGEN (mg/L) 12.2* 1.7
pH (Standard Units) 5.4 6.6
OXYGEN REDUCTION POTENTIAL (mV) 276 77.8
TURBIDITY (NTUs) - Oakton 3.9 11.3
ALKALINITY (mg/L) - Hach phenolpthalein titration 5 - 10 55 (Methyl orange)
FERROUS IRON (mg/L) - Hach colorimeter 0.01 0.48

WATER LEVEL MEASUREMENT DATA

DATE WATER LEVEL MEASURED 9/13/04 9/13/04
TIME WATER LEVEL MEASURED 14:05 12:45
DEPTH TO WATER BELOW MP (ft) 36.84 5.32
WATER LEVEL ELEVATION (ft) 70.53 51.17
* unusually high DO readings may be due to instrument malfunctio

KEY DESCRIPTION

- Not developed or not measured
oC Degrees Celsius
ft Feet

mg/L Milligrams per liter
MP Measuring Point is Top of Well Casing
mV Millivolts

NTUs Nepholometric Turbidity Units
mS/cm Millisiemens per centimeter

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-13c / Page 1 of  1



TABLE 5-13d SUMMARY OF WATER ANALYTICAL RESULTS - SITE 26:  FORMER CONSTRUCTION CAMP
SHANNON & WILSON, INC.

Sample Type:
Location ID: 26MW3
Sample ID: 04NE26GW102 04NE26GW202 04NE26GW302 04NE26GW101
Depth (ft): 37 37 37 5.5

Sample Date: 9/12/2004 9/12/2004 9/12/2004 8/25/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0166 J – – 0.0135 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 0.078 J – – 0.0812 J
Residual Range Organics (RRO) AK103 mg/L 1.1 0.249 J – – 0.0911 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] – – [0.4]
Ethylbenzene SW8260B µg/L 700 [1] – – [1]
Toluene SW8260B µg/L 1,000 [1] – – [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] – – [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] – – [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 [0.0562] [0.0543] [0.111] [0.0543]
Acenaphthylene PAH SIM µg/L 2,200 [0.0562] [0.0543] [0.111] [0.0543]
Anthracene PAH SIM µg/L 11,000 [0.0562] [0.0543] [0.111] [0.0543]
Benzo(a)anthracene PAH SIM µg/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(a)pyrene PAH SIM µg/L 0.2 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(b)fluoranthene PAH SIM µg/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 [0.0562] [0.0543] [0.111] [0.0543]
Benzo(k)fluoranthene PAH SIM µg/L 10 [0.0562] [0.0543] [0.0111] [0.0543]
Chrysene PAH SIM µg/L 100 [0.0562] [0.0543] [0.0111] [0.0543]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 [0.0562] [0.0543] [0.0111] [0.0543]
Fluoranthene PAH SIM µg/L 1,460 [0.112] [0.109] [0.111] [0.109]
Fluorene PAH SIM µg/L 1,460 [0.0562] [0.0543] [0.111] [0.0543]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 [0.0562] [0.0543] [0.0111] [0.0543]
Naphthalene PAH SIM µg/L 700 [0.0562] [0.0543] [0.111] 0.153 B
Phenanthrene PAH SIM µg/L 11,000 [0.112] [0.109] 0.0263 J [0.109]
Pyrene PAH SIM µg/L 1,100 [0.0562] [0.0543] [0.111] [0.0543]

Natural Attenuation Parameters
Nitrate E300.0 mg/L – – – – [0.1]
Nitrogen, Nitrate-Nitrite E300.0 mg/L – 0.203 – –
Sulfate E300.0 mg/L – 7.64 – – 9.58
Iron SW6010B mg/L – [0.2] – – 1.63

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
J Estimated concentration; refer to Appendix C for data qualification information

0.153 B Analyte concentration biased due to detection in method, trip, or equipment blank
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
WL Approximate depth to water below ground surface

Site 26 - Former Construction Camp
Water Matrix

26MW1
GROUNDWATER

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-13d / Page 1 of 1
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5.14 Site 29: Suqitughneq River and Estuary 

Surface water samples were collected from three locations (29SW101, 29SW102, and 
29SW103) along the Suqi. River, and sediment samples were collected from six (29SD104 
through 29SD109) locations in the Suqi. Estuary (see Figure 5-14). 

5.14.1 Site Description 

The Suqi. River flows from the Kinipaghulghat Mountains in an arc trending north 
through the tundra to a lagoon/estuary located east of the airstrip, where it drains into the Bering 
Sea, as shown in Figure 2-3.  It receives flow from an East Tributary and a West Tributary.  Both 
of these tributaries may receive flow from the NE Cape complex.  The Drainage Basin (Site 28) 
flows into the East Tributary, and the southern branch of the East Tributary flows past the White 
Alice site (Site 31).  The lagoon/estuary at mouth of the Suqi. River is separated from the Bering 
Sea by a sand berm that forms at the beach and occasionally breeches. 

5.14.2 Data Collection Objectives 

Surface water and sediment samples were collected to gather additional data regarding 
the possible migration of pesticides, fuels, and PCBs from the Northeast Cape Complex to the 
estuary. 

5.14.3 Work Plan Variances 

The SOW states “This estuary, however, is periodically blocked off from the Bering Sea 
due to a gravel berm that develops at the outlet.  Collect 6 surface sediment samples from 
depositional areas within the Suqitughneq River estuary.” 

During Shannon & Wilson’s field effort the estuary was observed to be a fresh water 
lake, and shoreline processes were maintaining a coarse sand berm, keeping the water elevation 
above high tide.  Depositional areas of sediment were not observed near the surface of the water 
around the estuary.  Sediment samples were collected through water depths greater than 3 feet by 
wearing chest waders and using a stick to probe for depositional areas (See Photograph 14 in 
Appendix A).  An Eckman dredge was dropped on the upcurrent side of the sampler to bring 
sediment to the surface.  The contents of the dredge were released into a new disposable 
aluminum pan for sampling. 

5.14.4 Field Investigation 

Field activities occurred at Site 29 on August 12-15 and September 3-4, 2004.  A 
summary of samples collected, including a description of sample location and classification, is 
presented in Table 5-14a.  Sample locations are depicted on Figure 5-14. 
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The surface water of the Suqi. River was sampled in locations which were upgradient, 
mid-gradient, and downgradient of the Main Operations Complex Drainage Basin (Site 28).  The 
surface water sample from the upgradient portion of the river (29SW103) was collected 
approximately 0.4 mile east of the Mid-Suqi. Bridge.  The sample from the mid-gradient portion 
of the river (29SW102) was collected approximately 200 feet downstream of the confluence of 
the Suqi. River and the drainage swale identified as Site 28-Drainage Basin (See Photograph 13).  
The surface water sample from the downgradient portion of the Suqi. River was collected 
approximately 25 feet downstream of the Lower-Suqi. Bridge, upstream of the estuary/lagoon.  
The samples were analyzed for DRO, RRO, GRO, PAH, PCBs and BTEX.  TAqH and TAH 
were calculated from the PAH and BTEX results.  An analysis of the DRO and RRO results was 
made to determine the presence of natural (biogenic) organics versus petroleum derived 
components. 

Six sediment samples were collected from the Suqitughneq River estuary.  Sediment 
samples were collected with an Eckman dredge from the base of the estuary, which was 
submerged by 3-4.5 feet of water.  The samples were analyzed for pesticides, DRO, RRO, GRO, 
BTEX, PAHs, PCBs, mercury, and total organic carbon.  An analysis for the presence of natural 
organics versus petroleum derived components was conducted for all of the DRO and RRO 
results. 

5.14.4.1 IDW 

Sampling gloves and aluminum pans used during sediment sampling of the estuary were 
placed in the project IDW bag.  Water used for decontamination of hand tools was collected in 5 
gallon buckets, then transported to 55-gallon drums at the camp, where it was filtered through 
GAC and discharged to the surface of the gravel pad. 

5.14.4.2 Field Observations 

No tidal influence was noted in the Suqi. Estuary.  From our discussions with Eugene 
Toolie, the dam separating the water body  from the Bering Sea fails every few years, typically 
in the fall.  The vegetation and shape of the shoreline support that statement.  Along much of the 
shoreline, the water level was at the level of the surrounding surface tundra, and a submerged 
vertical drop of two to three feet was present near the shore.  Depositional sediment was found to 
be 3 feet or greater below the water surface.  Aquatic vegetation was often present, and would 
foul the closure of the dredge.  Where the water was not as deep, the lake bed consisted of 
boulders and coarse sand and gravel, likely due to ice scouring.  Scouring would occur when the 
surface of the estuary is frozen and the water level fluctuates, causing the ice to crack and move.  
A subtle current toward the beach was noted in the area where the sediment samples were 
collected. 
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5.14.5 Analytical Results 

Table 5-14b summarizes the Site 29 sediment sample analytical results, and Table 5-14c 
summarizes the Site 29 water sample analytical results. 

Five of the six sediment sample locations contained DRO at concentrations greater than 
the soil cleanup criterion, and attributable to biogenic compounds (See Table D-1 in Appendix 
D).  The estimated concentrations ranged from 302 mg/kg to 988 mg/kg.  DRO was detected in 
Sample 29SD106 at an estimated concentration less than the cleanup level (173 mg/kg), and was 
identified by the laboratory as a weathered middle distillate fuel (diesel).  BTEX was not 
detected in the sediment samples, however the benzene PQLs exceeded the cleanup criterion for 
several samples, likely due to the wet, organic nature of the sediment.  Three PAH compounds 
were detected, but no PAH results or PQLs exceed the cleanup criteria.  Sample 29SD105 
contained 0.452 mg/kg of the PCB Aroclor 1260.  No other sediment samples contained 
detectable concentrations of PCBs.  Although not detected, the PQLs for the pesticides dieldrin 
and lindane exceeded the soil cleanup criteria in all of the project samples.  

The hydrocarbon concentrations detected in the surface water collected from the Suqi. 
River were all less than the ADEC groundwater cleanup criteria and the surface water criteria for 
TAH and TAqH.  No BTEX, or PCB compounds were measured within the laboratory PQLs.  
Sample 29SW101 and its QA replicate both contained detectable concentrations (less than 
cleanup criteria) of multiple PAH compounds.  This may be due to the sampling location, 
approximately 25 feet downstream from the Lower-Suqi. Bridge.  The bridge is constructed from 
creosote-treated wood similar to telephone poles. 



TABLE 5-14a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 29: SUQITUGHNEQ RIVER AND ESTUARY 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-14) (feet) Sample Classification†

Sediment Samples

* 29SD104 29SD104 9/3/04 SW end of Suqi. Estuary, close to Lower Suqi. 
Bridge

3.2 Brown to black, organic SILT; trace sand, rusty algae
* 29SD105 29SD105 9/3/04 SW end of Suqi. Estuary, neck in channel 3.5-4 Black organic SILT, shiny flecks, fibrous decomposing vegetation
* 29SD106 29SD106 9/3/04 SW end of Suqi. Estuary, S side of wider channel 4 Black to dark brown, decomposing organics with silt; trace sand
* 29SD107 29SD107 9/4/04 SW end of Suqi. Estuary, N side of wider channel 4 Brown to black, slightly fine sandy SILT; 20% decomposing organics
* 29SD207 29SD107 9/4/04 QC replicate of Sample 29SD107 4 Brown to black, slightly fine sandy SILT; 20% decomposing organics
* 29SD307 29SD107 9/4/04 QA replicate of Sample 29SD107 4 Brown to black, slightly fine sandy SILT; 20% decomposing organics
* 29SD108 29SD108 9/4/04 Suqi. Estuary where river inlet widens to main pond 4.5 Brown to black, slightly fine sandy SILT; with decomposing organics
* 29SD109 29SD109 9/4/04 Suqi. Estuary where river inlet widens to main pond 4.2 Brown to black, fine sandy SILT; with decomposing organics

Surface Water Samples

* 29SW101 29SW101 8/12/04 Lower reach of Suqi. River, just below lower bridge - Surface water - clear, flowing
* 29SW201 29SW101 8/12/04 QC replicate of Sample 29SW101 - Surface water - clear, flowing
* 29SW301 29SW101 8/12/04 QA replicate of Sample 29SW101 - Surface water - clear, flowing
* 29SW102 29SW102 8/14/04 Central Suqi. River, below drainage basin outfall - Surface water - clear, flowing
* 29SW103 29SW103 8/15/04 Upper Suqi. River, E fork, down from shallow lake - Surface water - clear, flowing

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-14b and 5-14c)
** The full sample number is preceded by "04NE", for example 29SD104 is sample 04NE29SD104
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

LOCID Location Identification: "29SD104" Site 29, Sediment Sample 104

Sample 
Number**
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TABLE 5-14b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 29: SUQITUGHNEQ RIVER AND ESTUARY
SHANNON & WILSON, INC.

Sample Type:
Location ID: 29SD104 29SD105 29SD106 29SD108 29SD109
Sample ID: 04NE29SD104 04NE29SD105 04NE29SD106 * 04NE29SD107 04NE29SD207 04NE29SD307 04NE29SD108 04NE29SD109
Depth (ft): 3.2 3.5-4 4 4 4 4 4.5 4.2

Sample Date: 9/3/2004 9/3/2004 9/3/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Percent Moisture A2540G / E160.3M % – 74.6 86.1 41.9 60.7 63.4 56.5 56.2 57.5

Gasoline Range Organics (GRO) AK101 mg/kg 300 [9.73] [17.0] [5.61] [6.19] [4.58] 0.271 J [3.16] [2.85]
Diesel Range Organics (DRO) AK102 mg/kg 250 653 J 988 J 173 J 447 J 232 J 157 456 J 302 J
Laboratory Assessment of Hydrocarbon Origin† – – – biogenic biogenic diesel biogenic biogenic - biogenic biogenic
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 1,370 J 4,060 J 393 J 1,870 J 913 J 710 1,600 J 1,170 J
Laboratory Assessment of Hydrocarbon Origin† – – – biogenic biogenic biogenic biogenic biogenic - biogenic biogenic

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [50.6] [88.4] [29.1] [32.2] [23.8] [61.1] [16.4] [14.8]
Ethylbenzene SW8260B µg/kg 5,500 [97.3] [170] [56.1] [61.9] [45.8] [61.1] [31.6] [28.5]
Toluene SW8260B µg/kg 5,400 [195] [340] [112] [124] [91.7] [61.1] [63.2] [57]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [97.3] [170] [56.1] [61.9] [45.8] [61.1] [31.6] [28.5]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) [195] [340] [112] [124] [91.7] [122] [63.2] [57]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Acenaphthylene PAH SIM µg/kg 210,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Anthracene PAH SIM µg/kg 4,300,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(a)anthracene PAH SIM µg/kg 6,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 [386] [695] [16.4] [258] [263] [46] 19.1 J [229]
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Chrysene PAH SIM µg/kg 620,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Fluoranthene PAH SIM µg/kg 2,100,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Fluorene PAH SIM µg/kg 270,000 [386] [695] 14.6 J [258] [263] [46] 26.8 J [229]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Naphthalene PAH SIM µg/kg 21,000 [386] [695] 16.3 J [258] [263] [46] 23.2 J [229]
Phenanthrene PAH SIM µg/kg 4,300,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]
Pyrene PAH SIM µg/kg 1,500,000 [386] [695] [16.4] [258] [263] [46] [22.8] [229]

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1221  (Aroclor 1221) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.115] [0.215] [0.239]
PCB-1232  (Aroclor 1232) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1242  (Aroclor 1242) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1248  (Aroclor 1248) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1254  (Aroclor 1254) SW8082 mg/kg " [0.186] [0.366] [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]
PCB-1260  (Aroclor 1260) SW8082 mg/kg " [0.186] 0.452 [0.0877] [0.126] [0.261] [0.0575] [0.215] [0.239]

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Site 29 - Suqitughneq River and Estuary
Soil Matrix

29SD107
SEDIMENT SAMPLES
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TABLE 5-14b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 29: SUQITUGHNEQ RIVER AND ESTUARY
SHANNON & WILSON, INC.

Sample Type:
Location ID: 29SD104 29SD105 29SD106 29SD108 29SD109
Sample ID: 04NE29SD104 04NE29SD105 04NE29SD106 * 04NE29SD107 04NE29SD207 04NE29SD307 04NE29SD108 04NE29SD109
Depth (ft): 3.2 3.5-4 4 4 4 4 4.5 4.2

Sample Date: 9/3/2004 9/3/2004 9/3/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Site 29 - Suqitughneq River and Estuary
Soil Matrix

29SD107
SEDIMENT SAMPLES

Pesticides
4,4'-DDD SW8081A mg/kg 35 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] 0.00057 J [0.086] [0.095]
4,4'-DDE SW8081A mg/kg 24 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
4,4'-DDT SW8081A mg/kg 24 (ing) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Aldrin SW8081A mg/kg 0.5 (ing) [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
Dieldrin SW8081A mg/kg 0.015 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endosulfan I SW8081A mg/kg 7 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
Endosulfan II SW8081A mg/kg 7 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endosulfan sulfate SW8081A mg/kg 7 [0.074] [0.15] [0.035] [0.05] [0.1] 0.000455 J [0.086] [0.095]
Endrin SW8081A mg/kg 0.3 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endrin aldehyde SW8081A mg/kg – [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Endrin ketone SW8081A mg/kg – [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Heptachlor SW8081A mg/kg 0.8 (inh) [0.074] [0.15] [0.035] [0.05] [0.1] [0.0023] [0.086] [0.095]
Heptachlor epoxide SW8081A mg/kg 0.2 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0023] [0.086] [0.095]
Methoxychlor SW8081A mg/kg 52 [0.074] [0.15] [0.035] [0.05] [0.1] [0.0046] [0.086] [0.095]
Toxaphene SW8081A mg/kg 8 (ing) [1.9] [3.7] [0.88] [1.3] [2.6] [0.115] [2.2] [2.4]
alpha-BHC SW8081A mg/kg – [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
alpha-Chlordane SW8081A mg/kg 3 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
beta-BHC SW8081A mg/kg – [0.056] [0.11] [0.026] [0.038] [0.078] [0.0046] [0.065] [0.072]
delta-BHC SW8081A mg/kg – [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
gamma-BHC (Lindane) SW8081A mg/kg 0.003 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]
gamma-Chlordane SW8081A mg/kg 3 [0.056] [0.11] [0.026] [0.038] [0.078] [0.0023] [0.065] [0.072]

Total Organic Carbon (TOC) SGS SOP mg/kg – 42,700 117,000 22,700 46,000 52,100 – 31,600 39,100

Mercury SW7471A mg/kg 1.4 [0.156] 0.0911 J 0.0481 J [0.102] 0.0398 J [205] 0.0305 J 0.0323 J

KEY DESCRIPTION
– Analysis not requested or cleanup level not established
% percent

mg/kg milligrams per kilogram
Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.
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TABLE 5-14c SUMMARY OF WATER ANALYTICAL RESULTS - SITE 29:  SUQITUGHNEQ RIVER AND ESTUARY
SHANNON & WILSON, INC.

Sample Type:
Location ID: 29SW102 29SW103
Sample ID: 04NE29SW101 04NE29SW201 04NE29SW301 04NE29SW102 * 04NE29SW103
Depth (ft): - - - - -

Sample Date: 8/12/2004 8/12/2004 8/12/2004 8/14/2004 8/15/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0112 J 0.0117 J [0.050] 0.0146 J 0.0101 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 0.111 J 0.122 J 0.0879 J 0.0846 J 0.127 J
Residual Range Organics (RRO) AK103 mg/L 1.1 0.325 J 0.346 J [0.5] 0.252 J 0.369 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.5] [0.4] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] [1]
Toluene SW8260B µg/L 1000 [1] [1] [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 0.0848 [0.0556] 0.0119 J [0.0549] [0.0549]
Acenaphthylene PAH SIM µg/L 2,200 [0.0575] [0.0556] 0.0118 J [0.0549] [0.0549]
Anthracene PAH SIM µg/L 11,000 [0.0575] [0.0556] [0.1] [0.0549] [0.0549]
Benzo(a)anthracene PAH SIM µg/L 1 [0.0575] [0.0556] 0.0433 [0.0549] [0.0549]
Benzo(a)pyrene PAH SIM µg/L 0.2 [0.0575] [0.0556] 0.0383 J [0.0549] [0.0549]
Benzo(b)fluoranthene PAH SIM µg/L 1 [0.0575] [0.0556] 0.036 [0.0549] [0.0549]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 [0.0575] [0.0556] [0.1] [0.0549] [0.0549]
Benzo(k)fluoranthene PAH SIM µg/L 10 [0.0575] [0.0556] 0.0672 [0.0549] [0.0549]
Chrysene PAH SIM µg/L 100 [0.0575] [0.0556] 0.0552 [0.0549] [0.0549]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 [0.0575] [0.0556] 0.0324 [0.0549] [0.0549]
Fluoranthene PAH SIM µg/L 1,460 [0.115] [0.111] 0.0227 J [0.11] [0.11]
Fluorene PAH SIM µg/L 1,460 0.0656 [0.0556] 0.0114J [0.0549] [0.0549]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 [0.0575] [0.0556] 0.0396 [0.0549] [0.0549]
Naphthalene PAH SIM µg/L 700 0.261 [0.0556] B 0.0118 J [0.0549] B [0.0549] B
Phenanthrene PAH SIM µg/L 11,000 0.0614 J [0.111] 0.0132 J [0.11] [0.11]
Pyrene PAH SIM µg/L 1,100 [0.0575] [0.0556] 0.0223 J [0.0549] [0.0549]

Polychlorinated Biphenyls (PCBs)
PCB-1016  (Aroclor 1016) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1221  (Aroclor 1221) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1232  (Aroclor 1232) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1242  (Aroclor 1242) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1248  (Aroclor 1248) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1254  (Aroclor 1254) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1260  (Aroclor 1260) SW8082 µg/L 0.5 [0.109] [0.111] [0.5] [0.115] [0.105]
PCB-1262 (Aroclor 1262) SW8082 µg/L 0.5 - - [0.5] - -
PCB-1268 (Aroclor 1268) SW8082 µg/L 0.5 - - [0.5] - -

Calculated Total aromatic hydrocarbons (TAH) † (see text) µg/L 10 2.7 2.7 2.8 2.7 2.7
Calculated Total aqueous hydrocarbons (TAqH) ‡ (see text) µg/L 15 3.5 3.2 3.0 3.2 3.2

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter

µg/L micrograms per liter

Cleanup Levels

J Estimated concentration; refer to Appendix C for data qualification information

[0.0532] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

†

‡

  SURFACE WATER
29SW101

TAH equals the sum of BTEX analyte concentrations estimated below the PQL or detected above the PQL, plus 1/2 the 
PQL of analytes not reported above the Method Detection Limit (MDL).

TAqH equals the sum of BTEX and PAH analyte concentrations estimated below the PQL or detected above the PQL, 
plus 1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

Water Matrix
Site 29 - Suqitughneq River and Estuary

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C and, for TAH/TAqH, 
surface water levels in 18 AAC 70. 
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5.15 Site 31: White Alice Site 

Soil samples were collected from 39 locations at the former White Alice 
Communications site.  Fifteen of these samples were analyzed to assess potential fuel impacts, 
and 24 were analyzed for PCBs. 

5.15.1 Site Description 

The White Alice site is located southeast and above the MOC in a glacial valley at the 
base of Mt. Kangukhsam.  The site was the location of four large antennas, a central main 
electronics building, and other supporting structures.  It appears to be located on a rise of 
unconsolidated surficial material deposited by a glacier, and is bounded on the west by the 
incised south branch of the Suqi. River, and the east-north east by a shallow drainage basin.  
Figure 5-15 shows the general layout of Site 31 with sampling locations.  Concrete foundations 
of the Main Electronics Center and the four former antennas remain on the site. 

5.15.2 Data Collection Objectives 

Surface and subsurface soil samples were collected to address uncertainties regarding the 
extent of potential fuel and/or PCB contamination identified during the previous remedial 
investigations and removal actions. 

5.15.3 Work Plan Variances 

Sampled locations varied from the proposed sample locations due to inconsistencies 
between the site figure and observed surface features. 

The WP called for six surface soil samples and two co-located subsurface soil samples 
from an area downgradient of a former septic tank outfall and previous sample location 
01NE31SS123.  An extra co-located subsurface soil sample was collected beneath the shallow 
sample 31SS131.  The soil surface in this area appeared to be recently regraded.  An organic soil 
horizon was encountered while collecting Sample 31SS131.  The organic layer might represent 
the surface of the site before the recent grading., therefore Sample 31SB134 was collected from 
soil below this layer.  

5.15.4 Field Investigation 

Field activities occurred at Site 31 on August 31, 2004.  A summary of samples collected, 
including a description of sample location and classification, is presented in Table 5-15a, and 
Figure 5-15 depicts the sample locations.  Photograph 15 in Appendix A shows soil sampling 
activities on the western portion of the site, with the northeastern portion of the site visible in the 
background. 
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5.15.4.1 Soil Sampling 

In the vicinity of the former fuel tank impoundment at the western edge of the site, two 
shallow soil borings were advanced to 5.5 feet bgs.  Two subsurface soil samples were collected 
from each boring and analyzed for DRO and RRO.  One of the samples was also analyzed for 
TOC.  Samples 31SB101 and 31SB102 were collected from Boring 31B1, and Samples 
31SB103 and 31SB104 were collected from Boring 31B2.  The boring locations are shown on 
Figure 5-15.  Surface soil Sample 31SS110 was collected near Boring 31B1, approximately 20 
feet downgradient of previous sample location 01NE31SS119/120.  This sample was collected 
where water was suspected to drain from the former AST impoundment, and was analyzed for 
DRO, RRO, and total organic carbon. 

Five subsurface soil samples (approximately 2 to 4 feet bgs) were collected from 
locations along the former buried fuel pipelines at Site 31.  Three soil samples (Samples 
31SB105 through 31SB107) were collected from locations along the west side of the main 
electronics center.  Sample 31SB108 was collected from the west side of WAC Antenna 3 and 
Sample 31SB109 was collected from the west side of WAC Antenna 4.  The sample depths were 
accessed with a drill rig and the samples were collected from drill auger flights.  Samples 
31SB105 through 31SB109 were analyzed for DRO, RRO, GRO, BTEX, PAHs, and total 
organic carbon. 

Soil samples were collected in the vicinity of the former AST at Antenna 1 in the 
southern portion of the White Alice site.  Three surface soil samples and two co- located 
subsurface samples were collected in a radius approximately 10 to 15 feet from previous sample 
location 01NE31SS105/106.  The co-located samples (with numbers from 126 to 129) were 
collected from drill auger flights, and Sample 31SS130 was accessed with a shovel.  The five 
samples were analyzed for DRO and RRO, and three of the samples were also analyzed for TOC. 

Near surface and co-located subsurface samples were collected for PCB analysis in three 
distinct areas.  The co- located samples were collected from drill auger flights, and the single 
surface samples were accessed with a shovel.   

On the south side of the former Main Electronics Center, Building 1001, soil samples 
were collected from six locations surrounding the eastern portion of the former PCB sampling 
grid.  At three of the sample locations, a co-located subsurface soil sample was collected along 
with a surface soil sample.  These samples were numbered (31SS or 31SB) sequentially from 
117 through 125. 

Four surface soil samples and two co-located subsurface soil samples were collected 
along the western portion of the site, downgradient of previous sample location 01NE31SS124 
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and west of the road.  These samples, with numbers from 31SS or 31SB 111 to 116, were 
analyzed for PCBs. 

Six surface soil samples and three co- located subsurface soil samples were collected from 
locations downgradient of the former septic tank outfall in the northern portion of the site.  These 
samples, with numbers from 31SS or 31SB 131 to 139 were analyzed for PCBs.   

5.15.4.2 IDW 

Headspace samples were returned to the soil surface at the corresponding soil sampling 
location.  Soil cuttings were used to backfill the boring of origin.  Headspace bags, sampling 
gloves, and disposable rubber overboots were placed in the project IDW bag.  Water used for 
decontamination of hand tools, auger and rod, and boots was transferred to a 55 gallon drum at 
the MOC, then filtered through GAC and discharged to the surface.   

5.15.4.3 Field Observations 

The surface of the While Alice site appears to have been recently re-graded, removing the 
markings of previous sampling locations.  The scales and orientations of the various features on 
the site figure were inconsistent with features in the field, particularly the location of the former 
septic tank outfall line.  Witching rods were used to estimate the boundaries of former 
excavations and piping, and spray paint marks remaining on the main building slab were used to 
estimate the boundaries of the PCB sampling grid. 

5.15.5 Analytical Results 

Table 5-15b summarizes the Site 31 analytical results for soil samples.  One location for 
the fuel system-related samples contained hydrocarbon concentrations in excess of the ADEC 
cleanup criteria.  Sample 31SB106 was collected along the former pipeline corridor from east of 
the road and west of Building 1001, and contained 1,280 mg/kg DRO.  The associated QC and 
QA samples also contained over 1,000 mg/kg DRO.  While benzene was not detected, QA 
replicate Sample 31SB306 has a benzene PQL in excess of the cleanup criterion.  PAHs were 
detected at several locations in concentrations two orders of magnitude below cleanup criteria. 

The samples from the six locations surrounding the eastern portion of the PCB sampling 
grid at former Building 1001, plus a quality control duplicate and replicate set, contained 
detectable levels of the PCB congener Aroclor 1260.  Samples 31SS119, 31SB121, 31SS122, 
31SS123, and 31SS125 contained concentrations of Aroclor 1260 from 2.08 to 14.8 mg/kg, 
exceeding the 1 mg/kg cleanup criterion.  Aroclor 1260 was detected in some of the samples 
from the Septic outfall and western sampling areas, but at levels less than the cleanup criterion. 



TABLE 5-15a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 31: WHITE ALICE SITE 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-15 for borehole and well locations)(feet) (ppm) ^ Sample Classification†

Soil Samples

* 31SB101 31B1-2 8/31/04 Boring 31B1 2-3.5 0.7 Medium dense, brown, slightly gravelly SAND; moist
* 31SB102 31B1-4 8/31/04 Boring 31B1 4-5.5 0.6 Medium dense, brown, slightly gravelly SAND; moist

* 31SB103 31B2-2 8/31/04 Boring 31B2 2-3.5 0.4 Medium dense, brown, coarse gravelly, sandy SILT; moist
* 31SB104 31B2-4 8/31/04 Boring 31B2 4-5.5 0.7 Dense, brown, gravelly, silty SAND; moist - rock at bottom

* 31SB105 31SB105- 8/31/04 Fuel pipeline corridor, SW side of road 2.7-3.1 0.5 Dark brown, silty, gravelly SAND; moist
* 31SB106 31SB106- 8/31/04 Fuel pipeline corridor, NE side of road 2.5-2.8 43 Dark brown, silty, gravelly SAND; moist
* 31SB206 31SB106- 8/31/04 QC replicate of Sample 31SB106 2.5-2.8 43 Dark brown, silty, gravelly SAND; moist
* 31SB306 31SB106- 8/31/04 QA replicate of Sample 31SB106 2.5-2.8 43 Dark brown, silty, gravelly SAND; moist
* 31SB107 31SB107- 8/31/04 Fuel pipeline corridor, PCB grid area 3-3.5 0.4 Brown, slightly silty, sandy GRAVEL; moist
* 31SB108 31SB108- 8/31/04 Fuel pipeline corridor, Antenna 3 AST 3.5-4 0.3 Brown, gravelly medium SAND; moist
* 31SB109 31SB109- 8/31/04 Fuel pipeline corridor, Antenna 4 AST 3.5-4 0.8 Dense, brown, silty, sandy GRAVEL; moist

* 31SS110 31SS110-1 8/31/04 Probable water drainage from ASTs, 1.65 0.7 Brown, silty, sandy GRAVEL; moist
* 31SS111 31SS111-1 8/31/04 N of ASTs, W of road, NE sample 1.2 - Brown, silty, sandy GRAVEL; moist
* 31SS112 31SS112-2 8/31/04 N of ASTs, W of road, SE sample 1.8-2.0 - Dark brown, silty, sandy GRAVEL; trace organics; moist
* 31SB113 31SS112-4 8/31/04 Beneath Sample 31SS112 3.7-4 - Light brown, slightly sandy, silty, GRAVEL; moist
* 31SS114 31SS114-1 8/31/04 N of ASTs, W of road, SW sample 0.9 - Brown, silty, sandy GRAVEL; moist
* 31SS115 31SS115-2 8/31/04 N of ASTs, W of road, NW sample 1.9-2.1 - Brown, silty, sandy GRAVEL and cobbles; moist
* 31SB116 31SS115-4 8/31/04 Beneath Sample 31SS115 3.8-4.1 - Brown, sandy, gravelly SILT; moist

* 31SS117 31SS117-2 8/31/04 SW sample, Main Center, former PCB grid 1.9 - Dark brown, sandy, gravelly SILT; moist
* 31SB118 31SS117-4 8/31/04 Beneath Sample 31SS117 4 - Brown, sandy, gravelly SILT; moist
* 31SB218 31SS117-4 8/31/04 QC replicate of Sample 31SB118 4 - Brown, sandy, gravelly SILT; moist
* 31SB318 31SS117-4 8/31/04 QA replicate of Sample 31SB118 4 - Brown, sandy, gravelly SILT; moist
* 31SS119 31SS119-1 8/31/04 Main Center, in SE corner of former PCB grid 0.8-1.2 - Dense, brown, silty, sandy GRAVEL; moist
* 31SS120 31SS120-2 8/31/04 N sample, Main Center, former PCB grid 1.9-2.1 - Light brown, slightly silty, sandy GRAVEL; moist
* 31SB121 31SS120-4 8/31/04 Beneath Sample 31SS120 4-4.2 - Brown, gravelly, silty SAND; moist
* 31SS122 31SS122-1 8/31/04 S sample, Main Center, former PCB grid 1.2 - Stiff, dark brown, SILT; moist
* 31SS123 31SS123-2 8/31/04 E sample, Main Center, former PCB grid 2 - Brown, silty, gravelly SAND; moist - pipe next to hole
* 31SB124 31SS123-4 8/31/04 Beneath Sample 31SS123 3.8-4.1 - Brown to dark brown, silty gravelly SAND; moist
* 31SS125 31SS125-1 8/31/04 NE sample, Main Center, former PCB grid 1.2 - Brown, silty, gravelly SAND; moist

* 31SS126 31SS126-2 8/31/04 Antenna 1 AST (01NE31SS105) area, W sample 1.5-2 <0.2 Brown, poorly graded, silty SAND; moist
* 31SB127 31SS126-4 8/31/04 Beneath Sample 31SS126 3.5-3.8 0.4 Brown SILT; trace gravel; moist
* 31SS128 31SS128-2 8/31/04 Antenna 1 AST area, N sample 1.8-2 <0.2 Brown, sandy SILT; moist
* 31SB129 31SS128-4 8/31/04 Beneath Sample 31SS128 3.7-3.8 0.2 Brown, gravelly SILT; moist

Sample 
Number**
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TABLE 5-15a SAMPLE LOCATIONS AND DESCRIPTIONS - SITE 31: WHITE ALICE SITE 
SHANNON & WILSON, INC.

Sample Location Depth

Field
Screeni

ng
LOCID Date (See Figure 5-15 for borehole and well locations)(feet) (ppm) ^ Sample Classification†

Sample 
Number**
Soil Samples

* 31SS130 31SS130-1 8/31/04 Antenna 1 AST area, SE sample 1.3 <0.2 Brown, poorly graded SAND and stiff SILT; layered; moist

* 31SS131 31SS131-2 8/31/04 SE sample, septic tank outfall area 2.1 - Brown, sandy, silty GRAVEL; moist
* 31SS132 31SS132-2 8/31/04 SW sample, septic tank outfall area 1.4-1.6 - Brown, silty, sandy GRAVEL; moist
* 31SB133 31SS132-4 8/31/04 Beneath Sample 31SS132 3.5-4 - Brown, sandy, silty GRAVEL; moist
* 31SB134 31SS131-3 8/31/04 Beneath Sample 31SS131 2.9 - Brown, silty, sandy GRAVEL; moist
* 31SS135 31SS135-1 8/31/04 S-central sample, septic tank outfall area 1.1-1.2 - Brown, silty, sandy GRAVEL; moist
* 31SS136 31SS136-1 8/31/04 NE sample, septic tank outfall area 1.3-1.5 - Dark brown, slightly silty, sandy GRAVEL; trace organics; moist
* 31SB137 31SS136-4 8/31/04 Beneath Sample 31SS136 4.2-4.5 - Brown, slightly silty, sandy GRAVEL; moist
* 31SS138 31SS138-1 8/31/04 Central sample, septic tank outfall area 1-1.5 - Brown, silty, sandy GRAVEL; moist
* 31SS139 31SS139-2 8/31/04 NW sample, septic tank outfall area 1.4-1.6 - Brown, silty, sandy GRAVEL; moist

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Table 5-15b)
** The full sample number is preceded by "04NE", for example 31SB101 is sample 04NE31SB101
^ Field screening instrument was an HnU HW101 photoionization detector (PID) with 11.7 eV lamp
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

ppm parts per million, calibrated to 100 ppm isobutylene
LOCID Location Identification: "31SS130-1" signifies Site 31, Surface Sample 130 at 1-foot depth (depth is rounded to the nearest foot)
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TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 31: WHITE ALICE SITE
SHANNON & WILSON, INC.

Sample Type: SURFACE 

Location ID: 31B1-2 31B1-4 31B2-2 31B2-4 31SS110-1 31SB105-3 31SB107-3 31SB108-4 31SB109-4

Sample ID: 04NE31SB101 04NE31SB102 04NE31SB103 04NE31SB104 04NE31SS110 04NE31SB105 04NE31SB106 04NE31SB206 04NE31SB306 04NE31SB107 04NE31SB108 * 04NE31SB109
Depth (ft): 2-3.5 4-5.5 2-3.5 4-5.5 1.65 2.7-3.1 2.5-2.8 2.5-2.8 2.5-2.8 3-3.5 3.5-4 3.5-4

Sample Date: 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

PID Headspace Reading HNU HW101 PID ppm – 0.7 0.6 0.4 0.7 0.7 0.5 43 43 43 0.4 0.3 0.8

Percent Moisture A2540G / E160.3M % – 3.0 3.2 7.9 7.8 8.9 10.3 8.8 10 6.6 7.2 3.4 91.1

Gasoline Range Organics (GRO) AK101 mg/kg 300 – – – – – [3.78] B 110 J 119 J 76.7 J [3.40] B [2.62] B [3.17] B
Diesel Range Organics (DRO) AK102 mg/kg 250 85.3 3.91 J 19 J 24.8 14.7 J 30 1,280 1,080 1,240 8.3 J 50.6 J 7.97J
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 32 J 14.1 J 86.5 106 229 421 J 474 J 350 J 204 84.0 27.7 J 74.5

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 – – – – – [19.6] [16.9] [17.1] [70.5] [17.7] [13.6] [16.5]
Ethylbenzene SW8260B µg/kg 5,500 – – – – – [37.8] [32.4] [33] [70.5] [34.0] [26.2] [31.7]
Toluene SW8260B µg/kg 5,400 – – – – – [75.6] [64.8] [66] [70.5] [68.1] [52.4] [63.3]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) – – – – – [37.8] [32.4] [33] [70.5] [34.0] [26.2] [31.7]
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) – – – – – [75.6] [64.8] [66] [141] [68.1] [52.4] [63.3]

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 – – – – – [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Acenaphthylene PAH SIM µg/kg 210,000 – – – – – [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Anthracene PAH SIM µg/kg 4,300,000 – – – – – [5.63] [5.49] [56.6] [50] [5.48] [5.11] [5.66]
Benzo(a)anthracene PAH SIM µg/kg 6,000 – – – – – 2.53 J 73.5 70.9 67.8 [5.48] 3.11 J [5.66]
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) – – – – – 2.662 J 23.0 56 J 28.6 J 2.55 J [5.11] [5.66]
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 – – – – – 2.3 J 74.1 98.8 78.5 2.9 J [5.11] [5.66]
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 – – – – – 1.73 J 32.8 31.4 28.6 J 2.07 J [5.11] [5.66]
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 – – – – – 2.56 J 92.9 [56.6] 78.5 2.48 J [5.11] [5.66]
Chrysene PAH SIM µg/kg 620,000 – – – – – 3.13 J 86.4 89.6 107 3.81 J [5.11] [5.66]
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) – – – – – [5.63] 18.5 16.7 14.3 J [5.48] [5.11] [5.66]
Fluoranthene PAH SIM µg/kg 2,100,000 – – – – – 5.62 J 167 156 164 6.68 [5.11] [5.66]
Fluorene PAH SIM µg/kg 270,000 – – – – – 1.88 J [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) – – – – – [5.63] 40.0 38.6 28.6 J [5.48] [5.11] [5.66]
Naphthalene PAH SIM µg/kg 21,000 – – – – – [5.63] [54.9] [56.6] [50] [5.48] [5.11] [5.66]
Phenanthrene PAH SIM µg/kg 4,300,000 – – – – – 4.66 J 6.73 [56.6] 21.4 J 4.62 J [5.11] [5.66]
Pyrene PAH SIM µg/kg 1,500,000 – – – – – 4.3 J 214 227 253 5.71 [5.11] [5.66]

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh) – – – – – – – – – – – –
PCB-1221  (Aroclor 1221) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1232  (Aroclor 1232) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1242  (Aroclor 1242) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1248  (Aroclor 1248) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1254  (Aroclor 1254) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1260  (Aroclor 1260) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1262 (Aroclor 1262) SW8082 mg/kg " – – – – – – – – – – – –
PCB-1268 (Aroclor 1268) SW8082 mg/kg " – – – – – – – – – – – –

Total Organic Carbon (TOC) SGS SOP mg/kg – – – – 5,640 11,900 12,800 8,310 8,890 – 2,490 1,790 4,240

KEY DESCRIPTION
– Analysis not requested or cleanup level not established

ppm parts per million
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram
PID Photoionization detector

Cleanup Levels

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

[3.400] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

2900 Reported concentration exceeds the regulatory cleanup leve
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Soil Matrix
Site 31 - White Alice Site

BOREHOLE 31B1 BOREHOLE 31B2

31SB106-3

FUEL PIPELINE AND ASTS

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and 
B2 for the "Under 40 inches" precipitation zone.
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TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 31: WHITE ALICE SITE
SHANNON & WILSON, INC.

Sample Type:

Location ID:

Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm –

Percent Moisture A2540G / E160.3M % –

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh)
PCB-1221  (Aroclor 1221) SW8082 mg/kg "
PCB-1232  (Aroclor 1232) SW8082 mg/kg "
PCB-1242  (Aroclor 1242) SW8082 mg/kg "
PCB-1248  (Aroclor 1248) SW8082 mg/kg "
PCB-1254  (Aroclor 1254) SW8082 mg/kg "
PCB-1260  (Aroclor 1260) SW8082 mg/kg "
PCB-1262 (Aroclor 1262) SW8082 mg/kg "
PCB-1268 (Aroclor 1268) SW8082 mg/kg "

Total Organic Carbon (TOC) SGS SOP mg/kg –

KEY
–

ppm
%

mg/kg
µg/kg
PID

Cleanup Levels

ing
inh
J

[3.400] B
36

2900
[0.0072]
[0.037]

*

Soil Matrix
Site 31 - White Alice Site

31SS126-2 31SS126-4 31SS128-2 31SS128-4 31SS130-1 31SS111-1 31SS112-2 31SS112-4 31SS114-1 31SS115-2 31SS115-4

04NE31SS126 04NE31SB127 04NE31SS128 04NE31SB129 04NE31SS130 04NE31SS111 04NE31SS112 04NE31SB113 04NE31SS114 04NE31SS115 04NE31SB116
1.5-2 3.5-3.8 1.8-2 3.7-3.8 1.3 1.2 1.8-2 3.7-4 0.9 1.9-2.1 3.8-4.1

8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004

<0.2 0.4 <0.2 0.2 <0.2 – – – – – –

2.6 11.9 13.5 13.7 3.7 15.6 11 3.6 2.6 21.2 24.5

– – – – – – – – – – –
5.24 J 9.06 J 6.35 J 5.52 J 6.83 J – – – – – –
26.8 J 122 75.7 56.4 J 88.4 – – – – – –

– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –

– – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –

– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – [0.0593] [0.0585] [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – 0.0606 0.0307 J [0.0498] [0.0503] [0.0639] [0.0667]
– – – – – – – – – – –
– – – – – – – – – – –

1,460 – 6,980 6,050 – – – – – – –

DESCRIPTION
Analysis not requested or cleanup level not established
parts per million
percent
milligrams per kilogram
micrograms per kilogram
Photoionization detector

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

ANTENNA 1 AST AREA

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 
ACC 75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

WESTERN AREA
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TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 31: WHITE ALICE SITE
SHANNON & WILSON, INC.

Sample Type:

Location ID:

Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm –

Percent Moisture A2540G / E160.3M % –

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh)
PCB-1221  (Aroclor 1221) SW8082 mg/kg "
PCB-1232  (Aroclor 1232) SW8082 mg/kg "
PCB-1242  (Aroclor 1242) SW8082 mg/kg "
PCB-1248  (Aroclor 1248) SW8082 mg/kg "
PCB-1254  (Aroclor 1254) SW8082 mg/kg "
PCB-1260  (Aroclor 1260) SW8082 mg/kg "
PCB-1262 (Aroclor 1262) SW8082 mg/kg "
PCB-1268 (Aroclor 1268) SW8082 mg/kg "

Total Organic Carbon (TOC) SGS SOP mg/kg –

KEY
–

ppm
%

mg/kg
µg/kg
PID

Cleanup Levels

ing
inh
J

[3.400] B
36

2900
[0.0072]
[0.037]

*

Soil Matrix
Site 31 - White Alice Site

31SS117-2 31SS119-1 31SS120-2 31SS120-4 31SS122-1 31SS123-2 31SS123-4 31SS125-1

04NE31SS117 04NE31SB118 04NE31SB218 04NE31SB318 04NE31SS119 04NE31SS120 04NE31SB121 04NE31SS122 04NE31SS123 04NE31SB124 04NE31SS125
1.9 4 4 4 0.8-2 1.9-2.1 4-4.2 1.2 2 3.8-4.1 1.2

8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Primary Duplicate Triplicate

– – – – – – – – – – –

7.4 7.2 7.3 7.0 4.5 9.7 8.3 12.4 9.3 9.4 12.3

– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –

– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –

– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –
– – – – – – – – – – –

[0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
[0.0521] [0.0537] [0.0545] [0.050] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
[0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
[0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
[0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
[0.0521] [0.0537] [0.0545] [0.025] [0.0521] [0.0565] [0.0534] [0.0568] [0.0557] [0.0563] [0.0565]
0.213 0.487 0.634 0.666 14.6 0.387 2.77 7.66 14.8 0.455 2.08

– – – [0.025] – – – – – – –
– – – [0.025] – – – – – – –

– – – – – – – – – – –

DESCRIPTION
Analysis not requested or cleanup level not established
parts per million
percent
milligrams per kilogram
micrograms per kilogram
Photoionization detector

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

31SS117-4

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2 
for the "Under 40 inches" precipitation zone, migration to groundwater exposure route.

FORMER BUILDING 1001 GRID
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TABLE 5-15b SUMMARY OF SOIL ANALYTICAL RESULTS - SITE 31: WHITE ALICE SITE
SHANNON & WILSON, INC.

Sample Type:

Location ID:

Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

PID Headspace Reading HNU HW101 PID ppm –

Percent Moisture A2540G / E160.3M % –

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Polychlorinated Biphenyls (PCBs) Sum of congeners:
PCB-1016  (Aroclor 1016) SW8082 mg/kg 1 (ing/inh)
PCB-1221  (Aroclor 1221) SW8082 mg/kg "
PCB-1232  (Aroclor 1232) SW8082 mg/kg "
PCB-1242  (Aroclor 1242) SW8082 mg/kg "
PCB-1248  (Aroclor 1248) SW8082 mg/kg "
PCB-1254  (Aroclor 1254) SW8082 mg/kg "
PCB-1260  (Aroclor 1260) SW8082 mg/kg "
PCB-1262 (Aroclor 1262) SW8082 mg/kg "
PCB-1268 (Aroclor 1268) SW8082 mg/kg "

Total Organic Carbon (TOC) SGS SOP mg/kg –

KEY
–

ppm
%

mg/kg
µg/kg
PID

Cleanup Levels

ing
inh
J

[3.400] B
36

2900
[0.0072]
[0.037]

*

Soil Matrix
Site 31 - White Alice Site

31SS131-2 31SS131-3 31SS132-2 31SS132-4 31SS135-1 31SS136-1 31SS136-4 31SS138-1 31SS139-2

04NE31SS131 04NE31SB134 04NE31SS132 04NE31SB133 04NE31SS135 04NE31SS136 * 04NE31SB137 04NE31SS138 04NE31SS139
2.1 2.9 1.4-1.6 3.5-4 1.1-1.2 1.3-1.5 4.2-4.5 1-1.5 1.4-1.6

8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004

– – – – – – – – –

16.1 14.8 6.8 6.5 8.1 10.3 9.7 16.3 13.8

– – – – – – – – –
– – – – – – – – –
– – – – – – – – –

– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –

– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –
– – – – – – – – –

[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
[0.0599] [0.0597] [0.0565] [0.052] [0.0545] [0.0587] [0.0579] [0.0585] [0.0596]
0.0591 J 0.0977 0.278 0.0314 J 0.34 0.0448 J [0.0579] [0.0585] [0.0596]

– – – – – – – – –
– – – – – – – – –

– – – – – – – – –

DESCRIPTION
Analysis not requested or cleanup level not established
parts per million
percent
milligrams per kilogram (ppm)
micrograms per kilogram (ppb)
Photoionization detector

Cleanup level based on ingestion pathway
Cleanup level based on inhalation pathway
Estimated concentration; refer to Appendix C for data qualification information
Result qualified as not detected due to method, trip, or equipment blank detection
Concentration detected
Reported concentration exceeds the regulatory cleanup leve
Analyte not detected above Practical Quantitation Limit (PQL)
Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

Matrix Spike / Matrix Spike Duplicate (MS/MSD)

SEPTIC OUTFALL AREA 

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, Tables B1 and B2 
for the "Under 40 inches" precipitation zone, migration to groundwater exposure route.
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SITE 31 - WHITE ALICE SITE

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005                                                                     32-1-16821
Fig. 5-15SHANNON & WILSON, INC.

Geotechnical & Environmental Consultants
Note:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.
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5.16 Background Sample Collection 

Soil samples were collected from 18 background locations.  Surface water and sediment 
samples were collected from 10 locations. 

5.16.1 Site Description 

Background samples from the tundra surface soil, gravel surface soil, sediment, and 
surface water were intended to be collected from areas that exhibited similar physical 
characteristics (aspect, elevation, drainage basin, vegetation and topography) to the potentially 
impacted areas at Northeast Cape. The background sample locations were therefore selected 
from areas outside the property boundary, as shown on Figure 5-16b, but within a 4-mile radius 
from the MOC.  Accordingly, samples were collected from a wide variety of different locations 
in an area of approximately 14.5 square miles around the northeast Cape Complex (See Table 5-
16a).   

5.16.2 Data Collection Objectives 

The objective of the background samples was to compile a statistically valid 
representation of naturally-occurring organic compounds in the project vicinity.  These data may 
be useful in evaluating whether observed on-site conditions are attributable to anthropogenic 
and/or biogenic sources.  

5.16.3 Work Plan Variances 

The objective of collecting background samples with “similar characteristics to site-
impacted areas at Northeast Cape, but … located within a reasonable distance from the site” was 
difficult to achieve.  As evident on Figure 2-2, there is no other area of massive deposition from 
a steep valley glacier within a reasonable distance of the site.  Gravelly surface soil similar to the 
site was particularly difficult to find, and three “background” samples were collected from the 
gravel quarries used as borrow sources during site development.  These quarries are within the 
boundary indicated on Figure 5-16, but are on a slope above the site, so were considered to be 
less impacted by site activities than down-gradient locations. 

5.16.3.1 Background Soil Samples 

Although 20 background soil samples were scoped, only eighteen samples were 
collected.  Of the 18 samples, 9 could be considered “gravelly” and 4 were primarily organic 
peat.  Bulk density tests were difficult to complete because many of the gravel areas contained 
fractured cobbles that would puncture the balloon of a volumeter or preclude driving a cylinder.  
Other soil sample locations would fill with water.  Seven successful bulk density measurements 
were completed. 
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Because measuring the grainsize of material that is primarily peat has no recognized 
method or application for our objectives, five peaty samples were submitted for analysis of 
organic content by ignition furnace.  The three peaty samples with less than 40 percent organics 
were also run for grainsize analysis with hydrometer testing, although this can bias the results 
high at the fine end of the grainsize distibution.  Three background soil samples appeared to 
contain mineral soil with over 10% fines, and were submitted for grainsize analysis with 
hydrometer testing of the fines.  Thirteen background soil samples were submitted for sieve 
analysis.  A grainsize portion was not collected from one background soil sample location 
because there was not enough soil left between the rocks after collecting the analytical sample to 
be representative of the analytical sample. 

5.16.3.2 Background Sediment Samples 

Granular sediments and sediments that were exposed due to low water levels were also 
difficult to find.  A majority of sediment samples were highly organic, and were collected 
through a water column.  The soft organic sediments were similar to those found in the 
Suqitughneq River and Estuary.  No bulk density tests of sediment were successfully completed.  
Due to a misunderstanding after discussing how a meaningful bulk density sample could be 
achieved, only two grainsize samples were collected from background sediment locations.  One 
of these samples was primarily peat and a grainsize analysis was not performed.  The other 
sample was submitted for full grainsize analysis. 

5.16.4 Field Investigation 

Background sampling field activities occurred between September 7 and September 13, 
2004.  A summary of samples collected, including a description of sample location and 
classification, is presented in Table 5-16a and sample locations are depicted on Figure 5-17.   

Nine surface soil samples (BGSS101, BGSS102, BGSS103, BGSS104, BGSS105, 
BGSS107, BGSS110, BGSS113, and BGSS115) were collected from areas with tundra 
vegetation beyond the installation boundary.  The samples were analyzed for DRO, RRO, GRO, 
total organic carbon, and, when practicable, physical soil properties (grain size distribution, 
moisture content, and soil bulk density).  In addition, a comparison of natural organics and 
petroleum derived components was conducted for the DRO and RRO results.  

Nine gravel surface soil samples were collected, three of which (Samples BGSS111, 
BGSS112, and BGSS114) were collected from the quarry areas to southwest and southeast of 
Site 31.  The background gravel samples were intended to be similar to the granular soils which 
comprise the gravel pads and roads of the former installation.  Photograph 16 in Appendix A 
shows a sample being collected from a gravel area.  The samples were analyzed for DRO, RRO, 
GRO, total organic carbon, and, when practicable, physical soil properties (grain size 
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distribution, moisture content, and soil bulk density).  These samples also underwent a 
comparison of natural organics and petroleum derived components for the DRO and RRO 
results.  

Ten sediment samples were collected from areas beyond the installation boundary.  The 
samples were analyzed for DRO, RRO, GRO, PAHs, BTEX, total organic carbon, and, when 
practicable, physical soil properties (grain size distribution, moisture content, and soil bulk 
density).  These samples also underwent a comparison of natural organics and petroleum derived 
components for the DRO and RRO results.  

Ten surface water samples were collected from rivers, streams, creeks, lakes, and ponds 
beyond the installation boundary.  The surface water sample locations generally coincided with 
the sediment sample locations.  The water samples were analyzed for DRO, RRO, GRO, PAH, 
and BTEX.  The PAH and BTEX results were used to calculate TaqH and TAH.  

5.16.4.1 IDW 

Sampling gloves were placed in the project IDW bag.  Water used for decontamination of 
hand tools was collected in a 55 gallon drum at camp, then filtered through GAC and discharged 
to the surface of the gravel pad.   

5.16.4.2 Field Observations 

The site-impacted areas at Northeast Cape, particularly in the Main Operations Complex, 
are an amalgam of building debris, native tundra, beach sand and gravel, quarried rock, and other 
environments.  The site is at the base of the only North-facing depositional area of a steep valley 
glacier on the northeast cape of St. Lawrence Island.  Surface runoff pathways from site-
impacted areas are often difficult to determine, particularly the drainage pathways to the north 
and west of the Upper Camp on the mountain crest. 

5.16.5 Analytical Results 

Table 5-16b summarizes the analytical results for background soil and sediment samples, 
and Table 5-16c summarizes the analytical results for water background samples.  Table 5-16d 
and Appendix B contains the results of the soil material testing (i.e., grainsize classification 
graphs). 

Of the nine surface soil samples collected from tundra areas, five (Samples BGSS102, 
BGSS103, 105, 113, and 115) were primarily organic peat, containing over 29 percent organics 
by dry mass as measured by combustion at 450ºC.  DRO concentrations in these samples ranged 
from 205 to an estimated 404 mg/kg, with three of them exceeding the 250mg/kg ADEC cleanup 
criterion.  RRO concentrations ranged from an estimated 1,260 to an estimated 2,080 mg/kg.  
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Higher mineral content soils were found beneath the vegetation for Samples BGSS101, 
BGSS104, BGSS107, and BGSS110.  Concentrations of DRO and RRO varied from below the 
PQLs to an estimated 198 mg/kg DRO and an estimated 1,240 mg/kg RRO.  All of the detected 
DRO and RRO in background samples exhibited characteristics of biogenic hydrocarbons (See 
Table D-1 in Appendix D).  

Samples BGSS106, BGSS108, BGSS109, BGSS111, BGSS112, BGSS114, BGSS116, 
BGSS117, and BGSS118 were collected from exposed coarse granular soils. The highest DRO 
and RRO concentrations of all the background samples were measured in Sample BGSS118, 
with values of 825 mg/kg DRO, and 5,080 mg/kg RRO.  Sample BGSS118 was collected from 
an area of beach sand and gravel, however the granular soil was found to overlay peat when an 
attempt was made to measure bulk density.  DRO concentrations were estimated values at 
concentrations less than the PQL for the remaining gravel-area samples.  RRO concentrations 
ranged from an estimated 18 mg/kg to an estimated 357 mg/kg.  The DRO and/or RRO 
concentrations, when adequate, were attributed to biogenic hydrocarbons. 

Of the ten sediment samples collected from areas beyond the installation boundary, 
Samples BGSD101 (and QA replicate BGSD301), BGSD103, and BGSD108 contained 
concentrations of DRO in excess of the ADEC soil cleanup criterion.  RRO concentrations 
ranged from an estimated 524 mg/kg to 4,260 mg/kg for these samples.  These hydrocarbons 
were assessed to be biogenic in origin.  BTEX constituents were not detected above the 
laboratory PQLs, however the benzene PQLs at seven locations exceeded the soil cleanup 
criterion.  The PQLs are likely elevated due to high moisture contents and organic materials. 

Ten surface water samples were collected from streams, creeks, or ponds beyond the 
installation boundary.  None of the results exceed the applied cleanup criteria.  The majority of 
the GRO, DRO, and RRO results were estimated values below the PQL or not detected above the 
PQL.  RRO was measured in Samples BGSW103 and BGSW105 at concentrations above the 
PQL.  RRO was detected at a similar concentration in the associated method blank for sample 
BGSW103, however.  Two samples (BGSW101 and BGSW104), which were collected from an 
area to the West of the Complex, along with an associated QC duplicate (BGSW201) contained 
levels of Naphthalene slightly greater than the PQL.  Naphthalene was also detected in Sample 
BGSW102 at a concentration less than the PQL. 



TABLE 5-16a - SAMPLE LOCATIONS AND DESCRIPTIONS - BACKGROUND 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-16) (feet) Sample Classification†

Soil Samples

* BGSS101 BGSS101 9/8/04 Drainage on toe of mountain, WSW of MOC 0.5-0.7 Brown, slightly gravelly, silty SAND and organics, moist
* BGSS202 BGSS101 9/8/04 QC replicate of Sample BGSS101 0.5-0.7 Brown, slightly gravelly, silty SAND and organics, moist
* BGSS301 BGSS101 9/8/04 QA replicate of Sample BGSS101 0.5-0.7 Brown, slightly gravelly, silty SAND and organics, moist
* BGSS102 BGSS102 9/8/04 Flat tundra and lake area to W of western antennas 0.7-0.9 Dark brown, silty PEAT; 
* BGSS103 BGSS103 9/8/04 Flat tundra and lake area to W of western antennas 0.5-0.7 Dark brown, silty PEAT; 
* BGSS104 BGSS104 9/8/04 Flat tundra and lake area to W of western antennas 0.4-0.8 Gray SILT; wet
* BGSS105 BGSS105 9/9/04 Tundra above beach, NW of site 0.4-0.5 Brown PEAT; wet
* BGSS106 BGSS106 9/9/04 Mid-reach, Tapisaghek River Valley, E of MOC 0.4-0.6 Brown, gravelly SAND to sandy GRAVEL; moist, scattered organics
* BGSS107 BGSS107 9/10/04 Upper Tapisaghek Valley, adjacent to dry creek bed 0-0.2 Brown, silty SAND; moist, with organics [Loam]
* BGSS108 BGSS108 9/10/04 Upper Tapisaghek Valley, in dry creek bed 0-0.2 Brown, sandy GRAVEL; moist
* BGSS109 BGSS109 9/10/04 Upper Tapisaghek Valley, similar to Site 6 0.2-0.4 Brown, slightly silty, sandy GRAVEL; moist, with organics
* BGSS110 BGSS110 9/10/04 Gravelly tundra above Tapisaghek River Delta 0.1-0.3 Brown, slightly silty, gravelly SAND; moist
* BGSS111 BGSS111 9/11/04 Western gravel quarry, south of MOC 0.1-0.3 Brown, sandy GRAVEL and cobbles; moist, trace silt and organics
* BGSS112 BGSS112 9/11/04 Eastern gravel quarry, across from base of tram 0-0.2 Brown, sandy GRAVEL; moist
* BGSS113 BGSS113 9/12/04 E of MOC above Upper Suqi. Lake - tundra w/ berries 0.3-0.5 Dark brown sandy SILT with PEAT; moist
* BGSS114 BGSS114 9/13/04 Eastern gravel quarry S of White Alice, N of BGSS112 0.1-0.3 Brown, silty, sandy GRAVEL; moist
* BGSS214 BGSS114 9/13/04 QC replicate of Sample BGSS114 0.1-0.3 Brown, silty, sandy GRAVEL; moist
* BGSS314 BGSS114 9/13/04 QA replicate of Sample BGSS114 0.1-0.3 Brown, silty, sandy GRAVEL; moist
* BGSS115 BGSS115 9/13/04 E of MOC above Upper Suqi. Lake, soil over talus 0.5-0.7 Dark brown, PEAT; moist
* BGSS116 BGSS116 9/13/04 E of MOC above Upper Suqi. Lake, gravel in talus 0-0.3 Brown, sandy GRAVEL; moist
* BGSS117 BGSS117 9/13/04 E of MOC above Upper Suqi. Lake - gravel track 0.1-0.3 Brown, sandy GRAVEL, trace silt; moist
* BGSS118 BGSS118 9/13/04 Above beach between Cargo Beach and Tapisaghek 0.3-0.5 Brown, rounded gravelly SAND; moist

Sediment Samples

* BGSD101 BGW101 9/8/04 Drainage on toe of mountain, WSW of MOC 0.3-0.5 Dark brown, slightly silty, gravelly SAND; wet
* BGSD201 BGW101 9/8/04 QC replicate of Sample BGSD101 0.3-0.5 Dark brown, slightly silty, gravelly SAND; wet
* BGSD301 BGW101 9/8/04 QA replicate of Sample BGSD101 0.3-0.5 Dark brown, slightly silty, gravelly SAND; wet
* BGSD102 BGW102 9/8/04 Flat tundra and lake area to W of western antennas 0-0.2 Dark brown, silty SAND and organics; wet [Loamy]
* BGSD103 BGW103 9/8/04 Flat tundra and lake area to W of western antennas 0.1-0.3 Dark brown PEAT; wet, with roots
* BGSD104 BGW104 9/8/04 Flat tundra and lake area to W of western antennas 0.2-0.5 Dark brown, silty PEAT; wet
* BGSD105 BGW105 9/9/04 Tundra above beach, NW of site 0-0.2 Brown to gray SILT; wet, with organics
* BGSD106 BGW106 9/9/04 Mid-reach, Tapisaghek River Valley, E of MOC 0-0.2 Brown, silty SAND; wet
* BGSD107 BGW107 9/10/04 Lower-reach, Tapisaghek River Valley, E of MOC 0.2-0.4 Brown, slightly silty SAND; wet

Sample 
Number**
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TABLE 5-16a - SAMPLE LOCATIONS AND DESCRIPTIONS - BACKGROUND 
SHANNON & WILSON, INC.

Sample Location Depth
LOCID Date (See Figure 5-16) (feet) Sample Classification†

Sample 
Number**

Sediment Samples

* BGSD108 BGW108 9/10/04 Outlet, smaller stream than Suqi, NW of Tapi. River 0-0.2 Brown to black, organic SILT; trace sand, rusty algae
* BGSD109 BGW109 9/10/04 Mid-reach, smaller stream, NW of Tapi. River 0-0.2 Dark brown, sandy SILT; wet, trace organics
* BGSD110 BGW110 9/12/04 E of MOC above Upper Suqi. Lake, small pond 0.1-0.3 Bark brown PEAT; wet, with roots
* BGSD210 BGW110 9/12/04 QC replicate of Sample BGSD110 0.1-0.3 Bark brown PEAT; wet, with roots
* BGSD310 BGW110 9/12/04 QA replicate of Sample BGSD110 0.1-0.3 Bark brown PEAT; wet, with roots

Surface Water Samples
(For size comparison, the Suqi. River was considered a large creek, and 
the Suqi. Estuary a large lake.)

* BGSW101 BGW101 9/8/04 Drainage on toe of mountain, WSW of MOC - Clear surface water from small creek
* BGSW201 BGW101 9/8/04 QC replicate of Sample BGSW101 - Clear surface water from small creek
* BGSW301 BGW101 9/8/04 QA replicate of Sample BGSW101 - Clear surface water from small creek
* BGSW102 BGW102 9/8/04 Flat tundra and lake area to W of western antennas - Clear surface water from medium-sized lake
* BGSW103 BGW103 9/8/04 Flat tundra and lake area to W of western antennas - Clear surface water from medium-sized lake
* BGSW104 BGW104 9/8/04 Flat tundra and lake area to W of western antennas - Clear surface water from medium-sized creek
* BGSW105 BGW105 9/9/04 Tundra above beach, NW of site - Clear surface water from small creek
* BGSW106 BGW106 9/9/04 Mid-reach, Tapisaghek River Valley, E of MOC - Clear surface water from small river
* BGSW107 BGW107 9/10/04 Lower-reach, Tapisaghek River Valley, E of MOC - Clear surface water from small river
* BGSW108 BGW108 9/10/04 Outlet, smaller stream than Suqi, NW of Tapi. River - Clear surface water from medium-sized creek
* BGSW109 BGW109 9/10/04 Mid-reach, smaller stream, NW of Tapi. River - Clear surface water from medium-sized creek
* BGSW110 BGW110 9/12/04 E of MOC above Upper Suqi. Lake, small pond - Clear surface water from small pond

note: Sediment and Surface Water samples were approximately co-located, and were thus given common LOCIDs from BGW101-BGW110

KEY DESCRIPTION

* Sample analyzed by the project or QA laboratory (See Tables 5-16b and 5-16c)
** The full sample number is preceded by "04NE", for example BGSS101 is sample 04NEBGSS101
† Sample classification applies to the portion of the specified sample interval from which the sample was collected
- Measurement not recorded or not applicable

LOCID Location Identification: "BGSS101" signifies Background Surface Soil Sample 101
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TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:
Location ID: BGSS102 BGSS103 BGSS104 BGSS105 BGSS106 BGSS107 BGSS108 BGSS109 BGSS110 BGSS111
Sample ID: 04NEBGSS101 04NEBGSS201 04NEBGSS301 04NEBGSS102 04NEBGSS103 04NEBGSS104 04NEBGSS105 04NEBGSS106 04NEBGSS107 04NEBGSS108 04NEBGSS109 04NEBGSS110 04NEBGSS111
Depth (ft): 0.5-0.7 0.5-0.7 0.5-0.7 0.7-0.9 0.5-0.7 0.4-0.8 0.4-0.5 0.4-0.6 0-0.2 0-0.2 0.2-0.4 0.1-0.3 0.1-0.3

Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/10/2004 9/11/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Percent Moisture A2540G / E160.3M % - 15.5 15.0 13.9 55.5 57.2 49.3 79.9 28.9 23.6 3.9 21.1 12.4 8.4

Gasoline Range Organics (GRO) AK101 mg/kg 300 2.21 J 2.01 J 5.44 1.60 J 2.80 J 1.54 J 3.91 J 1.56 J 1.46 J 1.23 J 1.31 J 0.773 J 0.899 J
Diesel Range Organics (DRO) AK102 mg/kg 250 20.5 J 18.9 J 6.29 219 J 404 J 198 J 269 J 22.3 J 40.5 J 4.01 J 50.8 J 12 J 6.25 J
Lab Assessment of Hydrocarbon Origin† - - - ^ - - biogenic biogenic biogenic biogenic ^ ^ ^ biogenic ^ ^
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing) 175 J 163 J 65.3 1,260 J 2,050 J 1,240 J 2,080 J 139 J 255 18 J 357 J 76.3 40.4
Lab Assessment of Hydrocarbon Origin† - - - ^ - - biogenic biogenic biogenic biogenic ^ ^ ^ biogenic ^ ^

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 - - - - - - - - - - - - -
Ethylbenzene SW8260B µg/kg 5,500 - - - - - - - - - - - - -
Toluene SW8260B µg/kg 5,400 - - - - - - - - - - - - -
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) - - - - - - - - - - - - -
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes) - - - - - - - - - - - - -

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000 - - - - - - - - - - - - -
Acenaphthylene PAH SIM µg/kg 210,000 - - - - - - - - - - - - -
Anthracene PAH SIM µg/kg 4,300,000 - - - - - - - - - - - - -
Benzo(a)anthracene PAH SIM µg/kg 6,000 - - - - - - - - - - - - -
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing) - - - - - - - - - - - - -
Benzo(b)fluoranthene PAH SIM µg/kg 21,000 - - - - - - - - - - - - -
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00 - - - - - - - - - - - - -
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00 - - - - - - - - - - - - -
Chrysene PAH SIM µg/kg 620,000 - - - - - - - - - - - - -
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing) - - - - - - - - - - - - -
Fluoranthene PAH SIM µg/kg 2,100,000 - - - - - - - - - - - - -
Fluorene PAH SIM µg/kg 270,000 - - - - - - - - - - - - -
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing) - - - - - - - - - - - - -
Naphthalene PAH SIM µg/kg 21,000 - - - - - - - - - - - - -
Phenanthrene PAH SIM µg/kg 4,300,000 - - - - - - - - - - - - -
Pyrene PAH SIM µg/kg 1,500,000 - - - - - - - - - - - - -

Total Organic Carbon (TOC) SGS SOP mg/kg - 15,200 13,700 - 88,100 164,000 67,800 434,000 7,450 11,800 1,320 46,100 7,660 4,510

Total Metals
Chromium SW6020 mg/kg 26 (total Cr) - - - - - - - - - - - - -
Lead SW6020 mg/kg 400 (ing/inh) - - - - - - - - - - - - -
Mercury SW7471A mg/kg 1.4 - - - - - - - - - - - - -
Zinc SW6020 mg/kg 9,100 - - - - - - - - - - - - -

KEY DESCRIPTION
- Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
^ Tentatively identified compounds not reviewed due to low concentration
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, 
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

Background Samples
Soil Matrix

BGSS101
SURFACE SOIL 
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TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:
Location ID:
Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

Percent Moisture A2540G / E160.3M % -

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Lab Assessment of Hydrocarbon Origin† - - -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)
Lab Assessment of Hydrocarbon Origin† - - -

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Total Organic Carbon (TOC) SGS SOP mg/kg -

Total Metals
Chromium SW6020 mg/kg 26 (total Cr)
Lead SW6020 mg/kg 400 (ing/inh)
Mercury SW7471A mg/kg 1.4
Zinc SW6020 mg/kg 9,100

Background Samples
Soil Matrix

BGSS112 BGSS113 BGSS115 BGSS116 BGSS117 BGSS118 BGW102
04NEBGSS112 04NEBGSS113 04NEBGSS114 * 04NEBGSS214 04NEBGSS314 04NEBGSS115 04NEBGSS116 04NEBGSS117 04NEBGSS118 04NEBGSD101 04NEBGSD201 04NEBGSD301 04NEBGSD102

0-0.2 0.3-0.5 0.1-0.3 0.1-0.3 0.1-0.3 0.5-0.7 0-0.3 0.1-0.3 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5 0-0.2
9/11/2004 9/12/2004 9/13/2004 9/12/2004 9/12/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004

Primary Duplicate Triplicate Primary Duplicate Triplicate

7.7 53.9 7.8 8.0 4.5 64.1 9.2 9.8 79.6 89.4 83.6 90.02 86.5

0.756 J 4.87 J 1.25 J - - 9.29 J 1.04 J 0.881 J 44.0 J 4.04 J [13.2] 3.68 J 6.49 J
6.29 J 379 5.95 J 6.60 J 2.99 J 205 15.9 J 8.09 J 825 J 661 J 119 J 314 135 J

^ biogenic ^ ^ - biogenic ^ ^ biogenic biogenic biogenic – biogenic
42.8 1,910 28.6 44.8 18.4 J 1,440 J 79.7 62.2 5,080 J 2,050 524 928 613

^ biogenic ^ ^ - biogenic ^ ^ biogenic biogenic biogenic – biogenic

- - - - - - - - - [164] [68.6] [1000] [143]
- - - - - - - - - [315] [132] [1000] [275]
- - - - - - - - - [630] [264] [1000] [550]
- - - - - - - - - [315] [132] [3001] [275]
- - - - - - - - - [630] [264] [550]

- - - - - - - - - [1000] [633] 120 J [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] 40.1 J [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] 147 J [717]
- - - - - - - - - [1000] [633] [200] [717]
- - - - - - - - - [1000] [633] [200] [717]

4,780 93,600 3,740 - - 269,000 11,700 6,070 319,000 193,000 220,000 - 255,000

- - 9.11 11.9 7.86 J - - - - - - - -
- - 15.4 J 15.1 J 16.5 J - - - - - - - -
- - 0.0151 J [0.0433] 0.0104 J - - - - - - - -
- - 28.0 33.4 28.1 J - - - - - - - -

note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110

KEY DESCRIPTION
- Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
^ Tentatively identified compounds not reviewed due to low concentration
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, 
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve

* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

BGSS114 
SURFACE SOIL SEDIMENT 

BGW101
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TABLE 5-16b SUMMARY OF SOIL ANALYTICAL RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:
Location ID:
Sample ID:
Depth (ft):

Sample Date:
Parameter Tested Test Method Units Cleanup Level 

Percent Moisture A2540G / E160.3M % -

Gasoline Range Organics (GRO) AK101 mg/kg 300
Diesel Range Organics (DRO) AK102 mg/kg 250
Lab Assessment of Hydrocarbon Origin† - - -
Residual Range Organics (RRO) AK103 mg/kg 10,000 (ing)
Lab Assessment of Hydrocarbon Origin† - - -

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20
Ethylbenzene SW8260B µg/kg 5,500
Toluene SW8260B µg/kg 5,400
o-Xylene SW8260B µg/kg 78,000 (total Xylenes)
m & p-Xylenes SW8260B µg/kg 78,000 (total Xylenes)

Polynuclear Aromatic Hydrocarbons (PAH)
Acenaphthene PAH SIM µg/kg 210,000
Acenaphthylene PAH SIM µg/kg 210,000
Anthracene PAH SIM µg/kg 4,300,000
Benzo(a)anthracene PAH SIM µg/kg 6,000
Benzo(a)pyrene PAH SIM µg/kg 1,000 (ing)
Benzo(b)fluoranthene PAH SIM µg/kg 21,000
Benzo(g,h,i)perylene PAH SIM µg/kg 1,500,00
Benzo(k)fluoranthene PAH SIM µg/kg 1,500,00
Chrysene PAH SIM µg/kg 620,000
Dibenzo(a,h)anthracene PAH SIM µg/kg 1,000 (ing)
Fluoranthene PAH SIM µg/kg 2,100,000
Fluorene PAH SIM µg/kg 270,000
Indeno(1,2,3-cd)pyrene PAH SIM µg/kg 11,000 (ing)
Naphthalene PAH SIM µg/kg 21,000
Phenanthrene PAH SIM µg/kg 4,300,000
Pyrene PAH SIM µg/kg 1,500,000

Total Organic Carbon (TOC) SGS SOP mg/kg -

Total Metals
Chromium SW6020 mg/kg 26 (total Cr)
Lead SW6020 mg/kg 400 (ing/inh)
Mercury SW7471A mg/kg 1.4
Zinc SW6020 mg/kg 9,100

Background Samples
Soil Matrix

BGW103 BGW104 BGW105 BGW106 BGW107 BGW108 BGW109
04NEBGSD103 04NEBGSD104 04NEBGSD105 04NEBGSD106 04NEBGSD107 04NEBGSD108 04NEBGSD109 04NEBGSD110 04NEBGSD210 04NEBGSD310

0.1-0.3 0.2-0.5 0-0.2 0-0.2 0.2-0.4 0-0.2 0-0.2 0.1-0.3 0.1-0.3 0.1-0.3
9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/12/2004 9/12/2004 9/12/2004

Primary Duplicate Triplicate

85 31.8 84.7 4.6 23.9 67.8 37.3 87.1 - -

12.3 J 0.897 J 4.56 J 1.37 J 0.677 J 2.00 J 2.11 J 4.25 J - -
798 J 98.7 178 3.84 J 24.3 J 399 J 160 104 J - -

biogenic biogenic biogenic ^ ^ biogenic biogenic biogenic - -
4,260 J 494 1,220 17.2 J 59.2 1,650 J 1,270 J 784 - -
biogenic biogenic biogenic ^ ^ biogenic biogenic biogenic - -

[198] [19.6] [107] [15.1] [8.78] [43.1] [23.2] [102] [12.7] (wet) [100] (wet)
[380] [37.7] [206] [28.9] [16.9] [82.8] [44.5] [196] [24.4] (wet) [100] (wet)
[761] [75.4] [412] [57.9] [33.8] [166] [89.1] [392] 16.6 J (wet) [100] (wet)
[380] [37.7] [206] [28.9] [16.9] [82.8] [44.5] [196] [24.4] (wet) [100] (wet)
[761] [75.4] [412] [57.9] [33.8] [166] [89.1] [392] [48.9] (wet) [200] (wet)

[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] 47.1 J - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -
[660] [74.4] [328] [5.22] [6.55] [306] [79.3] [47.8] - -

384,000 31,800 373,000 658 3,060 171,000 57,300 311,000 - -

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -

note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110

KEY DESCRIPTION
- Analysis not requested or cleanup level not established
† Refer to Table D-1 in Appendix D for assessment of hydrocarbon origin
^ Tentatively identified compounds not reviewed due to low concentration
% percent

mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

Cleanup Levels Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC 75.341, 
Tables B1 and B2 for the "Under 40 inches" precipitation zone.

ing Cleanup level based on ingestion pathway
inh Cleanup level based on inhalation pathway
J Estimated concentration; refer to Appendix C for data qualification information

36 Concentration detected
2900 Reported concentration exceeds the regulatory cleanup leve

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
[0.037] Analyte not detected above Practical Quantitation Limit (PQL); PQL exceeds the regulatory cleanup leve
(wet) Result reported on a wet weight basis

SEDIMENT SAMPLES
BGW110
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TABLE 5-16c SUMMARY OF WATER ANALYTICAL RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:
Location ID: BGW102 BGW103 BGW104 BGW105 BGW106 BGW107 BGW108 BGW109 BGW110
Sample ID: 04NEBGSW101 04NEBGSW201 04NEBGSW301 04NEBGSW102 04NEBGSW103 04NEBGSW104 04NEBGSW105 04NEBGSW106 04NEBGSW107 04NEBGSW108 04NEBGSW109 04NEBGSW110 *
Depth (ft): – – – – – – – – – – – –

Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/12/2004
Parameter Tested Test Method Units Cleanup Level Primary Duplicate Triplicate

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0105 J [0.090] 0.0145 J 0.0196 J 0.0165 J 0.0342 J 0.0106 J [0.090] 0.0334 J 0.0204 J 0.0178 J 0.0230 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 [0.337] B [0.330] B 0.0289 J [0.303] B [0.326] B [0.330] B 0.175 J 0.0813 J 0.0714 J 0.136 J 0.144 J 0.165 J
Residual Range Organics (RRO) AK103 mg/L 1.1 [0.562] B [0.549] B [0.75] [0.505] B 0.658 B [0.549] B 0.58 0.354 J 0.21 J 0.311 J 0.335 J 0.451 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.5] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Toluene SW8260B µg/L 1,000 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
m & p-Xylenes SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2] [2] [2] [2] [2] [2] [2] [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAH SIM µg/L 2,200 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Acenaphthylene PAH SIM µg/L 2,200 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Anthracene PAH SIM µg/L 11,000 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(a)anthracene PAH SIM µg/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(a)pyrene PAH SIM µg/L 0.2 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(b)fluoranthene PAH SIM µg/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(g,h,i)perylene PAH SIM µg/L 1,100 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Benzo(k)fluoranthene PAH SIM µg/L 10 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Chrysene PAH SIM µg/L 100 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Dibenzo(a,h)anthracene PAH SIM µg/L 0.1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Fluoranthene PAH SIM µg/L 1,460 [0.112] [0.109] [0.1] [0.11] [0.108] [0.108] [0.115] [0.108] [0.11] [0.115] [0.11] [0.108]
Fluorene PAH SIM µg/L 1,460 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Indeno(1,2,3-cd)pyrene PAH SIM µg/L 1 [0.0562] [0.0543] [0.01] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Naphthalene PAH SIM µg/L 700 0.104 0.0586 [0.1] 0.0455 J [0.0538] 0.142 [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]
Phenanthrene PAH SIM µg/L 11,000 [0.0562] [0.109] [0.1] [0.11] [0.108] [0.108] [0.115] [0.108] [0.11] [0.115] [0.11] [0.108]
Pyrene PAH SIM µg/L 1,100 [0.0562] [0.0543] [0.1] [0.0549] [0.0538] [0.0538] [0.0575] [0.0538] [0.0549] [0.0575] [0.0549] [0.0538]

Calculated Total aromatic hydrocarbons (TAH) † (see text) µg/L 10 2.7 2.7 2.8 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Calculated Total aqueous hydrocarbons (TAqH) ‡ (see text) µg/L 15 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

note: Sediment and Surface Water samples were co-located, and were thus given common LOCIDs from BGW101-BGW110

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels

J Estimated concentration; refer to Appendix C for data qualification information
0.658 B Analyte concentration biased due to detection in method, trip, or equipment blank

[0.0549] B Result qualified as not detected due to method, trip, or equipment blank detection
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
* Matrix Spike / Matrix Spike Duplicate (MS/MSD)

†

‡

TAH equals the sum of BTEX analyte concentrations estimated below the PQL or detected above the PQL, plus 
1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

TAqH equals the sum of BTEX and PAH analyte concentrations estimated below the PQL or detected above the 
PQL, plus 1/2 the PQL of analytes not reported above the Method Detection Limit (MDL).

Background Samples
Water Matrix

SURFACE WATER
BGW101

Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C and, for 
TAH/TAqH, surface water levels in 18 AAC 70.
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TABLE 5-16d SUMMARY OF SOIL TESTING RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:

Location ID: BGSS101 BGSS102 BGSS103 BGSS104 BGSS105 BGSS106 BGSS107 BGSS108 BGSS109

Sample ID: 04NEBGSS101 04NEBGSS102 04NEBGSS103 04NEBGSS104 04NEBGSS105 04NEBGSS106 04NEBGSS107 04NEBGSS108 04NEBGSS109

Depth (ft): 0.5-0.7 0.7-0.9 0.5-0.7 0.4-0.8 0.4-0.5 0.4-0.6 0-0.2 0-0.2 0.2-0.4

Sample Date: 9/8/2004 9/8/2004 9/8/2004 9/8/2004 9/9/2004 9/9/2004 9/10/2004 9/10/2004 9/10/2004
Parameter Tested Test Method Units

Soil Material Testing

Moisture Content ASTM D2216 % 16.3 135.6 - 40.9 337.7 9.9 26 2.0 7

Organics (450 C) ASTM D2974 % - 29 57 - 66 - - - -

Sieve Analysis
ASTM D422 or 

C136 ** See Fig. B-25 See Fig. B-25 - See Fig. B-26 - See Fig. B-26 See Fig. B-26 See Fig. B-27 See Fig. B-27

Hydrometer Analysis ASTM D422 ** See Fig. B-25 See Fig. B-25 - See Fig. B-26 - - See Fig. B-26 - -

Bulk Density ASTM D2167M Kg/m3 1,402 - - - 282.0 1,490 - - -

Bulk Density ASTM D2167M lbs/ft3 87.5 - - - 17.6 93.0 - - -

Soil Classification USCS SM PT or ML PT ML PT GP SM GW GP

KEY DESCRIPTION

- Analysis not requested
% percent dry weight

GP Poorly-Graded Gravels, Gravel-Sand Mixtures
GP-GM Poorly-Graded Gravel with Silt

GM Silty Gravels, Gravel-Sand-Clay Mixtures
GW Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines
ML Inorganic Silts and Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands or Clayey Silts with Slight Plasticity
PT Peat, Humus, Swamp Soils with High Organic Content
SM Silty Sands, Sand-Silt Mixture
SP Poorly-Graded Sand, Gravelly Sands, Little or No Fines

Background 
Samples
Soil Matrix

SURFACE SOIL 

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table 5-16d / Page 1 of 2



TABLE 5-16d SUMMARY OF SOIL TESTING RESULTS - BACKGROUND
SHANNON & WILSON, INC.

Sample Type:

Location ID:

Sample ID:

Depth (ft):

Sample Date:
Parameter Tested Test Method Units

Soil Material Testing

Moisture Content ASTM D2216 %

Organics (450 C) ASTM D2974 %

Sieve Analysis
ASTM D422 or 

C136 **

Hydrometer Analysis ASTM D422 **

Bulk Density ASTM D2167M Kg/m3

Bulk Density ASTM D2167M lbs/ft3

Soil Classification USCS

KEY

-
%
GP

GP-GM
GM
GW
ML
PT
SM
SP

Background 
Samples
Soil Matrix

SEDIMENT

BGSS110 BGSS111 BGSS112 BGSS113 BGSS114 BGSS115 BGSS116 BGSS117 BGW102

04NEBGSS110 04NEBGSS111 04NEBGSS112 04NEBGSS113 04NEBGSS114 * 04NEBGSS115 04NEBGSS116 04NEBGSS117 04NEBGSD102

0.1-0.3 0.1-0.3 0-0.2 0.3-0.5 0.1-0.3 0.5-0.7 0-0.3 0.1-0.3 0-0.2

9/10/2004 9/11/2004 9/11/2004 9/12/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/8/2004
Primary

4.8 4.9 2.3 173.2 5.4 214.0 5.4 6.3 42.2

- - - 36 - 38 - - -

See Fig. B-27 See Fig. B-28 See Fig. B-28 See Fig. B-28 See Fig. B-29 See Fig. B-29 See Fig. B-29 See Fig. B-29 See Fig. B-25

- - - See Fig. B-28 - See Fig. B-29 - - See Fig. B-25

1,737 - - 379.1 1,851 362.1 - - -

108.4 - - 23.7 115.5 22.6 - - -

SP GP-GM GP PT or ML GM PT or ML GP-GM GP-GM SM

DESCRIPTION

Analysis not requested
percent

Poorly-Graded Gravels, Gravel-Sand Mixtures
Poorly-Graded Gravel with Silt
Silty Gravels, Gravel-Sand-Clay Mixtures
Well-Graded Gravels, Gravel-Sand Mixtures, Little or No Fines
Inorganic Silts and Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands or Clayey Silts with Slight Plasticity
Peat, Humus, Swamp Soils with High Organic Content
Silty Sands, Sand-Silt Mixture
Poorly-Graded Sand, Gravelly Sands, Little or No Fines

SURFACE SOIL 
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BGSW105
BGSD105

BGSS105

BGSS104
BGSW104
BGSD104

BGSS103
BGSW103
BGSD103

BGSW102
BGSS102

BGSD102

BGSS101
BGSW101,201,301

BGSD101
BGSS111

BGSS114, 214, 314

BGSS112

BGSS117

BGSS113

BGSW110
BGSD110, 210, 310
BGSS115

BGSS116

BGSS118

BGSW108
BGSD108

BGSW109
BGSD109

BGSS110
BGSW107
BGSD107

BGSW106
BGSD106BGSS106

BGSS109
BGSS107
BGSS108

Legend
Background sample collected by Shannon & Wilson, Inc. August/September 2004

"SS" indicates surface soil sample, "SW" indicates surface water sample, "SD" indicates sediment sample
Water Feature
Road
Shoreline
Topo Contours (Interval: 5 ft)

0 3,000 6,000 9,000 12,0001,500
Feet

Note:  All locations approximate, see Appendix D of "Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska" for survey data.
Figure based on previous work.  Physical features may not correspond to 2004 field observations.

BACKGROUND SAMPLE LOCATIONS

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005                                                                     32-1-16821

Fig. 5-16aSHANNON & WILSON, INC.
Geotechnical & Environmental Consultants

1 inch equals approximately 3,000 feet



Main Opperations Complex

SITE BOUNDARY

Phase IV RI, Northeast Cape
St. Lawrence Island, Alaska

June 2005                                                                      32-1-16821

Fig. 5-16bSHANNON & WILSON, INC.
Geotechnical & Environmental Consultants

Legend
Roads
Site Boundary



SHANNON & WILSON, INC. 

6.0 CLOSURE/LIMITATIONS 

This report was prepared for the exclusive use of our client and their representatives in 

the study of this site. The findings we have presented within this report are based on the limited 

research, sampling, and analyses that we conducted. They should not be construed as definite 

conclusions regarding the area's soil~ sediment, surface water, or groundwater. It is possible that 

our RI activities did not identify the highest concentrations of target COPCs, although our 

intention was to sample areas likely to be impacted. As a result, the analyses and sampling 

performed can only provide you with our professional judgment as to the environmental 

characteristics of this site, and in no way guarantees that an agency or its staff will reach the 

same conclusions as Shannon & Wilson, Inc. The data presented in this report should be 

considered representative of the time of our site assessment. Changes in site conditions can 

occur over time, due to natural forces or human activity. In addition, changes in government 

codes, regulations, or laws may occur. Because of such changes beyond our control, our 

observations and interpretations may need to be revised. 

Shannon & Wilson has prepared the attachments in Appendix H, "Important Information 

About Your Geotechnical/Environmental Report," to assist you and others in l.;lD.derstanding the 

use and limitations of our report. 

You are advised that various state and federal agencies (ADEC, EPA, etc.) may require 

the reporting of this information. Shannon & Wilson does not assume the responsibility for 

reporting these findings and therefore has not, and will not, disclose the results of this study 

unless authorized by you or required by law. 

We appreciate this opportunity to be of service. Please contact the undersigned with 

questions or comments concerning the contents of this report. 

Sincerely, 

SHANNON & WILSON, INC. 

Written By: 

Randy Hessong 
Engineer/Field Team Leader 

PHASE IV REMEDIAL INVESTIGATION 
Northeast Cape, St. Lawrence Island, Alaska 
U.S. Army Corps ofEngineers- Alaska District 

Approved By: 

MatthewS. Hemry, P.E. 
Senior Associate/Project Engineer 

June 2005 
Page 72 

32-1-16821 
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APPENDIX A 
 

Select Site Photographs  



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-1 

PHOTOGRAPHS 1 AND 2 

Photograph 2:  A temporary camp was constructed on the gravel 
pad near the airstrip. 

Photograph 1:  A Hercules C-130 Transport operated by Lynden 
Air Cargo was used to transport equipment and supplies to the 
site. 

32-1-16821 

 

 



 
 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-2 

PHOTOGRAPHS 3 AND 4 

Photograph 4:  Excavated soil at the former pumphouse of 
Site 3.  Some adjustments to boring locations were necessary.  
Wellpoint 03WP103 and Kitnagak Bay are visible in the 
background. 

32-1-16821 

 

Photograph 3:  Typical vegetation in the Site 1 "Burn Site," study 
area, looking north-northeast past field screening location FS1-8 
to field camp.  No apparent burn area was encountered, so field 
screening and surface sampling were performed over a large area 
in the vicinity of the gravel pad. 

 



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-3 

PHOTOGRAPHS 5 AND 6 

32-1-16821 

Photograph 6:  Site 6 Boring 06B2 completed, decontaminating 
drill auger and rod in alconox solution and rinse water drums on 
the drill rig, looking southeast. 

 

Photograph 5:  Ice recovered in split-spoon sampler from 5 feet 
bgs in Site 3 boring 03B3. 

 



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-4 

PHOTOGRAPHS 7 AND 8 

32-1-16821 

Photograph 7:  Sampling wellpoint 06WP5 with a peristaltic 
pump.  The boulder field is west of the site, and is one sign of 
frost- influenced surface topography. 

 

Photograph 8:  Exposed debris at the base of the Site 7 landfill's 
southeast side.  Soil samples were collected on the bench behind 
the pictured person, and to the left of the photo. 

 



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-5 

PHOTOGRAPHS 9 AND 10 

32-1-16821 

Photograph 9: Looking north-northeast across Site 8 from the 
bank of the Suqitughneq River to the Cargo Beach Road/Airport 
Access Road intersection.  The spring in the foreground and two 
locations in the wetland were sampled. 

 

Photograph 10:  Conducting the boring for installation of 
Monitoring Well 18MW1 using Tubex type air-rotary drilling on 
the regraded surface of the MOC.  A cleaned split spoon sampler 
is in the foreground, looking southwest. 
 

 



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-6 

PHOTOGRAPHS 11 AND 12 

32-1-16821 

Photograph 11:  Decontaminating a pump after sampling 
Monitoring Well MW 88-8 in the Main Operations Complex.  
Site 13 surface sample locations are marked with pin flags, 
looking east. 

 

Photograph 12:  Preparing to collect near-surface soil samples for 
PCB analysis at Site 14, looking south-southeast. 

 



 

 

 

Photograph 14:  Sediment samples were collected from 
depositional areas of the Suqitughneq River Estuary with an 
Eckman Dredge, looking west-northwest.  Tidal influence was not 
observed in the estuary, which was essentially a fresh water 
impoundment for the duration of the field activities. 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-7 

PHOTOGRAPHS 13 AND 14 

32-1-16821 

 

Photograph 13:  Sampling the middle reach of the Suqitughneq 
River, just downstream of the MOC drainage basin, looking east. 

 



 

 

 

Phase IV RI, Northeast Cape 
St. Lawrence Island, Alaska 

PHOTOS 1 AND 2 

June 2005 
SHANNON & WILSON, INC. 
Geotechnical & Environmental Consultants A-8 

PHOTOGRAPHS 15 AND 16 

32-1-16821 

Photograph 15:  Sampling being performed at the White Alice 
Site by hand (left) and drill rig (right).  Pipe stand is at the former 
tank impoundment, looking north. 

 

Photograph 16:  Background soil 
sampling in upper Tapisaghak Valley.  
Course material similar to that at the 
MOC was difficult to find. 

 



  

 

 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Boring Logs, 

Monitoring Well Construction Details, and 

Grain Size Classification plots 



APPENDIX B TABLE OF CONTENTS 
 

Borings and Monitoring Wells 
 

Figure Permanent Designation Description 
B-1a 03B1 Log of Boring 03B1 
B-2a 03B2 Log of Boring 03B2 
B-3a 03B3 Log of Boring 03B3 
B-4a 06B1 Log of Boring 06B1 
B-5a 06B2 Log of Boring 06B2 
B-6a 06B3 Log of Boring 06B3 
B-7a 06B4 Log of Boring 06B4 
B-8a 06B5 Log of Boring 06B5 
B-9a 06B6 Log of Boring 06B6 

B-10a 10B1 Log of Boring 10B1 
B-11a 10B2 Log of Boring 10B2 
B-12a 13B1 Log of Boring 13B1 
B-13a 17MW1 Log of Boring 17MW1 
B-13b 17MW1 Monitoring Well 17MW1 Construction Detail  
B-14a 18MW1 Log of Boring 18MW1 
B-14b 18MW1 Monitoring Well 18MW1 Construction Detail  
B-15a 19B1 Log of Boring 19B1 
B-16a 20MW1 Log of Boring 20MW1 
B-16b 20MW1 Monitoring Well 20MW1 Construction Detail  
B-17a 22B1 Log of Boring 22B1 
B-18a 22MW2 Log of Boring 22MW2 
B-18b 22MW2 Monitoring Well 22MW2 Construction Detail  
B-19a 22MW3 Log of Boring 22MW3 
B-19b 22MW3 Monitoring Well 22MW3 Construction Detail  
B-20a 26MW1 Log of Boring 26MW1 
B-20b 26MW1 Monitor ing Well 26MW1 Construction Detail  
B-21a 26MW3 Log of Boring 26MW3 
B-21b 26MW3 Monitoring Well 26MW3 Construction Detail  

 



APPENDIX B TABLE OF CONTENTS (continued) 
 

Grain Size Classification 
 

Figure Sample Designation 
(04NE_) 

Depth 
(Feet) 

B-22 13SB103 
20MW1 
22MW3 

18.0 
15.0 
5.5 

B-23 26MW2 20 
 88SS101 

88SS102 
 

B-24 BGSD102 
BGSS101 
BGSS102 

 

B-25 BGSS104 
BGSS106 
BGSS107 

 

B-26 BGSS108 
BGSS109 
BGSS110 

 

B-27 BGSS111 
BGSS112 
BGSS113 

 

B-28 BGSS114 
BGSS115 
BGSS116 

 

B-29 BGSS117  
 



MATERIAL DESCRIPTION 

Coordinates: N: 1.03,997 E: 101,497 
Elevation: 16.7 Ft. 

Loose, dark brown, coarse gravelly, silty 
SAND; moist [Fill] 
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NOTES 
1. The stratification lines represent the approximate boundaries between soil types, 

and the tran~ilion may be gradual. 

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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3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821 
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....... V) 
MATERIAL DESCRIPTION LL 0 Q) 
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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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0382 

June 2005 32-1-16821 

~ =···SHANNON & WILSON, INC. I F" B 2 ~ - Geotechnical and Environmental Consulta_ntrt. IQ. • a 

~------------------------------._------------~----~ 



MATERIAL DESCRIPTION u: 15 II) "0 .... u: Penetration Resistance Q) 
;0 a. c: Q) (300 lb. weight, 30" drop) .c. E ::J- .c. 

Coordinates: N: 104;003 E: 101,484 - E ~~ 15.. A. Blows perfoot a; >-
Elevation: 15.9 Ft. 

Q) (/) co Q) 

Cl (/) Cl 0 25 50 75 100 
-Loose, brown, gravelly medium SAND; moist ~-: 
to wet; weathered diesel odor [Fill] 

..... 
o· 

~:::-:· 
:o:· 

~------~---------------- 1.0 
···( 

1 
Soft, dark brown alternating layers of SILT 
and PEAT; wet; mild hydrocarbon and sewage 

'¥ 
odors 

035 05 1-+ •• 2 

------------------------ 2.5 
Soft, dark brown, silty PEAT; wet L.! 

I ~ 

,, ,, 3 

,, ,, 
,\I, 

06 •• 035 ~\" ,, ·~ 
4 

~ \ 4.2 . . . 

ICE and brown, sandy PEAT; frozen; in 4.2 
approximately 3-inch lenses I,'\ 

,, ,, 
I ,I 5 

ICE 
5.2 ,__._::: 

\ 53 •• 
6 

6.5 r--
Bottom of Boring 6.5 

Boring Completed 08/18/04 7 

Boring advanced with 8-inch auger 

~10~t-----------------------------------._~L-._ ______ ._ ______ LQ------~1Q _______ 2L0------~30 ______ 4-10 

LEGEND 
b 
Cl 

fii 
* Sample Not Recovered "¥. Ground Water Level At Time Of Drilling • PID Reading (ppm) 

Cl 

~ 
(/) 

JI[ 3" 0.0. Split Spoon Sample 
B Auger Cuttings 

.., I Frozen 
f; 

Cl g 
""" f! z 
w 

~ 

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. 

Phase IV Rl, Northeast Cape 

St. Lawrence Island, Alaska 

LOG OF BORING 0383 

June 2005 32-1-16821 

~ =···SHANNON & WILSON, INC~~ F" 8-3 ~ - Geotechnical and Environmental ConsuHan I g • a 
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"' 

MATERIAL DESCRIPTION 

Coordinates: N: 101,278 E: 99,703 
Elevation: 47.1 Ft. 

\Lichen, stunted woody plants 
Medium dense, lt. brown, silty, sandy coarse 
GRAVEL and cobbles; moist to wet 

...... 
u.. 
~ -c.. 
Q) 

b 

I 

---~--------------------1M 
Medium dense, silty SAND; wet 

1--------------------111.5 
Bottom of Boring 

Boring Completed 8/21/04 

Boring advanced with 8-inch auger I air hammer 

0 
..0 
E 
~ 

II) u: Penetration Resistance Q) "C .... 

a. c Q) (300 lb. weight, 30" drop) :::s- .c 
E ~~ a. A. Blows per foot m Q) 
(/) Cl 0 25 50 75 100 

5~~~.~.~~~.~.~ .. ~ .. -.~. ~~~.~K=bccK~::I~n~Sh<OO~:.~. 

t 1• .. 

;~,t--......,,.....~--------------.....IL-.--&-.&...----L-----1....;.....;.....;_.;......~~-,.;.....;......;....;_L....;,....;.....;_..;_.L......;....;......;.....;...,t 
~ 

'"' 
6 
'(!) 

:Q 
•W 
i(!) 

3: 
,olj 
:0 

'i( 
(!) 

~ 
~ 
'C 
[;i 

! 
(!) 

g 
,,..J 

.~ 
!ffi 
·::;: 
z 

LEGEND 

* Sample Not Recovered 'Sl 
JI[ 3" 0.0. Split Spoon Sample 

Ground Water Level At Time Of Drilling 

B Auger Cuttings 

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. 

0 10 20 30 

e PID Reading (ppm) 

Phase IV Rl, Northeast Cape 

St. Lawrence Island, Alaska 

LOG OF BORING 0681 

40 

3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821 

.~ =···SHANNON & WILSON, INC. I F" B A 
·~ - Geotechnical and Environmental Consultan~~j IQ. -a 
~------------------------------._ ____________ -L----~ 



MATERIAL DESCRIPTION 

Coordinates: N: 101,128 E: 99,758 
Elevation: 46.6 Ft. 

Medium dense, brown coarse SAND and 
cobbles I bouldters; moist to wet 

U: 
.r:. ..... c.. 
Q) 

0 

r- ,.---~-------------------- 9.0 
Medium dense, lt. gray, slightly silty fine to 
medium SAND and cobbles; wet 

1-------·--------------116.0 

Bottom of Boring 
Borin~J Completed 8/19/04 

Boring advanced with Tubex air/rotary 

0 II) 
Q) 

.0 a. E E >. 
Cl) m 

Cl) 

~:;_.· s1 B 
:::< 
~.· 

-c .... 
c:: Q) 
::l ..... 

~~ 

u: 
.r:. 
15.. 
Q) 

0 

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

.A Blows per foot 

'0 25 50 75 10Q 

....... .. . .. R R. ck hi .sboe .. 

......... ..... 
. . . . 

........... 

10~----~~----~------~------~ 

~ ...... If ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

···j .......... . 
15 ~ ...... 

~r-----~-----------~~~--~--~~~~~~~~ 
li: LEGEND 0 25 50 75 100 

..... 
D.. 
(!) 

~ a: c 
~ 

~ 
9 _. 
;!: 
til 

~ 

* Sample Not Recovered Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

JI[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

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

and the transition may be gradual. 

2. The discussiont 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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0682 

June 2005 32-1-16821 

=···SHANNON & WILSON, IN?~· F" B S ~ _, Geotechnical and Environmental Consulla I Q • • a 
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·----~----------------------------------------------

. 

MATERIAL DESCRIPTION 

Coordinates: N: 101,105 
Elevation: 46.1 Ft. 

r-.. Brown, sandy SILT; moist 
Boulders and Cobbles 

~: 99,712 

1------------------------- 30 
Dense, brown, sub-angular gravelly, fine · 
sandy SILT; with cobbles; moist r---==::.:..::.L...::..:.=-'-L..:..:..:..:::..:...::=:=.:..:=..:..:.:.:::.:::;__ _______ -t4.5 
Dense, lt. gray, silty, sandy GRAVEL; wet 

't-------------------------
Dense, lt. gray, angular SAND and cobbles; 

· .. :. ossl4 
6.5 ~ 

wet; varying traGe to. slight silt and gravel 
contents 

3.5 hours to advance boring 

1------------------..,....---121.5 

Bottom of Boring 
Borin~1 Completed 8/20/04 

Boring advanced with 8-inch auger I air hammer 

:· .. 

•• 

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

.& Blows per foot 

25 50 75 100 

51-·..,... .. ~·.,... .. ..,...· ·--~· _ .. .,... .. f-t....,· • .....,.... .. +. ·....,· ·-·.,...· ..,... ... ...., .. -+--:-" ·..,...· _ .. ..,... . ..,...·. · ... · 

1 •. ' / ..... ~~ : 

~.-------~----------------------------~--~--L-------~------~0~~~~10~~~~2~0~~~-3~0~~~4-IO 
~ LEGEND 
1"'c 
(!! 

@ 
Cl 

~ rn 

~ 
Cl 

~ 
c 
~ 
~ 
Cl 
g 
.... 
~ z 
w 
:::;: 
z 

* Sample Not Recovered 'Sl Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

Jl[ 3" O.D. Spli11 Spoon Sample 
B Auger Cuttings 

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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0683 

June 2005 32-1-16821 

a! =···SHANNON & WILSON, INC~~ F" B & ~ _. Geotechnical and Environmental Consulta IQ. • 8 
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MATERIAL DESCRIPTION 

Coordinates: N: 101,126 E: 99,645 
Elevation: 47.3 Ft. 

....._Tundra vegetation and SILT 
Dense, brown, silty GRAVEL and cobbles; 
moist 

.... 
LL 

I 
~ -c. 
Cll 
0 

--- 0.5 

1---:D=-e_n_s_e_, ,...br_o_w~n-,· -s""ilty-, g-r-a-ve--=l,...ly-=s=-A=-=N""'D=--a-n--=d---t4.5 

cobbles; moist to wet 

----------.--------------- 9.0 
Medium dense to dense, lt. brown, slightly 
silty, angular gravelly SAND; wet 

1---------------------111.5 

Bottom of Boring 
Borin!9 Completed 8/20/04 

Boring advanced with 8-inch auger I air hammer 

0 
.0 
E 
>. 

,C/) 

' 

. . . . . 

. . . . . 

1,' 

rn 
.!!1 
c. 
E 
til 

C/) 

06515 
52 

. ,, 
Penetration Resistance 

(300 lb. weight, 30" drop) 
.A. Blows per foot 

25 50 75 100 

10~----~~-----;-------+~~--~ 

0 :i ....... . 

~ 
~coNt-------------·------------------------L-~--L-------~------~Q~~~~1Q~~~~2~Q~~~-3LQ~~~4-IQ 

LEGEND 
b 
(!) 

@ 
(!) 

~ rn 
~ 
(!) 
LL ... ... 
ii: c 
~ 

~ 
g 
... 
~ z 
w ::;: 
z 

* Sample Noll Recovered 
JI[ 3" 0.0. Spliit Spoon Sample 
B Auger Cuttings 

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

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

and the transiliion may be gradual. 

2. The discussioln in the text of this report is necessary for a proper understanding of 
the nature of s;ubsurface materials. 

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

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0684 

June 2005 32-1-16821 

~ =···SHANNON & WILSON, INC.! f. B 7 ~ - Geotechnical and Environmental Consu11a4 IQ. • a 
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MATERIAL· DESCRIPTION 

Coordinates: N: 101,205 E: 99,607 
Elevation: 46 Ft. 

Thin tundra vegetation on Boulders and 
Cobbles 

Medium dense, brown, silty GRAVEL and 
cobbles; moist 

Li :2 
1/J 
Q) 

..r::. i 0.. 
a..: E E >-Q) en Cll 
Cl en 

i 
3.0 ~ S1 I 

~. 
:: 06SI7 

f------ ~- -·-~------------- 5.0 
Stiff, It brown to reddish brown, salildy SILT; 
trace gravel; moist 

f------------------------
Dense, It brown, silty GRAVEL and cobbles; 
wet 

Bottom of Boring 
Borin~J Completed 8/21/04 

Boring advanced with 8-inch auger I air hammer 

8.0 .. 

• 
~. 
~ 06818 • 

11.5 IL 

-c .... U:: Penetration Resistance 
c: Q) (300 lb. weight, 30" drop) :::J+" ..r::. 
e~ - .& Blows per foot c. 

(9 Q) 

Cl 0 25 50 75 100 

;~--------------------LE_G __ E_N_D------~~_.~ ______ _. ______ ~0~~~1~0~~~2~0~~~3•0~~-4~0 

C) 

9 
~ z 
w 

~ 

* Sample Not Recovered 
JII 3" 0.0. Splilt Spoon Sample 
B Auger Cuttings 

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

NOTES 
.1. The stratificatic>n 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 SIUbsurface materials. 

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

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0685 

June 2005 32-1-16821 

~ =111 SHANNON & WILSON, INC~~ f" 8-8 ~ _.- Geotechnical and Erwlronmental Consulta IQ. a 
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MATERIAL DESCRIPTION ii 0 U) 
Q) 

{ .0 Ci E Coordinates: N: 101,263 E: 99,638 » E 
Elevation: 47.2 Ft. 

Q) (/) <II 
0 (/) 

Tundra vegetation and topsoil on boulders. L!-

l\ Topsoil would fall between gaps in rocks to ( o.s 

~IJJ.I~ ~~a!lCJDR C!.Ug_e.r_ tQ §,~ft_,_ ______ _ I 

1 Stiff, brown and gray, slightly gravelly SILT 065 9 

and boulders; moist to wet 

---------·--------------- 5.5 
Stiff, brown, gray, and rusty orange, slightly 
gravelly SILT; .moist to wet; thin lenses of dark 
gray, fine SAND from 6.5 to 8ft. 

1--------------------~11.5 

Bottom of Boring 
Borin~1 Completed 8/21/04 

Boring.advanced with 8-inch auger I air hammer 

521* 
065 10 

531 

"0._ 
c: Q) 
;:J+" 

~~ 

rL Penetration Resistance 
(300 lb. weight, 30" drop) .s=. c. .A Blows per foot 

Q) 

0 0 25 50 75 100 

.. : .. h: ............. . 

.. ·~~·· 

10~-+~-+~~~~~~~----~~ 

lt .. ~ .. : .. . .... " 

~ 
~co~--------------------------------~--L-~------L-----~~0~~~1~0~~~2~0~~~3~0~~~40~ 

LEGEND 
b 
C) 

0 
w 
C) 

~ 
<J) 

~ 
C) 

~ 
i!l 
~ 
9 
~ w 
~ 

* Sample Not Recovered 5/.. Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

JI[ 3" 0.0. Splilt Spoon Sample 
8 Auger Cuttings 

NOTES 
1. The stratificati1ln 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 iindicated above, is for the date specified and may vary. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 0686 

June 2005 32-1-16821 

Z~ =111 SHANNON & WILSON, IN~~· F" B g 
- Geotechnical and Environmental Consu IQ. • a 
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MATERIAL DESCRIPTION 
.,.; 

1/) LL 0 Q) 
"l· 0.. .c E Coordinates: N: 98,303 E: 96,866 ..... E Q; >-

Elevation: 73.2 Ft. 
Q) (/) m 
0 (/) 

Medium dense, brown, slightly silty, gravelly 
l SAND; trace or!~anics (roots); moist [Fill] ~ 1_5 
'-H_yc!r:0...9C!!:~Il. {!:!S~c!_ 1'!!._0_!9!:._ oj!?l Q_d.Qr ____ _ I 

Medium dense, dark brown to orange-brown, 
slightly silty, gravelly SAND; trace organics 
(roots); moist ' 

----~---~---------------
Dense, dark brown to gray, silty, gravelly 
SAND; moist; with cobbles 
Some sand described as crumbly rock, and 
wet silt on outside of sampler suggest frozen 
ground 
Groundwater suspected at 7.5 ft. based on 
10MW1 

Bottom of Boring 
Borin~J Completed 8/23/04 

Boring advanced with 8-inch auger 

,;. 

10.0 ~+ I 
.......... 10S 5 
.0:. 
···:. 
.;;. 
. _·; 
~-~ 

<i. 

"'0 .... c Q) 
:J ..... 

~~ 

u: 
.c 
15.. 
Q) 

0 0 

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

.A Blows per foot 

25 50 75 100 

5~~~~~~--~~~-4~~~~ 

41~. . ~ ..... . 
... . ...... . 

:·· ...... ······· ..... ····· 

. . . . . . . . . 

10~-----r----~~----~------~ 

n ••.••.•. 'J"±k ··•••••••• 
....... ~: .. 

15~~~~~~~-r~~~+-~~~ 

0: ~ 

~~t-----------~------------------------L-~--L-------~------~~~~~~~~~~~~~~~~ 
clj LEGEND 0 10 20 30 40 
g 
@ 
(!) 

~ 

§ 
~ z 
w 
::;: 
z 

* Sample Not Recovered "Sl Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

][[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

NOTES 
1. The stratificaticm 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 siUbsurface materials. 

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

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 1081 

June 2005 32-1-16821 
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MATERIAL DESCRIPTION 

Coordinates: N: 98,175 E: 96,814 
Elevation: 77.8 Ft. · 

Medium dense, brown, silty SAND and 
cobbles; scattered organics, roots;, moist [Fill] 

~ 
u.. 
.c -a. 
Q) 

0 

l--=::~:--------;-----::--=-=--d-;------15.0 
Stiff, brown, sandy or gravelly SILT an 
cobbles; moist 

tJ) 
0 Q) 
.0 0.. E E >. en ro en 

FS11 

S21* 
10S 1 

. . 10SI2 I--=B:-----:--:=-::-=--.,-----------111.o 
rown, sandy SILT; wet · .. 

83 
High blowcounts and "runny" recovered soil 12.0 r s_!:!gg~tfr.Q~Il9r.O..!!Q9=- __________ ./ 13.o "' .. 
Dense, brown, :silty, gravelly SAND and 1

y •• 

<i. 
cobbles; wet - frozen likely ~::;. 

1--------------------"'116.5 ~- 10SI3 

Bottom of Boring 16.5 

Borin!g Completed 8/23/04 

Boring advanced with 8-inch !auger 

"0 '- u:: c Q) 
::I- ..c 

~~ ~ 
0 0 

10 ........ . 

~- ..... , 

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

.& Blows per foot 

25 50 75 100 

; Fra ttired rock nd slotlgh 

15~~~~~~~-r~~--;-~~~ ., 

~t-------------------~----------------L-~--L-------~------~0~~~~10~~~-2~0~~~-3~0~~~4-IO 
m LEGEND 
b 
C!! 
0 
w 
(!) 

~ 
& 
~ a: c 
fj 
~ 

g 
..J 

1!: z 
w 

~ 

* Sample No1t Recovered Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

][ 3" O.D. Spllit Spoon Sample 
B Auger Cuttings 

I Frozen 

NO liES 
1. The stratificeltion 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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 1082 

June 2005 32-1-16821 
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MATERIAL DESCRIPTION 

N: 98,259 E: 95,998 

rown, silty, sandy 
GRAVEL and cobbles; moist; strong 
weathered diesE~I odor 

stitr-;-cii<.9iaY..Siancfy,9raveiiY sil f and"----
cobbles; moist teo wet; strong weathered diesel 
odor 

1358103:45% Gravel, 33% Sand, 21% Fines 

Medium dense, gray, silty, sandy GRAVEL 
and cobbles; wet, weathered diesel odor 

Boulder or possible frozen ground 

Medium dense, olive/brown clean medium 
SAND and cobbles; wet 
High water yield. 

Hard. oliVe9raY,r9r9ei1 9ravefiY, Ci8Y9Y sil f - -
and cobbles; we1t [fill] 

u: 
..c: .... c. 
Q) 

0 

t---------------'-------141.5 

Bottom of Boring 
Boring1 Completed 8/26/04 

advanced with .:~irJfrnt.:~nl 

LEGEND 

tl) '0 .... it Q) c: Q) 
0. :J .... ..c: 
E ~~ c. m Q) 
en 0 

13812 
135 03 

I 

I 

* Sample Not Recovered Ground Water Level At Time Of Drilling 
JI[ 3" O.D. Splilt Spoon Sample 
B Auger Cuttings 

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

and the transl~ion may be gradual. 

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

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

0 

Penetration Resistance 
(300 lb. wei~ht, 30" drop) 

cA. Blows per foot 

100 200 300 

e PID Reading (ppm) 

Phase IV Rl, Northeast Cape 

St. Lawrence Alaska 

LOG OF BORING 1381 

Fig. B-12a 



,...l VI 
MATERIAL DESCRIPTION LL 0 Q) 

..c c. ..c:: E Coordinates: N: 98,153 E: $5,666 - E c. >. 
Elevation: 71.5 Ft. 

Q) C/) co 
0 C/). 

Loose, brown, ~Jravelly COBBLES; moist [Fill] · ;&; 
I--::S:-::ft:-:--b------::.lt7--:P""E=A.,.,T=---,-,. -:-t-------'---11.0 , 'J'e_,, o , . rown, s1 y ; mo1s 

------------------------- 2.5 
Medium dens!!), redish brown, slightly silty, 
gravelly SAND; with cobbles; moist 

- Medfurrl"dense~-gray;siity-;-sancty GRAvEL;-- 10
"
0 ~ 

175
1

2 
~wet r11.0 ~ 

~:c Medium dense, brown, sandy GRAVEL; with 
cobbles; wet - suspected frozen at 20 ft. 0· 

ir() 

~:c 
.0 . 

·.0 

~{~ 
:.o 53 I 
~ 
?.q 

I 20.0 ~c 17SI3 

1---------------------"'121.5 ~ 
Bottom of Boring 

Borin~J Completed 8/29/04 

21.5 

Boring advatnced with Tubex air/rotary 

LEGEND 

* Sample Not: Recovered ~ Surface Seal 

"'0 .... 
c: Q) 
;:}+" 

~~ 

t~ 
"' 

.. 

. ~ ,. 

JI[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

m:::ml Solid Casing and Annular Seal 
rnJ Well Casing and Filter Sand 
l§:1iil Cuttings Backfill 

it Penetration Resistance 
(300 lb. weight, 30" drop) ..c:: 

a. .A Blows per foot 
Q) 

0 0 25 50 75 100 

; 

' 10 1--~--+--:---:--+----1-'--'----1 

tt .. ... :4.0 .. 

. . . . . . . . : . . . . . . . . 

0 10 20 30 40 

e PID Reading (ppm) 

I Frozen '5!1. Ground Water Level At Time Of Drilling 

C) 

g 
...J 

i! z 
w 
:;; 
z 

~ Static Water Level 

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

and the transi1ion 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. 

Phase IV Rl, Northeast Cape 

St. Lawrence Island, Alaska 

LOG OF BORING 17MW1 

June 2005 32-1-16821 

~ =•uSHANNON ~WILSON, INC~If" B 13 ~ - Geotechnical and Environmental Consulta I 9 • - a 
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Coordinates: N: 98,153 E: 95,666 

Casing Description Backfill Description 

Top of Casing (TOC) Elevation 71.2 Ft. Ground Surface Elevation 71.5 Ft. 

1.9Ft. 

2-inch diameter, Schedule 40!PVC well--
casing 

---Bentonite Chips 

6.5Ft. 

2-inch diameter, 0.010 slotted Schedule ------r...,.e:::J. ·'-::+----1 0-20 Filter Sand 
40 PVC well screen 

LEGEND 

~ Ground Water Level ATD 
.!. Static Ground Water Level 

NOTES: Cover is east iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

21.5Ft. 

Slough 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 
MONITORING WELL 17MW1 

CONSTRUCTION DETAIL 

June 2005 32-1-16821 

=111 SHANNON & WILSON, INC. -
_. Geotechnical and Environmental ConsuHa fig. B·13b 



MATERIAL DESGRIPTIGN 

Coordinates: N: 97,784 
Elevation: 83.29 Ft. 

E: 95,838 

i ii 0 U) "C ..... u:: Penetration Resistance 
.c 

Q) c: Q) (300 lb. weight, 30" drop) .c: E a. ::::~- .c: - E ~~ - 4 Blows per foot c. >. c. 
Q) (/) C'll Q) 

0 (/) 0 0 25 50 75 100 
Brown, silty, gravelly SAND and cobbles; . P·>· 
moist [Fill] · 

<J• 

~----------------------~50 
Dense, lt. brown, silty, gravelly SAND to silty · 
GRAVEL and cobbles; moist 

.: ~; 

5~~~~~~~-r~~~+-~~~ 

0 

15 .. 

~. 

~-~---------------------1M 
Dense; brown; ~;ilty, gravelly SAND to silty 
GRAVEL and cobbles; wet 

1-------·-'----------------1.26.5 

Bottom of Boring 
Borin~t Completed 8/24/04 

Boring advanced with Tubex air/rotary 

~~~--------~·----------------------~L-~--~------~------~0~~~~10~~~-2~0~~~-3~0~~~4~0 
- LEGEND 

~ 
~ 
~ 
t/) ., 
0. 
Cl 

~ 
..:J 

a: 
0 

~ 
g 
~ 
ffi 
~ 

* Sample Not Recovered 
]([ 3" O.D. Splilt Spoon Sample 
B Auger Cuttings 

~ Surface Seal 
m:::Jliil Solid Casing and Annular Seal 
[8J Well Casing and Filter Sand 
~ Cuttings Backfill 

e PID Reading (ppm) 

'5l Ground Water Level At Time Of Drilling 
~ Static Water Level 

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

and the transitiion 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. 

Phase IV Rl, Northeast Cape 
St Lawrence Island, Alaska 

LOG OF BORING 18MW1 

June 2005 32-1-16821 

51 =···SHANNON & WILSON, INC~~IF" B 14 ~ _. Geolac:hnlcal and Envlronmentai.Consultan 1g. • a 

w._~----------------------------------------------~----------------------.. --------~ 



Coordinates: N: 97,784 E: 95,838 

Casing Description 

Top of Casing (TOC) Elevation 83.09 Ft. 

2-inch diameter, Schedule 40 PVC well ----l:I'PI

casing 

2-inch diameter, 0.010 slotted Schedule ----I~E::::l 
40 PVC well screen 

LEGEND 

~ Ground Water Level ATD 
~ Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

Backfill Description 

Ground Surface Elevation 83.29 Ft. 

.__.__,~,....- 10-20 Filter Sand 
1----Bentonite Chips 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

MONITORING WELL 18MW1 
CONSTRUCTION DETAIL 

June 2005 32-1-16821 

=···SHANNON & WILSON, INC. f" 14 
- Geotechnical and Environmental Consuha I g • B • b 



' 

MATERIAL DESCRIPTION 

Coordinates: N: 98,068 E: 96,317 
Elevation: 82.5 Ft. 

Brown, silty, sandy GRAVEL and cobbles; 
moist 

"Stiff, arav. sliahtlv aravellv, sandv SILT; moist 
Medium dense, gray/brown, gravelly, silty 
SAND; moist 

u: 
..c:: -Q. 
(!) 

Cl 

5.3 

" 5.7 

0 ..c 
E 
>. 

C/) 

~-:"'"! ·.:. 
~-. 

~-· i.: • ... 
~-~ 
•· 

-~ . . . . . . . . . . . . . . . 
------------------------ 100 •• 

Medium dense, silty, gravelly SAND and · ~ .. ·• 

1/) 
(!) 

a. 
E 
ct! 

C/) 

19511 

cobbles; dry to moist; moderate hydrocarbon ~.:· 
odor 1): ::·: I 

·::~· 198 2 

10: 

r-----------------------
Medium dense, silty, sandy GRAVEL; wet; 
Strong weathered diesel odor, slight 
hydrocarbon sheen on water 

Fractl,Jred granite cuttings, 0.5 ft. of fractured 
rock in each of 3 split spoons. Moderate 
driving resistance for first two suggest 
depositional material. High driving resistance 
at 28.5 ft. suggests bedrock or frozen 
material. 

J---------..--------------129.5 

Bottom of Boring 
Boring Completed 8/25/04 

Boring advanced with Tubex air/rotary 

· .. · 

861 

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

.A Blows.perfoot 

25 50 75 100 

5~~~-r~~~~~~~~~~ 

t.: .. ! ••. 

........ -~·. •: ............... . 

. . . . ..4 

20~~~~~~~~~~-r~~~ 

·········~·· •... · 
25~~~-r~~~~~~~~~~ .............. 'K 

•••••••••••• •••···· WITh .. •••····••• 

"' ~~------------------------------~--~-L------~----~~~~~~~~~~~~~~~ 
;a LEGEND o 10 20 30 40 

~ 
~ 
C!) 

~ 

C!) 
Q 

"' -' 

~ 
w 

~ 

* Sample Not Recovered Sl Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

][[ 3" 0.0. Split Spoon Sample 
B Auger Cuttings 

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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 1981 

June 2005 32-1-16821 

~ =···SHANNON & WILSON, INC~~IF" B 15 ~ - Geotechnical and Environmental Consulta IQ. • 8 

~~------------------------------------------------~----------------------.. ------~ 



: 

. 

MATERIAL DESCRIPTION 
... u... 
.£::: 

Coordinates: N: 97,854 E: 96,208 -c. 
Q) 

Elevation: 89.36 Ft. 0 

Brown, silty coarse GRAVEL and cobbles; 
~'\moist r 1·0 

Dense to very dense, brown, slightly silty, 
sandy angular GRAVEL and cobbles; moist 

~-----------------------1M 
Medium dense to dense, brown/red ish brown, 
silty, gravelly SAND to gravelly, silty SAND 
and cobbles; moist 

2058104: 19% Gravel, 55% Sand, 25% Fines 

---,----------------------- 200 
• Very dense, brown, silty, gravelly SAND and · . 

cobbles; moist · 

. 

wet at 22.5 ft. 
frozen suspected at 24.5 ft. 

1/) 
0 Q) 
.0 c.. E E >.' 
(/) cu 

(/) 

'0·: . 
. · .. 

_ _.o:· 
. -::< 
0:-.~ 

t=~- I 
• ••• 208 3 

·::: 
,t;~• . ·:~ 
~::: 
:9:· 

1-inch lense of gray sandy silt between 
angular graveVfractured rock at 26.3 ft. 

·c 24.5 ,=·= I 
••• ; 86 

~:: 
·::: 
,t;~• 

it "0 ... 
c: Q) 
::J+" .£::: 

~~ -c. 
Q) 

0 

~ ~ 

0 

- ----------

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

.A Blows per foot 

25 50 75 100 

~ ~30~~~~~~~~~~ 
.. :~ 
~=·· ~---~-----------------"130.0 !_!... 

Bottom of Boring 30.0 

Boring Completed 8/25/04 

Boring advanced with Tubex air/rotary 

~,t---~------------------------------~~~~------~------L0~~~~10~~~-2L0~~~~30~~~4-10 
- LEGEND 
5 
<!! 

ffi 
(!) 

~ 

(!) 
g 
...J 

~ z 

Sample Not Recovered 
][[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

I Frozen 

NOTES 

~ Surface Seal 
mJ!!I Solid Casing and Annular Seal 
[8J Well Casing and Filter Sand 
~ Cuttings Backfill 

51. Ground Water Level At Time Of Drilling 
~ Static Water Level 

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. 

• PID Reading (ppm) 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF. BORING 20MW1 

~ June 2005 32-1-16821 z 
3. Water level, if indicated above, is for the date specified and may vary. 

~ =···SHANNON &.WILSON, INC.I 1F· B 16 ~ _, Geotechnical and E"":lronmental ConsuHa""'' I Q • - 8 

~--------------------------------~----------------~----~ 



Coordinates: N: 97,854 E: 96,208 

Casing Description 

Top of Casing (TOG} Elevation 89.06 Ft. 

2-inch diameter, Schedule 40 PVC well --
casing 

2-inch diameter, 0.010 slotted Schedule -----l,_.:,..t=--11-··. 

40 PVC well screen 

LEGEND 

'5l. Ground Water Level ATD 
~ Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

Backfill Description 

Ground Surface Elevation 89.36 Ft. 

---Bentonite Chips 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

MONITORING WELL 20MW1 
CONSTRUCTION DETAIL 

June 2005 32-1-16821 

=···SHANNON & WILSON, INC. • 1 
- Geotechnical and Environmental Consulta F1g. B· 6b 



(!) 

g 
.;.! 

~ z 
w 

~ 

~ 

MATERIAL DESCRIPTION 

Coordinates: N: 97;612 
Elevation: 94.2 Ft. 

E: 96,091 

II) "0 ,_ U:: Penetration Resistance Q) t: Q) (300 lb. weight, 30" drop) c. ::J+" J:: 
E ~~ a. .A. Blows per foot 
ttl Q) 
(/) 0 0 25 100 

Brown, gravel y COBBLES; moist [Fill] 

----------------------- 5 
Very dense, lt. brown, gravelly SAND in 
cobbles; dry to moist 22516 ·: R.efus I after nc 
Drill action and cuttings suggest Rocks 

.... 
~ 
~ 
c: 
0 

"' 
Dense, brown to gray, sandy GRAVEL; moist ~ 

~ 
"' c: 

Drill action and cuttings suggest Rocks, 
·;:: 
::J 

0 

possibly frozen at 15 ft. 1:1 

i 15 
::J 

8 
c: 
w 

I ~tt.er ft. · 
Gray,sandyGRAVEL; dry (Cuttings?) 0 z 

Iii 
Drill action and cuttings suggest Rocks. The iii 

~ 
ability to drive. a split spoon 18 inches and c: 

::J e 
re.cover 6 inches of fractured rock/angular (!) 20 
gravel suggests frozen depositional material. 

Bottom of Boring 
Boring Completed 8/28/04 

Boring advanced with Tubex air/rotary 

LEGEND 0 10 20 30 40 

Sample Not Recovered 'Sl Ground Water Level At Time Of Drilling 
e PID Reading (ppm) 

JI[ 3" 0.0. Split Spoon Sample 
B Auger Cuttings 

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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 2281 

June 2005 32-1-16821 

=111 SHANNON & WILSON, INC. • 
_. GeotechnlcalandEnvlronmentaiConsulla F1g. B·17a 

w._------------------------------------------------~~--------------------~--------~ 



' 
MATERIAL DESCRIPTION ' u: 0 .c .r:. E Coordinates: N: 97,587 E: 96,081 -c. >-

Elevation: 94.02 Ft. 
Q) U) 
0 

.t----=~~t~:..:~:.:.-~-le_a_n_d_b_o_u_ld_e.....:r_F_IL_L_w_it_h_c_o_nc_r_e_te_a_n_d_---,-.,...2.0 : ~o:·.:.· .. 

Very dense, brown to gray, gravelly SAND 
and cobbles; dry to moist, slight hydrocarbon ~·:>. 
odor and staining at 7.4 ft. 

'-Boulder------------------- 10'0 

r-----------------------
Dense, brown to gray, silty, sandy GRAVEL 

12.0 

.-..:::a::..:n-=-d--=c..:oo.:::.b:::;bl=-=e-"'s'-'; m:..:..:..:::o.:..:is:..::.t __________ --114.0 
Boulder 

r--- --------------------- 16.0 
Dense, brown, gravelly SAND; moist 

r----~-------------------
Dense, brown, slightly silty, sandy GRAVEL 
and cobbles; moist to wet. Marginal water 
contact at 22ft., better water at 28 'ft., frozen 
ground first suspected at 30 ft. 

Bottom of Boring 
Boring Completed 8/28/04 

Boring advanced with Tubex air/rotary 

19.0 

1/J 
(I) 

c. 
E 
'<tl 
U) 

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

A Blows per foot 

25 50 75 100 

sr-~---+~~~+------4------~ ...•. f' .... 

•....... 

··.25 •. : .. : .. : .. ··:···i·:·· 
......... \ .... 

30~~~~.~.~. ~~.\ ~~~~~~~ 

~co~t---------~------------------------L-~~L-------L-------~0~~~~10~~~-2~0~~~~30~~~4--IO 
LEGEND 

b 
(!) 

fii 
(!) 

~ en 

~ 
lL .... .... a: c 

~ 
(!) 

g 

~ z 
~ z 

• Sample Not Recovered 
][[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

I Frozen 

NOTES 

Surface Seal 
Solid Casing and Annular Seal 
Well Casing and Filter Sand 
Cuttings Backfill 
Ground Water Level At Time Of Drilling 
Static Water Level 

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. 

e PID Reading (ppm) 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 22MW2 

3. Water level, if indicated above, is for the date specified and may vary. June 2005 32-1-16821 

~ =···SHANNON & WILSON, INC. IF· B 18 ~ - GeotechnlcalandEnvlronmentaiConsultantf IQ. • a 

~------------------------------~------------~----~ 



Coordinates: N: 97,587 E: 96,081 

.Casing Description 

Top of Casing (TOC) Elevation 93.77 Ft. 

2-inch diameter, Schedule 40 PVC well ----tlf'f"'t
casing 

2-inch diameter, 0.010 slotted Schedule ---+~:::::J--_ 

Backfill Description 

Ground Surface Elevation 94.02 Ft. 

1 0-20 Filter Sand 
1.3Ft. Bentonite Chips 

20.8Ft. 

24.0Ft. 

~ 
~ 

\ 
Cl 

40 PVC well screen t:::::li·-.,..,1----1 0-20 Filter Sand 

34.9Ft. 

L---'--"'--L-- 38.0Ft. 

LEGEND 

'Sl Ground Water Level ATD 
~ Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

MONITORING WELL 22MW2 
CONSTRUCTION DETAIL 

June 2005 32-1-16821 

=···SHANNON & WILSON, INC. · 
- GeotechnlcalandEnvlronmentalConsulta fig. B-18b 
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' 

. 

. 

g 
..!J 

~ z 

MATERIAL DESCRIPTION 

Coordinates: N: 97,538 E:96,208 
Elevation: 99.51 Ft. 

Gravelly COBBLES; moist [Fill] 

~--~--------------------
Medium dense, brown, silty, sandy GRAVEL 
and cobbles; moist. 

22SB101: 45% Gravel, 25% Sand, 31% Fines 

u:: 0 
.r:. ..c a E_ 
··Q) ~ 
0 (/) 

U) 
Q) 

c. 
E 
m 
(/) 

1-=--'--------:-. -:-h--:b----.,-------::--:=-:cL=-=---112.0 
Dense, gray1s rown, sandy, gravelly Sl T 
and cobbles; moist 

r-----------------------
Dense to very dense, redish brown, sandy, 
silty GRAVELand cobbles; moist. 
Minor water at 22.5 ft. 

Very dense, brown, silty, sandy GRAVEL and 
cobbles; water at 32 to 33 ft. 
Suspected frozen at 34ft., confirmed frozen 
ground at 38 ft. 

15.o II 
• 41 22sfa 
• 

• .. 
27.5 . 22S. 

;~· . .. 
·-· t::. 
. •• ss][ 

;j. 
35.0 .•. 

~;: 
~~-- 22SI5 

·-· ~:· 
t--------.,------------....11142.0 ~ 

Bottom of Boring 42.0 

Boring Completed 8/27/04 
Boring advanced with Tubex air/rotary 

LEGEND 

* Sample Not Recovered 
]J[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

~ Surface Seal 
1101!!1 Solid Casing and Annular Seal 
[BJ Well Casing and Filter Sand 
~ Cuttings Backfill 

Penetratio!'l Resistance 
(300 lb. weight, 30" drop) 

-'. Blows per foot 

25 50 75 1oo 

s~~~~~~~-r~~~;-~~~ 

~- .... ~·: 

. .. H K-·· ····· .. :.: .. 

,: 
35 

t-.-+. ·_ .. __ :_._ ........ ;· ~-+ .. _ ...... · -t---R-e ...... fu_aa~l a-t-t1J"-~~-in:_c .... ~e-s-l. 
.... _;; ... . 

0 10 20 30 40 

e PID Reading (ppm) 

I Frozen '5/l. Ground Water Level At Time Of Drilling 
~ Static Water Level 

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. 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 22MW3 

3. Water level, if indicated above, is for the date specified and may vary. !!!! June 2005 32-1-16821 z 

~ =••SHANNON &WILSON,INC.IF· B 19 ~ - Geotschnlcal and Environmental Consulta""' I 9 · • a 

~--------------------------------~~--------------._----~ 



Coordinates: N: 97,538 E: 96,208 

Casing Description Backfill Description 

Top of Casing (TOG) Elevation 99.31 Ft. Ground Surface Elevation 99.51 Ft. 

o..,..~... ___ 10-20 Filter Sand 
lmml==cL.:JJ:::L._ Bentonite Chips 

2-inch diameter, Schedule 40 PVC well ----llhl'"l-

casing 

2~inch diameter, 0.010 slotted Schedule ----lf..7',E::::J 

40 PVC well screen 

~~~:::Slough 
~ 42.0Ft. 

LEGEND 

SJ. Ground Water Level ATD 
:!. Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

MONITORING WELL 22MW3 
CONSTRUCTION DETAIL 

June 2005 32-1-16821 

=···SHANNON & WILSON, INC. • 19b 
- Geotechnical and Environmental Consuna Fag. B· 



MAlERIAL DESCRIPTION 

Coordinates: N: 9.7,608 E: 96,561 
Elevation: 10.7.62 Ft. 

Lithology based on cuttings and driU action. 

Brown, silty, sandy GRAVEL and cobbles; 
moist [Fill] 

u: 
~ 
15.. 
Q) 

D 

------~-~--------------~60 _Qis:. QrQ_W...!}..§!J!YJi!!.e_S_t.fiD_;_ !!!!&Sl _______ 
7

'
0 

Dk. brown, silty, sandy GRAVEL; moist; with · 
organics (orginal top soil) 

0 
..c 
E 
>-
(/) 

,·. )~ 
:~\ li_ 

11.0 ~ 

i:. 
f----~----~--------------

Lt. reddish brown, slightly silty, sandy 
GRAVEL and cobbles; moist ... 

~-4! 

~Tn"Crea80dS1ifiOiiielit------------ 16.0 ~ 
,... Brown~ SiiQftti}isiity-;-sandy GRAvEL. alld- --- 18

·
0 ~:ti 

cobbles; moist ~~ 

~·· f--------·---------------- 22.0 ... 
Rocks 

,__ _______________________ 280 

Brown, slightly silty, sandy GRAVEL to · ~~:IIi 

gravelly SAND and cobbles; moist ~~ 

~~-· ~~ .... 
. ~ . 

f-' Brown~ 9raven¥ s.A"No and' eatibTeS; mOist iO-- 35
·
0 ~:~ 

' 

' 

wet. DriH action similar to frozen gmund ~·::·· 
f------------------------ 375 ·. 

Mostly rock chips; wet · 

1 40.0 
t---...,.--------------------"142.0 

Bottom of Boring 
Boring Completed 8/30/04 

Boring advanced with Tubex air/rotary 

42.0 

II) "0 ..... u: Penetration Resistance Q) s::: Q) (300 lb. weight, 30" drop) 15.. :::1 ..... .c. 
E e~ 15.. .A. Blows per foot 
m (!) Q) 

(/) D 0 25 50 75 100 

"' ~t-------~----------------~----------L-~--L-------~------~~~~~~~~~~~~L-~~~ 
lll LEGEND 0 25 50 75 100 
g 
~ 
(!) 

~ 
rtJ 

9 
-" 

~ 
~ z 

* Sample Not Recovered 
JI[ . 3" 0.0. Split Spoon Sample 
B Auger Cuttings 

~ Surface Seal 
m:::m Solid Casing and Annular Seal 
[HJ Well Casing and Filter Sand 
~ Cuttings Backfill 

e PID Reading (ppm) 

I Frozen YJ.. Ground Water Level At Time Of Drilling 
~ Static Water Level 

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 o1' subsurface materials. 

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

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 

LOG OF BORING 26MW1 

June 2005 32-1-16821 

~ =···SHANNON & WILSON, INCJFig B 20 ~ - Geotechnical and Envlronmantal Consultam.t ' • 8 
~~------------------------------._ ____________ _. ____ ~ 



Coordinates: N: 97,608 E: 96,561 

Casing Description 

2-inch diameter, Schedule 40 PVC well ---Jiil'~ 
casing 

2-inch diameter, 0.010 slotted Schedule----+--+~--
40 PVC well screen 

LEGEND 

Yl. Ground Water Level ATD 
~ Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 

Backfill Description 

Ground Surface Elevation 107.62 Ft. 

~t-----1 0-20 Filter Sand 
l:lllllllllll---'="'-"- Bentonite Chips 

22.5Ft. 
---Bentonite Chips 

: -':+---1 0-20 Filter Sand 
~ 
a; 

~ 
!!! 
~ 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 
MONITORING WELL 26MW1 

CONSTRUCTION DETAIL 

June 2005 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 

32-1-16821 =•• SHANNON & WILSON, INC. • ~ GeolechnlcalandEnvlronmentalConsulta F1g. B-20b Botton cap is friction fit 
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•· 
MATERIAL DESCRIPTION 

Coordinates: N:99,228 .E: 97,287 
Elevation: 56.69 Ft. 

Lithology based on cuttings and drill action 

Brown, silty, sandy, GRAVEL and cobbles; 
moist, becoming wet at 5.5 to 5. 7ft. 

u:: 
.r:. -a. 
a>. 
0 

~---------------------~-15.7 
.Brown, medium to fine sandy, angular 
GRAVEL and cobbles; wet 

23.0 

~·· 
II) 

.Q) 
c.. 
E 

r$, ro 
(/) 

... 

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

• Blbwsper foot 

50 5 100 

...:._;_:. 

Bottom of Boring 26.0 

Boring Completed 8/22/04 

Boring advanced with Tubex air/rotary 

LEGEND 

* ·Sample Not Recovered 
JI[ 3" O.D. Split Spoon Sample 
B Auger Cuttings 

~ Surface Seal 
l!liilill Solid Casing and Annular Seal 
[8] Well Casing and Filter Sand 
~ Cuttings Backfill 

0 25 50 75 10C 

e PID Reading (ppm) 

I Frozen "!¥. Ground Water Level At Time Of Drilling 
~ Static Water Level 

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. 

Phase IV Rl, Northeast Cape 

St. Lawrence Island ·Alaska 

LOG OF BORING 26MW3 

June 2005 32-1-16821 

IIIII~~~~~~~ & ~ILS.~~~.:~Fig. B-21 a 



Coordinates: N: 99,228 E: 97,287 

Casing Description Backfill Description 

Top of Casing (TOC)Eievation 56.49 Ft. Ground Surface Elevation 56.69 Ft. 

r--- Bentonite Chips 

~ 
2-inch diameter, Schedule 40PVC well--

casing 

(j; 

5.5F~ 
-~ 

2-inch diameter, 0.010 slotted Schedule ---+.<~~, 
40 PVC well screen 

L..._;._._;.._,_..__ 26.0Ft. 

LEGEND 

Yl. Ground Water Level ATD 
~ Static Ground Water Level 

NOTES: Cover is cast iron set in concrete 
Top cap is locking expansion plug with padlock 
Joints are machine threaded 
Botton cap is friction fit 

Phase IV Rl, Northeast Cape 
St. Lawrence Island, Alaska 
MONITORING WELL 26MW3 

CONSTRUCTION DETAIL 

June 2005 32-1-16821 

~11 SHANNON & WILSON, INC. f" B 21 b 
• Geotechnical and Environmental Consulta IQ. -



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

12 6 4 3 21 1/2 1 3/4 1/2 3/8 1/4 #4 #10 . #20 #40 #60 #100 #200 

I I I 1 ..1. I I I I I 
100 \ \ ~ 

\ \ 
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CEPOA-EN-ES-M (1110-1-8100f) 

MEMORANDUM THRU 

CEPOA-EN-J\_ "" 
CEPOA-EN~-~-t 
FOR CEPOA-PM-C (Cossaboom) 

16 June 2005 

SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
N (04-042) 

1. References: 

a. Shannon & Wilson, Inc. report dated June 2005, Appendix C- Chemical Data Quality 
Assurance Report, Phase N Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska. 

b. SGS Environmental Laboratories, Inc., Anchorage Alaska, Laboratory Work Orders: 
1045211, 1045444, 1045459, 1045460,1045498,1045529,1045600, 1045606, 1045607, 1045711, 
1045712,1045750,1045767,1045812,1046036,1046037, 1046054,and 1046067. 

c. North Creek Analytical, Inc., Bothell Washington, Laboratory Work Orders: d. B4H0458, 
B410001, B410142, B410413, and B410427. 

d. USACE, EM 200-1-6, Chemical Quality Assurance for Hazardous, Toxic, and Radioactive 
Waste (HTRW) Projects, 10 October 1997. 

e. ADEC, UST Procedures Manual, 7 November 2002. 

f. USACE, EM 200-1-3, Requirements for the Preparation of Sampling and Analysis Plans, 
App. I "Shell for Analytical Chemistry Requirements", February 2001. 

g. DoD Environmental Data Quality Workshop, Department of Defense Quality Systems 
Manual for Environmental Laboratories, Final Version 2, June 2002. 

2. Summary: This report is a revision of the Chemical Data Quality Assessment Report submitted as 
a Memorandum through CEPOA-EN-ES and CEPOA-EN-ES-M for CEPOA-PM-C, and dated 18 
May 2005. This revised report incorporates analytical sensitivity information for the SVOC data, 
information that was inadvertently not included in the draft Chemical Data Quality Assurance Report 
submitted by Shannon & Wilson. Shannon & Wilson discovered this errof\while1applying the 
qualification flags to the tabulated data in the final version of the Phase N Remedial Investigation 
Northeast Cape, St. Lawrence Island, Alaska report. 

This revised report should be used in conjunction with Shannon and Wilson's final Chemical Data 
Quality Assurance Report (enclosed). The referenced report summarizes the technical review of 
analytical results generated in support ofthe soil, sediment, and surface water sampling performed as 
part of the Phase N Remedial Investigation (RI) at the former military installation Northeast Cape, 



CEPOA-EN-ES-M (1110-1-8100±) .... ' \\ ",,,,, ' '""" ·. . .. " ... I 

SUBJECT: Revised Chemical Data Quality Assessment Report for _ERP030 NortheasfCape Phase 
IV (04-042) . . 

St. Lawrence Island, Alaska. The criteria applied for this review are consistent with the project 
specific data quality objectives (DQOs); in cases where specific guidance was not available from this 
source, the data have been evaluated using the DoD QSM criteria, and/or EM 200-1-3 Appendix I. 
The review included evaluation of sample handling, sample preparation and holding time, analytical 
sensitivity, method blanks, matrix spike (MS) and MS duplicate recoveries, laboratory control 
sample (LCS) and LCS duplicate recoveries, surrogate recoveries, and field quality control (QC/QA 
duplicates, trip blanks and equipment blanks). Instrument calibration review and raw data 
verification were not performed. 

3. Background: Soil, sediment and surface water samples were collected from Northeast Cape 
during August and September 2004, from fifteen discrete sites within the Northeast Cape installation, 
and from background locations outside of the installation boundary. Shannon and Wilson Inc. 
collected the samples from areas prescribed by USACE in order to address data gaps identified in 
previous investigations. Samples were collected for analysis using the Test Methods for Evaluating 
Solid Wastes (SW846) or Alaska Series Laboratory Methods, for field screening, for geotechnical 
characterization of soils, and for natural attenuation parameters. Only the data generated using the 
SW846 and Alaska methods were reviewed by Shannon & Wilson; the USACE Project Chemist 
examined the results for total organic carbon (TOC). Biogenic assessment for select soil samples 
was performed by SGS chemists; the assessment was not reviewed by either Shannon & Wilson, or 
by the USACE Chemist. 

Samples collected for analysis using the SW846 methods or the Alaska methods were duplicated 
(QC/QA) at a rate of 10% (per method/matrix) to assess inter- and intra-laboratory precision, and 
both equipment and trip blanks were submitted to assess contamination introduced during sampling, 
shipment and/or handling. Project samples were specified as MS/MSD at a rate of 5%, and were 
used to assess matrix effects. 

The primary and QC samples were submitted to SGS Environmental Services, Inc. of Anchorage, 
Alaska, and the QA samples were submitted to North Creek Analytical, Inc. (NCA) of Bothell, 
Washington. Analyses included GRO, DRO and RRO by Alaska :rvt;~tq()q~ .~101, AK102 and AK 
103; BTEX by SW8260B, SVOCS by SW8270C, P AH by SW8270C (SIM), PCBs by SW8082, 
pesticides by SW8081A, and metals (8 RCRA, or a chromium, lead, zinc, mercury combination) by 
SW6020 and SW7470A/7471A. Soil samples for GRO and/or BTEX analyses were methanol
preserved. Each cooler shipment containing samples for GRO and/or BTEX analyses contained 
matrix-specific trip blanks. -

Composite rinsate samples, generated by rinsing the "cleaned", fi~ld 1 ~9l\iP.,~~nr (tJt~ 0I'Jl:p.q[q~1pump, 
and split spoons) with deionized water were submitted for a variety of analyses; the split spoon 
rinsates were collected to assess potential impact on soil sample results:~especially for fuels (GRO, 
DRO, RRO) and TOC, since com oil was used as a lubricant for the air-rotary drill. 

4. Data Quality Objectives: Analytical results will be compared to State of Alaska, Department of 
Environmental Conservation, 18AAC75 Oil and Other Hazardous Substances Pollution Control, and 
18AAC70 Water Quality Standards (for TAH and TAqH). Data quality needs to be sufficient to 
compare to regulatory levels, and in sQme cases, for potentially asse~sjng risk. 

' ; )J) Ul \t J •_\'• •. \)) 
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CEPOA-EN-ES-M (1110-1-8100f) '['""'";,, '> ,1; 

SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

5. Chemical Data Quality Assessment: The majority of data are of adequate quality for project 
purposes. Approximately 30% of the data required qualification due to low-level contamination 
detected in blanks, low surrogate recovery, LCS/D or MS/D recoveries and/or precision out-side of 
project-established criteria, or estimated results between the method detection limit (MDL) and the 
sample's repmiing limit (RL) [the RL, as used in the referenced review, is equivalent to the practical 
quantitation limit]. Only the method, equipment, or trip blanks with detections greater than V2 the RL 
were considered "blank contaminated." Approximately 31% of the data had a RL above the project 
reporting limit goal (RLG); most of these data were for soil or sediment samples with high organic 
matter content and/or high moisture content. In some cases the RL was greater than the relevant 
cleanup level; in most of these, the result was non-detect and the MDL was below the relevant 
cleanup level. In nine of a total of 4,673 analytical results, a result was reported that was between the 
MDL and the RL when the RL was above the relevant cleanup level. Several pesticides (a-, (3-, 5-, 
and )'-BHC; dieldrin, endrin, endrin aldehyde, and endrin ketone) in the sediment samples had MDLs 
above the relevant cleanup levels, and several SVOCs (21 analytes from the primary lab data set and 
eight from the QA lab data set) had MDLs above the relevant cleanup levels. 

Different extraction methods were utilized by the primary and QA laboratories for a variety of tests. 
Water samples for DRO, RRO, PAH, and PCB analysis were prepared by SGS using SW3510C 
(separatory funnel liquid-liquid extraction), while NCA used SW3520C (continuous liquid-liquid 
extraction); slight differences between the results were noted, especially at low-level concentrations, 
with the SW3520C method resulting in slightly higher concentrations oftarget analytes due to better 
extraction efficiency of the method. Soil and sediment samples for PAH or SVOC analysis were 
prepared by SGS using SW3550B (ultrasonic extraction), while NCA used both SW3550B and 
SW3545 (pressurized fluid extraction); no apparent differences between the results were noted. 
Water samples for metals analysis (all except mercury) were prepared by SGS using SW3015 
(microwave assisted acid digestion) while NCA used SW3020A (acid digestion); no apparent 
differences were noted. 

Contrary to the Shannon and Wilson report, the methods used to extract, introduce, and analyze the 
sample for GRO (and BTEX by 8260) were identical, as confirmed by the USACE Project Chemist 
via phone discussions with both labs: an aliquot of soil or sediment (target weight - 50g dry) were 
placed in the VOAjars and covered with methanol in the field (as described in both the AK.lOl and 
SW846 5035 methods); at each lab an aliquot of the methanol extract was taken and injected into 
water for purge-and trap an~lysis. The labs simply reported th~ "exrra9~cn~" methods differently. 

Water samples associated with equipment blank results greater than V2 RL have been B flagged as 
blank contaminated. Three of the split spoon rinsate samples contai:p~<;l{i~Q, DRO and RRO at 
(liquid) concentrations exceeding V2 the aqueous RL. The potential inipact of the com oil residue to 
the sample results is not quantifiable, and after discussions among the USACE Project Delivery 
Team members, is considered negligible. The analytical results for soil samples associated with split 
spoon rinsate samples have not been qualified. 

' .! 1 

Some of the qualified data may be used demonstrate that these samples were not grossly 
contaminated, but may be considered rejected for use in risk-assessP1:~Itf R~ll~1,1la*ms. 

3 



CEPOA-EN-ES-M (1110-l-8100t) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

a. GRO by AK 10 1/BTEX by 8260B 

(1) Water Samples: 

A few of the GRO results for water samples were "J" flagged as estimated due to 
surrogate or MS/MSD recoveries outside of project-established limits. 

All GRO results for water samples are usable as qualified. 

(2) Soil and Sediment Samples: 

Many of the soil and sediment samples were qualified as estimated due to low recovery 
of the field surrogate 4-BFB (SGS) or a,a,a-trifluorotoluene (NCA). For the majority of the soil 
GRO samples with failing field surrogate recoveries, SGS recalculated the surrogate results using the. 
equation presented in section 10.6.5 of the AK101 Method in the UST Procedures Manual to confirm 
a matrix effect. The recalculated surrogate recovery was within the method specified criteria of 50-
150% for the majority of these samples (the few exceptions were. sediment samples); the prevalence 
of acceptable adjusted field surrogate recoveries for the GRO analysis confirm a matrix effect. This 
effect also impacts the BTEX data. 

Approximately 26% of the soil or sediment samples analyzed for benzene by 8260B 
had RLs above the ADEC cleanup level of0.020 mglkg due to matrix effects; approximately one
half of these samples also had MDLs above the cleanup level. These results are typical for the 
method when field samples with high organic content and/or elevated moisture content are field 
preserved with methanol. These benzene results, in conjunction with the GRO data, may be used to 
delineate areas as "not grossly contaminated" but are rejected for use'in.risk-assessment calculations. 

All other GRO/BTEX data are usable as qualified. 

b. DRO/RRO byAK1021103 

(1) Water Samples: 

The majority of the DRO and RRO RLs did not meet the ;RLGs when the sample result 
was less than the RL. RLs for all of the RRO samples were slightly:_ above but RLs for all DRO 
analyses were below the PQLs specified in the UST Procedures Manual. Some of the results were 
"J" flagged as estimated due to laboratory QC falling outside of project-established limits (surrogate 
or MS/MSD recoveries, or LCS/D precision not met). Some DRO and RRO results for water 
samples were "B" flagged as blank contaminated; impacted sample results between the MDL and the 
RL were rep011ed as non-detect at the RL ("ND [RL]"). 

)\. !•.''...,[!!\ :!1 
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CEPOA-EN-ES-M (1110-1-8100±) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

The DRO and RRO data for water samples are usable as qualified. 

(2) Soil and Sediment Samples: 

The three split spoon rinsate (composite) samples submitted for fuels analysis were 
reported to contain DRO and RRO at concentrations greater than Yz the RL for water samples. No 
data were flagged due to this low-level, unquantifiable contamination, since the impact ofthe corn oil 
on the usability ofthe soil sample data is thought to be negligible. DRO results, field notes, and 
select chromatograms (for the soil samples associated with the highest split spoon rinsate sample 
results, 04NE22SQ20 1) were carefully examined to determine if soil with DRO results near the 
cleanup level had been impacted; only two samples, 04NE10SB104 & -106, were close to the 
cleanup level. These samples were not noted by field samplers to have a fuel odor. The laboratory 
chemists have identified these two DRO results (619 mg/kg for 04NE10SB104 and 275 mg/kg for 
04NE 1 OSB 1 06) as "resembling a weathered middle distillate" and the chromatograms for these two 
samples did not show any evidence of corn oil. 

Approx.imately 14% ofthe surrogate recoveries for Dl}Q,!~.n4.-,26% of the surrogate 
recoveries for RRO were above the control limits. The elevated surrogate recoveries were attributed 
to high DRO concentrations in the samples or biogenic interferences, and thus do not impact data 
usability. 

The D RO and RRO data for soil and sediment samples are usable as qualified. 

c. SVOCs by 8270C 

(1) Water Samples: Water samples were not submitted for SVbc'analysis. 

(2) Soil Samples: 

The three smrogates for the acid fraction of the SVOCs were below the project specific 
control limits for three of the four primary samples submitted for this analysis (04NE01SS01, -102, 
and -103); the surrogates for the base/neutral fraction were within control limits. The analytical 

, \ \. • ~ I li \.- · · · •' ) I · , . 1 '· • o • 

results for the following analytes should be considered estimated data,. btased low: 4~chloro-3-
methylphenol, 2-chlorophenol, 2,4-dichlorophenol, 2,6-dichlorophenol, 2,4-dimethylphenol, 4,6-
dintro-2-methylphenol, 2,4-dinitrophenol2-methylphenol, 3- & 4-methylphenol (coelution), 2-
nitrophenol, 4-nitrophenol, pentachlorophenol, phenol, 2,4,5-trichlorophenol, and 2,4,6-
trichlorophenol. Contrary to the Shannon & Wilson report, the results for the base/neutral fraction 
are not considered impacted, since these surrogates met recovery criteria. 

Both the primary and the referee laboratories had difficulty meeting the RLs, and some 
cases the MDLs for a variety of the SVOCs, due to a combination ofhigh moisture and organic 
matter content of the samples, as well as sample dilution at the lab(s). Table.6 of the Chemical Data 
Quality Assurance Report identify the analytes that have MDLs greater than the cleanup levels, and 
were reported as non-detects; these samples were all collected from Site 01. 

..... ·. 
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CEPOA-EN-ES-M (1110-1-8100±) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

The qualified results for the acid fraction, and the results for the SVOCs from Site 01 
that could not be detected at the cleanup level maybe used to delineate areas as "not grossly 
contaminated", but are rejected for use in risk-assessment calculations. All other results are usable as 
qualified. 

d. PAHs by 8270C (SIM) 

(1) Water Samples: 

Laboratory QC criteria were met for P AH analysis by both analytical laboratories. The 
QA lab extracted two of the three water samples submitted for analysis 1 day past technical hold 
time; these results were not qualified as estimated due to passing QC and comparability to the 
primary data. Some of the naphthalene results were "B" flagged as blank contaminated. All of the 
benzo(a)pyrene and dibenzo(a,h)anthracene results failed to meet the project RLGs, however in no 
case was the RL higher than the ADEC cleanup level. 

The P AH data for water samples are usable as qualified. 

(2) Soil and Sediment Samples: 

Matrix spike/spike duplicate recoveries were highly variable for a number of the 
samples submitted for P AH analysis; all other laboratory QNQC criteria were ge,nerally met. 

,(\_ •l{\...-1.-l, ,, . ,:,. . . 

Samples from Site 08 had low or no MS/MSD recovery, and no or low-level results; the high organic 
matter content in samples collected from this site may have interfered with the reliability of the 
analytical results; therefore, all P AH results for sediment samples from Site 08 should also be used 
with caution. 

The PAH results from sediments collected from Site 08 are rejected for use in risk
assessment calculations, but may be used to delineate areas as "not grossly contaminated". All other 
PAH data for soil and sediment samples are usable as qualified. 

e. PCBs by 8082 

(1) Water Sample~: 

None of the PCB water RLs met the project RLG of0.05 JJ.g/L, but all were at or below 
the cleanup level of0.5 JJ.g/L. SGS was able to report to -0.1 Jlg/L with a MDL less than the project 
specified RLG of0.05 /lg/L, whereas NCAs MDL was generally less than 5 times less than the 
cleanup level; these reporting limits are typical for the method. 

Laboratory QC criteria were met for PCB analysis by the primary laboratory. One of 
the two QA samples submitted to NCA required re-extraction past the hold time due to LCS/D 
failure; these results have not been qualified due to the stability ofPCBs, and the comparability 
among the primary, QC and QA triplicate results. 
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CEPOA-EN-ES-M (1110-1-8100±) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

The PCB data for water samples are usable as qualified, but the NCA results are 
rejected for use in risk-assessment calculations due to elevated RL/MDL. 

(2) Soil and Sediment Samples: 

Laboratory QC criteria were generally met by both analytical laboratories. MS/MSD 
recoveries ·were low for a few samples, and surrogate recoveries were below the control limit for four 
ofthe sediment samples (04NE29SD207, -108, -109, and -307); since samples -207 and -307 are 
QC/QA duplicates, the preferred result is for the primary sample -107. 

The PCB data for samples are usable as qualified, but results for sediment samples 
04NE29SD 108 and -109 are rejected for use in risk-assessment calculations. 

f. Pesticides by 8081A 

(1)Water Samples: 

The only aqueous sample analyzed for pesticides during this investigation was a rinsate 
sample collected from the dredge used to collect the sediment samples. Laboratory QC criteria were 
met, and although the QAPP specified RLs were not met for a number of the pesticides, none of 
these pesticides were detected above the MDL. 

\ '' ·.' 

The pesticide data for water samples is usable as qualified. 

(2) Sediment Samples: 

Neither of the analytical laboratories could achieve the RI-G for the sediment samples, 
and for some analytes the MDL was above the appropriate cleanup level (see Section 5.0). All of the 
sediment samples submitted for this analysis were collected from Site 29, which had high levels of 
naturally occurring organic matter, and high moisture content. Three of the sample had low 
surrogate recoveries below control limits (04NE29SD108, -109, and -207). 

The pesticide results for sediments may be used, as qualified, to delineate areas as "not 
grossly contaminated", but are rejected for use in risk-assessment calculations. 

g. Metals bv 6020 and 7471A or 7470A 

(1) Water Samples: 

Laboratory QC criteria were met for metals analysis by both analytical laboratories. 
The RLG was not always achieved for some of the metals, however, the resultant RLs were all below 
cleanup levels. Lead and mercury were detected in the Grundfos pump rinsate sa1,11ple at 
concentrations greater than Yz the QAPP specified RL, and the impacted analytical results were "B" 
flagged as bbnk contaminated; all B llagged results were below the cleanup level. 

The metals data for water samples is usable as qualified. 

7 
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SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

(2) Soil and Sediment Samples: 

Laboratory QC criteria were met for metals analysis by both analytical laboratories. 
MS/MSD recoveries for a variety of metals were either above or below control limits, or had high 
RPDs; analytical results for these samples are considered estimated results. · 

The metals data for soil samples is usable as qualified. 

6. Total Organic Carbon (TOC): Total Organic Carbon was determined by SGS using a project
approved in-house SOP. The SGS analysis is performed by high temperature catalytic combustion 
using a non-dispersive infrared carbon dioxide detector; it is reported as Method E415.1. Cursory 
examination of associated la bora t01y QC show the analyses met the laboratory established limits; the 
relative percent difference (RPD) between the four QC duplicate samples were 12.4% 
(04NE29SD107 & -207), 6.74% (04NE31SB106 & -206), 13.1% (04NEBGSD101 & -201), and 
10.3% (04NEBGSS101 & -201). None ofthe data were qualified. 

The TOC data for soil samples must be used with caution. Some of the soil/sediment collected for 
this analysis contained DRO and RRO; if these data are to be used in Method Three calculations, the 
DRO and RRO results, in conjunction with the field screening notes (fuel odor?) and the biogenic 
assessment, must be examined to determine if the TOC results are usability in this calculation. 

7. QC/QA Triplicates: The majority o C the triplicate results were very comparable. When the results 
were not in agreement the Shannon and Wilson project chemist, through review of each laboratory's 
associated batch QC/QA information, chose which result was the preferred result for triplicate set. 

a. Comparison ofWater Triplicates: 

(1) Four sets ofQC/QA triplicates were collected and analyzed for GRO, DRO, and RRO. 
One set was in disagreement Cor DRO, ;:Jnotl1er was in disagreement for RRO; the GRO results were 
all in agreement. 

(2) Four sets ofQC/QA triplicates were collected and analy:z;eq for BTEX. All results were 
in agreement. 

(3) QC/QA samples were not collected or analyzed for SVOCs but three sets ofQC/QA 
triplicates were collected and ana 1 yzed for P AH. Two sets were in disagreement for naphthalene; 
one set was in major disagreement for ~1cenaphthene, fluorene, and phenanthrene, with the primary 
sample showing low-level detects, but no detects in the QC or QA duplicates. Since the analytical 
results for the major fuel classes, GRO, ORO, and RRO are all estimated results, and since the 
presence of acenaphthene inc! icates a fresher fuel, it is likely the primary result is in error. 

(4) Two sets ofQC/QA triplicates were collected and analyzed for PCBs. All results were 
inagreement(non-detects). i .·ll:'illi..'\JI. ·' '·'' . ,,,,.,, 

( 5) Water samples were not co 11 ected for pesticide analysis. 
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CEPOA-EN-ES-M (1110-1-81001) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

(6) Two sets ofQC/QA triplicates were collected and analyzed for metals. A majority of 
the results were in agreement; disagreement was generally among low-level detect/non-detect results 
where higher variability is to be expected. 

b. Comparison of Soil/Sediment Triplicates 

(I) Eleven sets ofQC/QA triplicates·were collected and analyzed for GRO, DRO, and 
RRO. Five sets were in agreement. The majority of the differences was between the primary and the 
QA laboratory (in five of the six cases where the data disagreed, the primary results were 
comparable), and was due to disagreements among low-level results. The USACE Project Chemists 
concurs with Shannon & Wilson's selection ofthe preferred results (Section 6.0 ofthe CDQR). 

(2) Seven sets ofQC/QA triplicates were collected and analyzed for BTEX. Six of the sets 
were in agreement. The seventh set is not in agreement due to a suspicious toluene result for the QA 
sample; the QA result for this set is not the preferred result. 

(3) Six set~ ofQC/QA triplicates were collected and analyzed for PAH. Three sets were in 
disagreement. The USACE Project Chemists concurs with Shannon & Wilson's selection ofthe 
prefeiTed results. 

(4) One set ofQC/QA triplicates were collected and analyzed for SVOCs. Differences in 
reporting lim its between the labs resulted in a major disagreement for pentachlorophenol (only). 

(5) Nine sets ofQC/QA triplicates were collected and analyzed for PCBs. Seven were in 
agreement, one was in slight disagreement (due to low-level detects and differences between the 
primary and QA lab detection limits) and one set was in major disagreement. Although the QC and 
QA duplicate results were comparable, the highest result is above the ADEC cleanup level of 1 
mg/kg. Contrary to the Shannon and Wilson report, the preferred result for the set in disagreement is 
the p1imary sample (04NE13SB124) result of 5.34 mg/kg, which is more than 10 times higher than 
the QC and QA results (5.34 compared to 0.41 and 0.33 ppm); the USACE chemist, with permission 
granted by Shannon & Wilson's Project Chemist, contacted the laboratory and confirmed the original 
(non-diluted) and final sample result. 

(6) Two sets ofQC/QA triplicates were collected and analyzed'fot'pesficides. One set had 
major disagreement between the primary and QA laboratory for a few'analytes; these differences 
were a result oflow-level detects at the QA laboratory, due to lower detection and reporting limits. 

(7) Four sets ofQC/QA triplicates were collected and analyzed for metals. Two sets were 
in agreement. The USACE Project Chemists concurs with Shannon & Wilson's selection ofthe 
prefeiTed rec:ults. 

8. Statement of Contract Compliance: A complete data package was·notreceived from NCA (QA 
lab) until more than2 months after the data was due to USACE. The contract was set up so that the 
analytical results from the QA lab should have been received by early October; the Contracting 
Officer was involved, and the data \\'as finally received late, but complete, by early December. 
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CEPOA-EN-ES-M (1110-1-8100£) 
SUBJECT: Revised Chemical Data Quality Assessment Report for ERP030 Northeast Cape Phase 
IV (04-042) 

SGS failed to "J" flag estimated results between the MDL and RL. This oversight was caught at the 
data review stage, causing all EDDs to be resubmitted with results between the MDL and RL J
flagged, as per USACE requirements. The USACE Project Chemist did not require a revised set of 
hardcopy data, but instead accepted a memo that indicates which samples have been J-flagged, to be 
included with the hardcopy data. 

Shannon & \Vilson's Project Chemist, Jon Lindstrom, did an exceptional job ensuring that the data 
review firm had correct(ed) electronic data files (EDFs) available for review. This task was not 
trival; due to the multitude of errors found in the EDFs, and the time required to obtain corrected 
EDFs, the completion date for the project was extended to accommodate the intensive data review 
effort. The referenced report includes a variety of"lessons learned" (Section 8.0 Project-Specific 
Concerns) that if properly addressed in future work, could decrease the time required to perform 
auto-validation. 

~~,~ 
IE SHARP-DAH:f 

Encl 
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Table D-1 Assessment of Biogenic Influence on DRO/RRO, and  

Table D-2 Summary of Analytical Results - Trip and Equipment Blanks 



TABLE D-1 ASSESSMENT OF BIOGENIC INFLUENCE ON DRO/RRO SHANNON & WILSON, INC.

ppm Analyst Note ppm ppm ppb Compound BIOGENIC ASSESSMENT DRO RRO

03B2-2 04NE03SB101 1045459 005 168 Unknown HC 1,160 - -
Organics present, but next 
to obvious impacts - Mix

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03B2-6 04NE03SB102 1045459 006 126 Unknown HC 1,150 J HC interference - - In permafrost - Biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03B1-2 04NE03SB103 1045459 007 373 J Unknown HC 2,790 J HC interference - -
Just up from known impact, 

but adjacent to peat

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03B1-6 04NE03SB104 1045459 008 971 J Unknown HC 6,120 J HC interference - - In permafrost - Biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03B3-1 04NE03SB105 1045459 009 20,500 J
Weathered middle 
distillate 4,000 J Unknown HC - -

High level of fuel overrides 
bio

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

03B3-3 04NE03SB106 1045459 010 15,900 J
Weathered middle 
distillate 3,020 J Unknown HC - -

High level of fuel overrides 
bio

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

03SD107 04NE03SD107 1045460 003 2,610 J Unknown HC 17,300 J HC interference - -
Downstream of fuel facility - 

Mix

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03SD108 04NE03SD108 1045460 004 3,720 J Unknown HC 28,500 J HC interference - -
Up-gradient of site but near 

pipeline

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

03WP5 04NE03GW101 1045529 019 1.7 Unknown HC 2.6 - Toluene
Up gradient of site, in 

Pipeline corridor Library search was not requested.  Chromatographic pattern typical of biogenic type compounds

03WP103 04NE03GW102 1045529 020 0.433 Unknown HC 0.641 - Toluene
Down from known, but in 

peat - Mix Library search was not requested.  Chromatographic pattern typical of biogenic type compounds

03WP6 04NE03GW103 1045498 001 0.826 Unknown HC 1.38 - ND
Odor in well, stain nearby, 

tidal - diesel Library search was not requested.  Chromatographic pattern typical of biogenic type compounds

03WP102 04NE03GW104 1045750 007 3.4
Weathered middle 
distillate 3.4 Unknown HC - ND

Down from known, but in 
peat - Mix

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

SITE 6 - CARGO BEACH ROAD DRUM FIELD

06WP7
04NE06GW101

& 201 1045750
001
002

0.189 F
0.213 F -

0.204 F
0.185 F - -

Concentration too low to 
assess

06WP6 04NE06GW102 1045750 003 0.213 F - 0.268 F - - Too low to assess

06WP5 04NE06GW103 1045750 004 0.385 Unknown HC 0.728 - -
Topsoil fell into rock voids 

while driving - biogenic
GC/MS library search did not have sufficient response.  Sample extract did not contain a significant amount 
of hydrocarbons.

06WP103 04NE06GW104 1045750 005 0.164 F - 0.217 F - - Too low to assess

TOCLab 
ID Analyst Note

Unknown HC

-

-

Lab Classification 
of Hydrocarbon 

Origin*
PAH or BTEX 

detections Field Observations / 
Comments

SGS Environmental Services, Inc.AK103 RRO

Unknown HC

-

LOCID Sample ID
SITE 3 - FUEL LINE CORRIDOR AND PUMPHOUSE

SGS Work 
Order

AK102 DRO

Unknown HC

Unknown HC
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TABLE D-1 ASSESSMENT OF BIOGENIC INFLUENCE ON DRO/RRO SHANNON & WILSON, INC.

ppm Analyst Note ppm ppm ppb Compound BIOGENIC ASSESSMENT DRO RRO
TOCLab 

ID Analyst Note

Lab Classification 
of Hydrocarbon 

Origin*
PAH or BTEX 

detections Field Observations / 
Comments

SGS Environmental Services, Inc.AK103 RRO

LOCID Sample ID
SITE 3 - FUEL LINE CORRIDOR AND PUMPHOUSE

SGS Work 
Order

AK102 DRO

SITE 8 - POL SPILL SITE

08SD102 04NE08SD102 1045459 001 19,500
Weathered middle 
distillate 3,880 - 1240 Naphthalene

High level of fuel overrides 
bio

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

08SD103 04NE08SD103 1045459 002 6,760
Weathered middle 
distillate 4,360 HC interference - Diesel and biogenic mix

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

08SD103 04NE08SD203 1045459 003 6,700
Weathered middle 
distillate 3,430 - QC duplicate

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

SITE 22 - WATER STORAGE BUILDING

22MW3 04NE22GW114 1046037 014 ND - ND - -
Concentration too low to 

assess
22MW2 04NE22GW115 1046037 015 ND - ND - - Too low to assess

29SD104 04NE29SD104 1045767 008 653 J Unknown HC 1,370 J 42,700 ND

Sediment nearest creek 
outfall, downstream of main 

site - Mix possible

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SD105 04NE29SD105 1045767 009 988 J Unknown HC 4,060 J 117,000 ND
Sediment has high organic 

content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SD106 04NE29SD106 1045767 010 173 J weathered middle distillate 393 J Unknown HC 22,700 ND "

GC/MS TIC - DRO range library search spectra have good quality match with sample spectra of unknown 
peak responses. Spectra were consistent with even and odd number alkanes and branched alkanes. RRO 
library search spectra have poor quality match with sample spectra of unknown peak responses. This is 
typical of biogenic type compounds as these are not common in the library database. Diesel Biogenic

29SD107 04NE29SD107 1045767 013 447 J Unknown HC 1,870 J 46,000 ND "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SD107 04NE29SD207 1045767 014 232 J Unknown HC 917 J 52,100 ND QC duplicate

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SD108 04NE29SD108 1045767 015 456 J Unknown HC 1,600 J 31,600 Fluorene, Naphthalene "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SD109 04NE29SD109 1045767 016 302 J Unknown HC 1,170 J HC interference 39,100 ND "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

29SW101 04NE29SW101 1045211 004 0.111 F - 0.325 F -
0.261
low

Naphthalene 2 
others

Creosote in bridge 
upstream. DRO/RRO too 

low to assess?
29SW101 04NE29SW201 1045211 005 0.122 F - 0.346 F - ND Too low to assess
29SW102 04NE29SW102 1045211 007 0.0846 F - 0.252 F - ND Too low to assess
29SW103 04NE29SW103 1045211 001 0.127 F - 0.369 F - ND Too low to assess

SITE 29 - SUQITUGHNEQ RIVER & ESTUARY

-
-
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TABLE D-1 ASSESSMENT OF BIOGENIC INFLUENCE ON DRO/RRO SHANNON & WILSON, INC.

ppm Analyst Note ppm ppm ppb Compound BIOGENIC ASSESSMENT DRO RRO
TOCLab 

ID Analyst Note

Lab Classification 
of Hydrocarbon 

Origin*
PAH or BTEX 

detections Field Observations / 
Comments

SGS Environmental Services, Inc.AK103 RRO

LOCID Sample ID
SITE 3 - FUEL LINE CORRIDOR AND PUMPHOUSE

SGS Work 
Order

AK102 DRO

BACKGROUND SEDIMENT

BGW101 04NEBGSD101 1046067 020 661 F - 2,050 Unknown HC 193,000 ND
Sediment has high organic 

content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW101 04NEBGSD201 1046067 025 119 F - 524 Unknown HC 220,000 ND QC duplicate

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW102 04NEBGSD102 1046067 021 135 F - 613 Unknown HC 255,000 ND
Sediment has high organic 

content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW103 04NEBGSD103 1046067 022 798 F - 4,260 J Unknown HC 384,000 ND "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW104 04NEBGSD104 1046067 023 98.7 - 494 Unknown HC 31,800 ND "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW105 04NEBGSD105 1046067 001 178 Unknown HC 1,220 373,000 ND "

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW106 04NEBGSD106 1046067 008 3.84 F - 17.2 F 658 ND
Low conc. - review of TICs 

not requested

BGW107 04NEBGSD107 1046067 009 24.3 F - 59.2 3,060 ND
Low conc. - review of TICs 

not requested

BGW108 04NEBGSD108 1046067 024 399 F - 1,650 J Unknown HC 171,000 ND
Sediment has high organic 

content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW109 04NEBGSD109 1046067 002 160 Unknown HC 1,270 J HC interference 57,300 ND
Sediment has moderate 

organic content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGW110 04NEBGSD110 1046067 027 104 F - 784 Unknown HC 311,000 ND
Sediment has high organic 

content

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BACKGROUND SOIL

BGSS101 04NEBGSS101 1046067 034 20.5 F - 175 J Unknown HC 15,200 -
Low concentration - review 

of TICs not requested

BGSS102 04NEBGSS102 1046067 036 219 J Unknown HC 1,260 J HC interference - Peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS103 04NEBGSS103 1046067 037 404 J Unknown HC 2,050 J HC interference 164,000 - Peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

-

-
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TABLE D-1 ASSESSMENT OF BIOGENIC INFLUENCE ON DRO/RRO SHANNON & WILSON, INC.

ppm Analyst Note ppm ppm ppb Compound BIOGENIC ASSESSMENT DRO RRO
TOCLab 

ID Analyst Note

Lab Classification 
of Hydrocarbon 

Origin*
PAH or BTEX 

detections Field Observations / 
Comments

SGS Environmental Services, Inc.AK103 RRO

LOCID Sample ID
SITE 3 - FUEL LINE CORRIDOR AND PUMPHOUSE

SGS Work 
Order

AK102 DRO

BGSS104 04NEBGSS104 1046067 038 198 J Unknown HC 1,240 J HC interference 67,800 - Biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS105 04NEBGSS105 1046067 003 269 F - 2,080 J Unknown HC 434,000 - Peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS106 04NEBGSS106 1046067 010 22.3 F - 139 J Unknown HC 7,450 - Review not requested
BGSS107 04NEBGSS107 1046067 011 40.5 J - 255 Unknown HC 11,800 - Topsoil - biogenic
BGSS108 04NEBGSS108 1046067 039 4.01 F - 18 F 1,320 - Review not requested

BGSS109 04NEBGSS109 1046067 004 50.8 J - 357 J Unknown HC 46,100 - Gravelly with some organics

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS110 04NEBGSS110 1046067 005 12 J - 76.3 Unknown HC 7,660 - Review not requested
BGSS111 04NEBGSS111 1046067 006 6.25 J - 40.4 Unknown HC 4,510 - Review not requested
BGSS112 04NEBGSS112 1046067 007 6.29 F - 42.8 Unknown HC 4,780 - Review not requested

BGSS113 04NEBGSS113 1046067 041 379 Unknown HC 1,910 HC interference 93,600 - Some peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS114 04NEBGSS114 1046067 030 5.95 F - 28.6 Unknown HC 3,740 - Review not requested
BGSS114 04NEBGSS214 1046067 033 6.60 F - 44.8 Unknown HC - - QC duplicate

BGSS115 04NEBGSS115 1046067 042 205 - 1,440 J Unknown HC 269,000 - Peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

BGSS116 04NEBGSS116 1046067 043 15.9 J - 79.7 Unknown HC 11,700 - Review not requested
BGSS117 04NEBGSS117 1046067 044 8.09 F - 62.2 Unknown HC 6,070 - Review not requested

BGSS118 04NEBGSS118 1046067 029 825 F - 5,080 J Unknown HC 319,000 -
Beach gravel and sand on 

top of peat - biogenic

GC/MS TIC - DRO/RRO library search spectra have poor quality match with sample spectra of unknown 
peak responses. This is typical of biogenic type compounds as these are not common in the library database. 
AK102/103 chromatographs for DRO/RRO are consistent with typical biogenic patterns. Biogenic Biogenic

KEY DESCRIPTION

DRO Diesel range organics

RRO Residual range organics

TOC Total organic carbon by SGS SOP method

PAH Polynuclear aromatic hydrocarbons

BTEX Benzene, toluene, ethylbenzene, and xylenes

ppm Parts per million - used in place of mg/kg of mg/L

ppb Parts per billion - used in place of µg/kg or µg/L

* Shannon & Wilson summary of SGS assessment 

HC Hydrocarbon

GC/MS TIC Gas chromatography / mass spectroscopy tentatively identified compounds

J Estimated quantity, see Appendix C for data qualifications

F Estimated value less than the practical quantitation limit (PQL)

-
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TABLE D-2a SUMMARY OF EQUIPMENT BLANK ANALYTICAL RESULTS
SHANNON & WILSON, INC.

Location ID: S.Spoon S.Spoon Dredge S.Spoon Grundfos
Sample ID: 04NE06WQ202 04NE22SQ201 04NE29SQ201 04NE31SQ202 04NE88WQ202

Cooler Number: 8 13 20 20 27
Sample Date: 8/21/2004 8/27/2004 9/4/2004 9/2/2004 9/9/2004

Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0208 J 0.102 0.0163 J 0.0408 J 0.0232 J
Diesel Range Organics (DRO) AK102 mg/L 1.5 0.12 J 0.515 0.165 J 0.239 J 0.176 J
Residual Range Organics (RRO) AK103 mg/L 1.1 0.311 J 1.7 0.149 J 0.362 J 0.385 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.4] [0.4] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] [1]
Toluene SW8260B µg/L 1000 [1] [1] [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1]
Xylene, Isomers m & p SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2]

Polynuclear Aromatic Hydrocarbons (PAH SIM)
Acenaphthene PAHSIM µg/L 2,200 [0.0581] [0.0575] [0.0549] – [0.0526]
Acenaphthylene PAHSIM µg/L 2,200 [0.0581] [0.0575] [0.0549] – [0.0526]
Anthracene PAHSIM µg/L 11,000 [0.0581] [0.0575] [0.0549] – [0.0526]
Benzo(a)anthracene PAHSIM µg/L 1 [0.0581] [0.0575] [0.0549] – [0.0526]
Benzo(a)pyrene PAHSIM µg/L 0.2 [0.0581] [0.0575] [0.0549] – [0.0526]
Benzo(b)fluoranthene PAHSIM µg/L 1 [0.0581] [0.0575] [0.0549] – [0.0526]
Benzo(g,h,i)perylene PAHSIM µg/L 1,100 [0.0581] [0.0575] [0.0549] – [0.0526]
Benzo(k)fluoranthene PAHSIM µg/L 10 [0.0581] [0.0575] [0.0549] – [0.0526]
Chrysene PAHSIM µg/L 100 [0.0581] [0.0575] [0.0549] – [0.0526]
Dibenzo(a,h)anthracene PAHSIM µg/L 0.1 [0.0581] [0.0575] [0.0549] – [0.0526]
Fluoranthene PAHSIM µg/L 1,460 [0.116] [0.115] [0.11] – [0.105]
Fluorene PAHSIM µg/L 1,460 [0.0581] 0.029 J [0.0549] – 0.0192 J
Indeno(1,2,3-cd)pyrene PAHSIM µg/L 1 [0.0581] [0.0575] [0.0549] – [0.0526]
Naphthalene PAHSIM µg/L 700 0.0377 J 0.0455 J 0.0291 J – 0.296
Phenanthrene PAHSIM µg/L 11,000 [0.116] [0.115] [0.11] – [0.105]
Pyrene PAHSIM µg/L 1,100 [0.0581] 0.0603 [0.0549] – [0.0526]

Total Metals
Arsenic SW6020 µg/L 50 [10] – – – –
Barium SW6020 µg/L 2000 69.6 – – – –
Cadmium SW6020 µg/L 5 [2] – – – –
Chromium SW6020 µg/L 100 (Total) [4] 2.42 J – – [4]
Lead SW6020 µg/L 15 [1] 3.33 – – 0.91 J
Mercury SW7470A µg/L 2 [0.2] [0.2] 0.108 J – 0.116 J
Selenium SW6020 µg/L 50 [10] – – – –
Silver SW6020 µg/L 180 [2] – – – –
Zinc SW6020 µg/L 11,000 – 18.3 J – – [25]

Analytes continued on next page Key on next page

Equipment Rinsate Blanks
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TABLE D-2a SUMMARY OF EQUIPMENT BLANK ANALYTICAL RESULTS
SHANNON & WILSON, INC.

Location ID: S.Spoon S.Spoon Dredge S.Spoon Grundfos
Sample ID: 04NE06WQ202 04NE22SQ201 04NE29SQ201 04NE31SQ202 04NE88WQ202

Cooler Number: 8 13 20 20 27
Sample Date: 8/21/2004 8/27/2004 9/4/2004 9/2/2004 9/9/2004

Parameter Tested Test Method Units Cleanup Level 

Equipment Rinsate Blanks

Polychlorinated Biphenyls (PCBs)
PCB-1016  (Aroclor 1016) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1221  (Aroclor 1221) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1232  (Aroclor 1232) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1242  (Aroclor 1242) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1248  (Aroclor 1248) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1254  (Aroclor 1254) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1260  (Aroclor 1260) SW8082 µg/L 0.5 [0.109] - [0.114] – –
PCB-1262 (Aroclor 1262) SW8082 µg/L 0.5 - - – – –
PCB-1268 (Aroclor 1268) SW8082 µg/L 0.5 - - – – –

Total Organic Carbon (TOC) E415.1 mg/L – 3.66 0.756 – –

Pesticides
4,4'-DDD SW8081A µg/L 3.6 – – [0.034] – –
4,4'-DDE SW8081A µg/L 2.5 – – [0.034] – –
4,4'-DDT SW8081A µg/L 2.5 – – [0.034] – –
Aldrin SW8081A µg/L 0.05 – – [0.057] – –
Dieldrin SW8081A µg/L 0.05 – – [0.034] – –
Endosulfan I SW8081A µg/L 200 – – [0.034] – –
Endosulfan II SW8081A µg/L – – – [0.034] – –
Endosulfan sulfate SW8081A µg/L – – – [0.034] – –
Endrin SW8081A µg/L 2 – – [0.034] – –
Endrin aldehyde SW8081A µg/L – – – [0.057] – –
Endrin ketone SW8081A µg/L – – – [0.034] – –
Heptachlor SW8081A µg/L 0.4 – – [0.11] – –
Heptachlor epoxide SW8081A µg/L 0.2 – – [0.034] – –
Methoxychlor SW8081A µg/L 40 – – [0.034] – –
Toxaphene SW8081A µg/L 3 – – [1.1] – –
alpha-BHC SW8081A µg/L – – – [0.034] – –
alpha-Chlordane SW8081A µg/L – – – [0.034] – –
beta-BHC SW8081A µg/L – – – [0.11] – –
delta-BHC SW8081A µg/L – – – [0.034] – –
gamma-BHC (Lindane) SW8081A µg/L 0.2 – – [0.034] – –
gamma-Chlordane SW8081A µg/L – – – [0.034] – –

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
J Estimated concentration; refer to Appendix C for data qualifier information
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TABLE D-2b SUMMARY OF WATER TRIP BLANK ANALYTICAL RESULTS
SHANNON & WILSON, INC.

Location ID: C01WT C02WT C04WT C05WT C08WT C10WT C11WT C13WT C18WT C19WT
Sample ID: 04NE29WQ201 04NE29WQ301 04NE29WQ202 04NE29SW203 04NE06WQ203 04NE03WQ201 04NE26WQ201 04NE22WQ202 04NE06WQ302 04NE06WQ201

Cooler Number: 1 2 4 5 8 10 11 13 18 19
Sample Date: 8/12/2004 8/12/2004 8/14/2004 8/15/2004 8/21/2004 8/24/2004 8/25/2004 8/24/2004 9/5/2004 9/5/2004

Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 0.0127 J 0.00972 B 0.0116 J [0.090] 0.0207 J 0.016 J 0.0144 J 0.013 J [0.050] [0.090]

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.5] [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.5] [0.4]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Toluene SW8260B µg/L 1000 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Xylene, Isomers m & p SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2] [2] [2] [2] [2] [2]

Location ID: C20WT C23WT C24WT C25WT C26WT C27WT C29WT C30WT C32WT C38WT
Sample ID: 04NE31WQ202 04NE11WQ201 04NE88WQ201 04NE88WQ203 04NE20WQ201 04NE17WQ201 04NEBGWQ301 04NEBGWQ201 04NEBGWQ202 04NE06WQ303

Cooler Number: 20 23 24 25 26 27 29 30 32 38
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/L 1.3 [0.090] [0.090] 0.0106 J 0.0173 J 0.0167 J 0.015 J 0.0142 J [0.090] [0.090] [0.050]

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/L 5 [0.4] [0.4] [0.4] [0.4] [0.4] [0.4] [0.5] [0.4] [0.4] [0.5]
Ethylbenzene SW8260B µg/L 700 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Toluene SW8260B µg/L 1000 [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
o-Xylene SW8260B µg/L 10,000 (Total Xylenes) [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]
Xylene, Isomers m & p SW8260B µg/L 10,000 (Total Xylenes) [2] [2] [2] [2] [2] [2] [2] [2] [2] [2]

KEY DESCRIPTION
– Measurement not recorded or not applicable

mg/L milligrams per liter
µg/L micrograms per liter

Cleanup Levels Cleanup values are based on ADEC groundwater cleanup levels listed in 18 ACC 75.345, Table C
36 Concentration detected

[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)
J Estimated concentration; refer to Appendix C for data qualifier information.

0.00972 B Analyte concentration biased due to detection in method blank.

Trip Blanks (Water)

Trip Blanks (Water)
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TABLE D-2c SUMMARY OF SOIL TRIP BLANK ANALYTICAL RESULTS
SHANNON & WILSON, INC.

Location ID: C02ST C06ST C07ST C09ST C12ST C14ST C15ST
Sample ID: 04NE08SQ303 04NE08SQ202 04NE06SQ201 04NE10SQ201 04NE06SQ301 04NE22SQ202 04NE13SQ201

Sample Date: 8/15/2004 8/15/2004 8/19/2004 8/23/2004 8/21/2004 8/28/2004 8/26/2004
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/kg 300 [2.5] B 0.907 J 1.06 J 1.51 J 0.848 J 0.903 J 1.51 J

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [100] [13.3] [13.2] [13.3] [100] [13.3] [13.2]
Ethylbenzene SW8260B µg/kg 5,500 [100] [25.6] [25.3] [25.6] [100] [25.5] [25.4]
Toluene SW8260B µg/kg 5,400 [100] [51.2] [50.7] [51.1] [100] [51.1] [50.8]
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [300] (total [25.6] [25.3] [25.6] [100] [25.5] [25.4]
Xylene, Isomers m & p SW8260B µg/kg 78,000 (total Xylenes) Xylenes) [51.2] [50.7] [51.1] [200] [51.1] [50.8]

Sample Type:
Location ID: C17ST C18ST C22ST C29ST C35ST C37ST C38ST
Sample ID: 04NE31SQ201 04NE31SQ301 04NE29SQ202 04NEBGSQ301 04NEBGSQ202 04NEBGSQ203 04NEBGSQ302

Sample Date: 8/31/2004 8/31/2004 9/3/2004 9/8/2004 9/8/2004 9/8/2004 9/12/2004
Parameter Tested Test Method Units Cleanup Level 

Gasoline Range Organics (GRO) AK101 mg/kg 300 1.42 J 0.461  J 0.573 J 0.658 J 1.04 J 1.17 J –

Aromatic Organic Compounds (BTEX)
Benzene SW8260B µg/kg 20 [13.5] [100] [13.6] [100] [13.4] [13.2] [126]
Ethylbenzene SW8260B µg/kg 5,500 [26] [100] [26.1] [100] [25.7] [25.4] [126]
Toluene SW8260B µg/kg 5,400 [52] [100] [52.1] [100] [51.4] [50.9] 36.6 J
o-Xylene SW8260B µg/kg 78,000 (total Xylenes) [26] [100] [26.1] [300] (total [25.7] [25.4] [126]
Xylene, Isomers m & p SW8260B µg/kg 78,000 (total Xylenes) [52] [200] [51.2] Xylenes) [51.4] [50.9] [253]

KEY DESCRIPTION
mg/kg milligrams per kilogram
µg/kg micrograms per kilogram

Cleanup Levels

36 Concentration detected
[0.0072] Analyte not detected above Practical Quantitation Limit (PQL)

J Estimated concentration; refer to Appendix C for data qualifier information
[2.5] B Result qualified as not detected due to method blank detection.

Cleanup values are based on the most stringent ADEC Method 2 default soil cleanup levels listed in 18 ACC
75.341, Tables B1 and B2 for the "Under 40 inches" precipitation zone.

Trip Blanks (Soil)

Trip Blanks (Soil)
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APPENDIX E 
 

Waste Disposal Documentation 



TABLE E-1:  WASTE TRACKING LOG

SHANNON & WILSON, INC.

Waste Container 
Number Waste Stream Type Date

Point of Generation 
- Site and Location

Contaminants of 
Concern Storage Location

Comments (label designations, condition, treatment date, 
treatment method, etc.)

Manifest 
Document 
Number

Site 3 Purge/Decon Water 8/22/2004 Site 3 Fuels Site 3 Pumped through activated carbon on gravel pile from former pad. 2566A
Site 6 Purge/Decon Water 8/22/2004 Site 6 Fuels/Metals/PCBs Site 6 Pumped through activated carbon onto "center" of site 2566A

Sites 3 and 6 trough Auger/Decon Water 8/22/2004 Camp/Sites 3 & 6 Fuels/Metals/PCBs Camp Pumped through activated carbon onto gravel pad. 2566A

Drums Sites 3 and 6 Drill steel Decon/ Water 8/22/2004 Sites 3 &6 Fuels/Metals/PCBs Drill rig Pumped through activated carbon onto gravel pad. 2566A

26MW3 Purge H2O Develop/Purge Water 8/25/2004 26MW3
low potential - 

Fuels/Metals/PCBs 26MW3 Pumped through activated carbon (GAC) onto site surface 8/26/04

Air Cooler Cleaner Solvent on beach leaking 9/2/2004
Unknown fishing 

boat?
Diesel, nonphenol ~ 3 

gal.
Fuel containment 
cell in poly tote

CAS Nos.: Diesel Fuel = 06834305 "non regulated" on label; 
Nonphenol = 251545123 2566

" " 9/23/2004 " " S&W Annex Emerald Alaska, Keith, Samples + 1,000 ppm, halogen, salt? 2566

MOC Drill Decon Decon water 9/2/2004
All MOC area 

drilling Fuels/Metals/PCBs Drill rig Pumped/siphoned through activated carbon onto gravel pad 2566A

Camp Spill soil Diesel impacted soil 8/14/2004 Camp Diesel Camp Added settled solids from all decon/purge water and unused samples 2566A
" " 9/13/2004 " " " " 2566A

" " 9/23/2004 " " S&W Annex
Collect and submit sample 04NEIDWSC1 for analysis of 8260, 
AK102/103, PCBs, RCRA metals 2566A

Site 11 Purge water 9/9/2004
10MW1, 11MW3, 
88MW1, 88MW2 Fuels/PCBs Treated on site

Treated at Site 11 w/GAC (9/8-shut down and modified system for 
better treatment) 2566A

Site 88 Purge water 9/9/2004
88MW4, MW5, 

MW6, MW8 Fuels/PCBs Treated on site Treated near 88MW6 w/GAC 2566A
Site 17 Purge water 9/10/2004 17MW1 Fuels/PCBs Treated on site Treated at Site 17 w/GAC, solids added to camp spill drum 2566A
Site 18 Purge water 9/10/2004 18MW1 Fuels/PCBs Treated on site Treated at Site 18 w/GAC, solids added to camp spill drum 2566A

Site 20/88 Purge water 9/11/2004 88MW10, 20MW1 Fuels/PCBs Treated on site Treat at Site 20 w/GAC; had to repair outlet screen on GAC 2566A

Site 22 Purge water 9/12/2004 22MW3, 22MW2 Fuels/PCBs Treated on site Treat at Site 22 w/GAC 2566A
26MW1 Purge water 9/12/2004 26MW1 Fuels/PCBs Treated on site Treat at Site 26 w/GAC 2566A

June 2005  32-1-16821, Phase IV RI, Northeast Cape, St. Lawrence Island, Alaska Table E1/Page 1 of 1



-EIII SHANNON & WILSON, INC. iii GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

SEATTLE· RICHLAND· FAIRBANKS· ANCHORAGE· ST. LOUIS· BOSTON 

5430 FAIRBANKS STREET, SUITE 3 
ANCHORAGE, AU'ISKA 99518-1263 

907·561·2120 FAX 907·561·4483 

FAX TRANSMISSION 

Attn Fax 

Company Phone 

Location Date 1 U ___. ~ -C)L-

From Time 

Subject 

The original of this fax _____ will 

NOTE: The attached information is proprietary in its entirety 
whom it is transmitted. It may contain privileged and/or confidential informarion. Any reproductions or use of this 
information by anyone other than the intended recipient is prohibited. If you have received this facsimile in error, 
please notify Shannon & Wilson, Inc. immediately. 



Laboratory Analysis Report 

John Soielman 
Shannon & Wilson Inc. 
5430 Fairbanks Street Ste 3 
Anchorage. AK 99518 

Work Order: 

Client: 

Report Date: 

1046302 

32-1-16821-3 NE Cape 

Shannon & Wilson Inc. 

October 18, 2004 

Enclosed are the analytical results associated with the above workorder. 

200 \V_ Potter Drive 
Anchorage, AK 99518-1605 
Tel: (907) 562-2343 
Fa"\: (907) 561-5301 
\Veb: http://www.sgsenvironmental.com 

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by 
SGS. A copy of our Quality Control Manual that outlines this program is available at your request_ The laboratory ADEC 
certification numbers are AK08-03 (DW), UST-005 (CS) and AK0097l (Micro). 

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth by the SGS 
Quality Assurance Program Plan and the National Envimnmental Laboratory Accreditation Conference. 

If you have any questions regarding this report or ifwe can be of any other assistance, please call your SGS Project Manager a 
(907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

PQL 
u 
F 
J 
B 

* 
GT 
D 
LT 

Q 
M 
JL 
E 

Practical Quantitation Limit (reporting limit). 
Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls belmv PQL, but is greater than the MDL. 
The quantitation is an estimation. 
Indicates the analyte is found in a blank associated with the sample_ 
The analyte has exceeded allowable regulatory or control limits_ 
Greater Than 
The analyte concentration is the result of a dilution. 
Less Than 
Surrogate out of control limits. 
QC parameter out of acceptance range. 
A matrix effect was present. 
The analyte was positively identified, but the quantitation is a low estimation. 
The analyte result is high outside of calibrated range. 

Note: Soil samples are reported on a dry \veight basis unless otherwise specified 

SGS Environmental Services Inc. 200 W_ Potter Dr, Anchorage AK. 99518-1605 t (907) 562-2343 f (907) 561-530 I www.us.sgs.com 



SGS Ref.# 1046302001 All Dates/Times are Alaska Standard Time 
Client Name Shannon & Wilson Inc. Printed Date/Time 1 0!18/2004 I I: 13 
Project ~arne/# 32-l-16821-3 NE Cape Collected Date/Time 09/23/2004 I5:I5 
Client Sample ID 04NEIDWSLI Received Dateffime 09/24/2004 I6:50 
Matrix SoiLISolid Technical Director Stephen C. Ede - / ReleasedBo-~r-~~ 

Sample Remarks: 

DRO - The pattern is consistent with a weathered middle distillate. 
8260- Surrogate recovery for BFB is biased high. Sample was in-house extracted and contained residual BFB surrogate. 

R~sults PQL \Jnits Method Container TD 
Allowable Prep Analysis 

Parameter Limits Date Date !nit 

Metals Department 

Mercury by Cold Vapor 0.0446 u 0.0446 mgiKg SW7471A B 09/29/04 09/29/04 TK 

RCRA Metals 
TL-(_P 

Arsenic 3.46 2.00 mg/Kg SW6020 B 09/27/04 09/28/04 WA W 

Barium 68.5 .• 1.67 mg!Kg SW6020 B 09/27/04 09/28/04 WA W 

Cadmium 0.466 0.222 mg/Kg SW6020 B 09/27/04 09/28/04 WA W 

Chromium 27-Hci ::- 1-3{, 0.445 mgiKg SW6020 B 09127104 09/28/04 WA W 

Lead 32.y{":: [.61 Lll mg/Kg SW6020 B 09127/04 09!28104 WA W 

s~lenium 0_556 u 0.556 mg!Kg SW6020 B 09/27/04 09/28/04 WAW 

Silver 0.203 0.!11 mg/Kg SW6020 B 09127104 09/28104 \VA W 

Semivolatile Organic Fuels Department 

Diesel Range Organics 488 54.0 mg!Kg AK102/103 B 09/28/04 10/11/04 MCM 

Residual Range Organics 203 54.0 mg!Kg AK102/103 8 09128/04 lOll 1/04 MCM 

Surrogates 

Sa Androstane <surr> 97.2 % AK102!103 B 50-150 09/28/04 10111104 MCM 

n-Triacontane-d62 <surr> 72.6 C}O AKI02/l03 B 50-150 09128104 lOll 1/04 MCM 

Polychlorinated Biphenyls 

Aroclor-1016 0.0559 u 0.0559 mg!Kg SW8082 B 09/27/04 09/27104 W AA 

Aroclor-1221 0.0559 u 0.0559 mg/Kg SW8082 B 09/27/04 09/27/04 WAA 

Aroclor-1232 0.0559 u 0.0559 mg!Kg SW8082 B 09/27/04 09/27/04 WAA 

Aroclor-1242 0.0559 u 0.0559 mg!Kg SW8082 B 09/27/04 09/27/04 WAA 

Aroclor-1248 0.0559 u 0_0559 mg/Kg SW8082 8 09/27/04 09127/04 WAA 

Aroclor-1254 0_0559 u 0.0559 mg"Kg SW8082 B 09/27/04 09/27/04 WAr\ 

Aroclor-1260 0.0559 u 0.0559 mg!Kg SW8082 B 09/27/04 09127!04 WAA 



-------------------------------·--~ .. ····---··-·-.... ·-· 

SGS Ref.# 1046302001 

Client Name 
Project Name/# 
Client Sample lD 
Matrix 

Shannon & Wilson Inc. 
32-1-16821-3 NE Cape 
04NEIDWSL l 

Soil/Solid 

Parameter Results 

Polychlorinated Biphenyls 

Surrogates 

Decachlorobiphenyl <surr> 97.7 

Volatile Gas Chromatography/Mass 

Dichlorodifluoromethane 23.7 u 
Chloromethane 23.7 u 
Vinyl chloride 23.7 u 
Bromomethane 94.9 u 
Acetone 237 u 
Trichlorofluoromethane 23.7 u 
Chloroethane 94.9 u 
1, 1-Dichloroethene 23.7 u 
Methylene chloride 94.9 u 
Carbon disult1de 94.9 u 
trans-1 ,2-Dichloroethene 23.7 u 
I, 1-Dichloroethane 23.7 u 
2,2-Dichloropropane 23.7 u 
cis-I ,2-Dichloroethene 23.7 u 
2-Butanone (MEK) 237 u 
Bromochloromethane 23.7 u 
Chloroform 23.7 u 
Carbon tetrachloride 23.7 u 
1, I, 1-Trichloroethane 23.7 u 
1, 1-Dichloropropene 23.7 u 
Benzene I2.3 u 
I ,2-Dich loroethane 23.7 u 
L2-Dichloropropane 23.7 u 
Trichloroethene 23.7 u 
Dibromomethane 23.7U 

Bromodichloromethanc 23.7 u 
2-Chloroethyl Vinyl Ether 94.9 u 
cis- I ,3-Dichloropropene 23.7U 

PQL 

Spectroscopy 

23.7 

23.7 

23.7 

94.9 

237 

23.7 

94.9 

23.7 

94.9 

94.9 

23.7 

23.7 

23.7 

23.7 

237 

23.7 

23.7 

23.7 

23.7 

23.7 

12.3 

23_7 

23.7 

23.7 
,~ ~ 

~.J./ 

23.7 

94.9 

23.7 

Units 

g;o 

ug/Kg 

ug:Kg 

ug/Kg 

ug/Kg 

ugiK.g 

ug/Kg 

ug/Kg 

ug!Kg 

ug/Kg 

ug/K.g 

ug!Kg 

ug;Kg 

ug/Kg 

ug!Kg 

ug/Kg 

ug/Kg 

ug/Kg 

ug1Kg 

ugtK.g 

ug!Kg 

ug!Kg 

ug.IK.g 

ug/Kg 

ug!Kg 

uglKg 

ug!Kg 

ug!Kg 

ug/Kg 

All Dates/Times are Alaska Standard Time 
Printed Date/Time 
Collected Date/Time 

Received Date/Time 

Technical Director 

Method Container lD 

SW8082 B 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW82608 A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW82608 A 

SW8260B A 

SW8260B A 

S\V8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

10/18/2004 II: 13 
09/23/2004 15:15 
09/24/2004 16:50 

Stephen C. Ede 

Allowable Prep Analysis 
Limits Date Dare I nit 

60-125 09/27/04 09/27/04 WAA 

09/28/04 l 0/06/04 RMV 

09/28/04 10/06/04 R.MV 

09/28/04 I 0/06/04 RMV 

09/28/04 I 0/06/04 RMV 

09128/04 I 0!06!04 RMV 

09/28/04 I 0/06/04 lUvlV 

09/28/04 10/06/04 R..T'v!V 

09/28/04 10/06/04 lUv!V 

09/28/04 I 0/06/04 Rlv!V 

09/28/04 10/06/04 Rlv!V 

09/28/04 10/06/04 Rlv!V 

09/28/04 10/06/04 RMV 

09/28/04 10/06/04 Rlv1V 

09/28/04 10/06/04 RlvfV 

09/28/04 I 0/06/04 RlvfV 

09/28/04 I 0/06/04 RMV 

09/28/04 I 0/06/04 RMV 

09/2 8/04 I 0/06/04 RMV 

09/28/04 10/06/04 Rlv!V 

09/28/04 I 0106104 RMV 

09/28/04 I 0/06/04 RJ\:lV 

09/28/04 I 0106104 R1v1V 

09/28/04 I 0/06/04 RMV 

09/28/04 I 0/06/04 RJviV 

09/28/04 I 0/06/04 R.!\JV 

09/28/04 I 0/06/04 RlvJV 

09/28/04 I 0/06/04 Rlv!V 

09/28/04 I 0/06/04 Rlv!V 



----------------------------------------------· ------

SGS Ref.# 1046302001 All Datesffimes are Alaska Standard Time 

Client Name Shannon & Wilson Inc. Printed Date/Time 10118/2004 I l:l3 
Project Name/# 32-1-1682lc3 NE Cape Collected Date/Time 09/23/2004 15:15 
Client Sample ID 04NEIDWSL1 Received Date/Time 09/24/2004 16:50 
Matrix Soil/Solid Technical Director Stephen C. Ede 

Results Units 
Allowable Prep Analysis 

Parameter PQL Method Container lD Limits Date Dare In it 

Volatile Gas Chromatography/Mass Spectroscopy 

Toluene 47.4 u 47.4 ug/Kg SWS260B A 09/28/04 10/06/04 RJv!V 

1, 1,2-Trichloroethane 23_7 u 23.7 ug.1Kg SW8260B A 09/28/04 I 0/06/04 R:\1V 

Tetrachloroethene 23.7 u 23.7 ug;Kg SW82608 A 09/28/04 I 0/06104 R.!'v!V 

trans-! ,3-Dich1oropropene 23.7 l' 23_7 ug;Kg SW8260B A 09/28/04 10/06/04 Riv1V 

1,3-Dichloropropane 23_7 u 23.7 ug/Kg SW82608 A 09/28/04 1 0/06/04 RMV 

Dibromochloromethane 23.7 L' 23_7 ug/Kg SW82608 A 09/28/04 I 0/06/04 fuvtv 

1,2-Dibromoethane 23.7 u 23.7 ug!Kg SW8260B A 09/2 8/04 10/06/04 RMV 

Chlorobenzcnc 23_7 u 23.7 ug;Kg SW82608 A 09/28/04 10/06/04 Riv!V 

1, I, 1,2-Tetrachloroethane 23_7 u 23.7 ug!Kg SW8260B A 09/28/04 10/06/04 RivlV 
Ethylbenzene 23.7 u 23.7 ug/Kg SW82608 A 09/28/04 I 0/06/04 RMV 

P & M -Xylene 47.4 u 47.4 ug/Kg SW82608 A 09/28/04 10/06/04 RMV 

o-Xylene 23.7 u 23.7 ug;'Kg SW8260B A 09/28/04 10/06/04 R:v!V 

Styrene 23.7 u 23.7 ug;Kg SW8260B A 09/28/04 I 0/06/04 R:\1V 

Bromoform 23.7 u 23.7 Ug'Kg SW82608 A 09/28/04 I 0/06/04 RlvlV 

Isopropylbenzene (Cumene) 23.7 u 23.7 ug;Kg SW8260B A 09/28/04 I 0/06/04 RMV 

Bromobenzene 23.7U 23.7 ug/Kg SW8260B A 09/28/04 I 0/06/04 RMV 

I, I ,2,2-Tetrachloroethane 47.4 u 47.4 ug;'Kg SW82608 A 09/28/04 I 0/06/04 RiviV 
I ,2,3-T rich1oropropane 47.4 u 47.4 ugiKg SW82608 A 09/28/04 I 0/06/04 RMV 
n-Propy1benzene 23.7 u 23.7 ug;Kg SW82608 A 09/28/04 10/06/04 fuv!V 
2-Chlorotoluene 23.7 u 23.7 ug.Kg SW82608 A 09128104 10/06/04 RMV 
4-Chlorotoluene 23.7U 23_7 ug,'Kg SW8260B A 09/28/04 1 0/06/04 RMV 
I ,3,5-Trimethylbenzenc 259 23.7 ug;'Kg SW8260B A 09/28/04 10/06/04 Rlv!V 
tert-Butylbenzene 23.7 u 23.7 ug!Kg SW8260B A 09/28/04 I 0/06/04 RMV 

I ,2,4-Trimethylbenzene 143 23.7 ug!Kg SW8260B A 09/28/04 I 0/06/04 RMV 

sec-Butylbenzene 30.4 23.7 ug!Kg SW82608 A 09/28/04 10/06/04 fu\W 

1,3-Dichlorobenzene 23.7U 23.7 ug/Kg SW82608 A 09/28/04 10/06/04 R.MV 

4-lsopropyltoluene 104 23.7 ug/K.g SW8260B A 09128!04 I 0/06/04 R_;'vlV 

I A-Dichlorobenzene 23_7 u 23.7 ug;'Kg SW82608 A 09/28/04 I 0/06/04 RMV 

1 ,2-Dichlorobenzene 23.7 u 23.7 ug/Kg SW82608 A 09/28/04 10/06/04 RMV 

n-Buty1benzene 49.3 23.7 ug!Kg SW8260B A 09/28/04 1 0/06/04 R.MV 

1 ,2-Dibromo-3 -chloropropane 94_9 u 94.9 ug!Kg SW8260B A 09/28/04 1 0/06/04 R_;\1V 

I ,2,4-Trich1orobenzene 47.4 u 47.4 ug;Kg SW82608 A 09/28/04 I 0/06/04 RMV 

Hexachlorobutadiene 47.4 u 47.4 ug,1Kg SW8260B A 09/28/04 I 0/06/04 RMV 

Naphthalene 47.4 u 47_4 ug!Kg SW82608 A 09/28/04 l 0/06/04 RMV 



SGS Ref.# 1046302001 
Client Name 
Project Name/# 
Client Sample ID 
Matrix 

Shannon & Wilson Inc. 
32-J-16821-3 NE Cape 
04NEIDWSL1 
Soil/Solid 

Parameter Results 

Volatile Gas Chromatography/Mass 

I ,2,3-Trichlorobenzene 47_4 u 
4-Methyl-2-pentanone (MIBK) 237 u 
2-Hexanone 237U 

Methyl-t-butyl ether 37.9 lJ 

Surrogates 

1,2-Dichloroethane-D4 <surr> 107 

Toluene-d8 <surr> 102 

4-Bromotluorobenzene <surr> 232 

Dibromofluoromethane <surr> 106 

Solids 

Total Solids 88.5 

PQL Units 

Spectroscopy 

47.4 ug!Kg 

237 UgJKg 

237 ug/Kg 

37.9 ug!Kg 

~IQ 

% 

~/o 

~/0 

% 

All Dates/Times are Alaska Standard Time 
Printed Date/Time 
Collected Date/Time 
Received Dateffime 
Technical Director 

Method Container lD 

S\V8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

SW8260B A 

S:N120 25400 B 

10/18/2004 11:.13 
09/23/2004 15: 15 
0912412004 16:50 
Stephen C. Ede 

Allowable Pr~p Analysis 
Limits Date Date In it 

09/28/04 10/06/04 Riv!V 

09/28/04 I 0/06/04 RlvfV 

09/28/04 10/06/04 Rlv!V 

09/28/04 I 0!06/04 RlvlV 

83-122 09/28/04 10!06/04 Rlv!V 

87-115 09/28/04 10/06!04 Rlv!V 

46-133 09/28/04 10/06/04 Rlv!V 

83-119 09/2 8/04 l 0/06/04 RlvlV 

09/29/04 AHP 
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IN CASE OF EME:<.GENCY CALL :..~800--424-93CO .;--;,.;-

NON-HAZARDOUS WASTE MANIFEST 

,"\C' ';I!ILSON 
5430 rA:Z:R3ANK.S 
ANC··"·;r·~~:{:~r~·::: ;-..;( ··;:;:S:B 

4. Generator's Phone ( ( )Q 7)) S 61- 2:2 0 . ' - --
1 

- ' 

5. Transporter 1 Company Name 

E;'•iERA.LD SE'<.-,JICi:S, :::tK. 

7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address 

~:',1E:\Al...:· _A:_;.s,<,:.,.. -. 

2020 VIKING DRIV~ 
ANCHORAGE, AK 99501 

11. WASTE DESCRIPTION 

a. '-1ATE3IAL NOT '\O:GJLAT:O::' •:::·.;- ::. -~ . 

... '--~·~ 
)"J'....J i 

G_ Additional Descriptions tor Materials Listed Above 

10. 

a.) A.KOC S•::.:r '~~<A~V~A?, .. ;~:-:-;~·, . .-;:..-:-::.: -=-=·-.~-5~--~-;c·.; 

<;;: 

,L:,_ 

US EPA ID Number 

-~ D 0 ) 8 .. -
US EPA ID Number 

US EPA ID Number 

:< f\. 0 .. ... = ~ ~ 

•" ~ <.) 

~ 
--,-

b) >-\KJ05G4 cJOR.THEAST CA?E, ST. LAWRENCE IS LAN;::' :o•_, s-::,IL 

15. Special Handling Instructions and Additional Information 

19. Discrepancy Indication Space 

20. Facility OWner or Operator; Certifica~on of receipt of the waste matertals covered by this manifest, except as 

6 -4 

., 
0 

12. 

No. 

Manifest 
Document No_ 

Type 

13. 
Total 

Quantity 

H. Handling Codes for Wastes Listed Above 

2. Page 1 

of 

14. 
Unit 

WtJVol. 

Year 



Certificate of Disposal I Recycle 
Generator: SHANNON & WILSON, INC. 

5430 FAIRBANKS STREET 
ANCHORAGE, AK 99518-1263 

Document: Manifest # 2566A 

Date of Disposal/ Recycle: NOVEMBER 23, 2004 

Line Item Description Profile Number 

la Material Not Regulated by D.O.T. AK00504 
(Non-regulated Granular Activated Carbon) 

lb Material Not Regulated by D.O.T. AK00504 
(Non-regulated IDW Soil from Northeast Cape, 
St. Lawrence Island) 

Quantity 

1 DM 
120 lb 

1DM 
500 lb 

Roxanne Pedersen, Facility Operator December 3, 2004 

Used oil & Antifreeze Recycling- /ndllstrigl Fuel Blending- Wastewater Trgatment- Tank Cleaning- Hrgardo11s Waste & Environmental Services 



JOB WORK ORDER 

BOO E. Ship Creek Ave. 
Anchorage, AK 99501 
907-258-1558 • FAX 907-258-3049 

·JOB NUMBER: 93- 91 t - tfoi 5"0 

JOB DATE: _ _!.9_· .. .....:.74-;_:::::3:_·--(!;--.:> J"t------

PROJECTNAM87ANKNUMBER:~.~5~·~~:_fi_~ __ ~$:_·~bV __ ,._/S._&v?_· ________________________ _ 

PROJECT ADDRESS: 

CUSTOMER BILLING NAME: 

CUSTOMER CONTACT: 

BASE WORK I ><. I CHANGE ORDER WORK!._ -------J 

SUMMARY OF WORK REQUIRED: C A le;iZ.- cJ?- r -e c/ 5 91'1-/1~ 0/2 ~-un ~/ 
6MIJ/1n1 t W//son r/c.t<ee.1 CA...{~ 4'-0 51~ t-.1'4u!ie:c/7c't:'?.. .£:51~ rF ir 
Pa5s·es· BIZt'np R~c;.<._ 7ZJ EAC/trTY <nz p,- FPtz:.rn . .£ E 4/oc teAc/e. 
7£ege r5?R Ct'cf< u..P ;:~r~J D/<:: P~.SA/ ~g_C tveef< • 

PROJECT EQUIPMENT EQUIP.# HOURS TANK CLEANING EQUIPMENT EQUIP.# HOURS 

AIR MONITORING VACUUM TRUCK 

BOX TRUCK VACUUM TRAILER 

FORK LIFT SKID MOUNT 

PICK UP ~7~ I AIR MOVERS 

FLAT BED TRUCK BREATHING AIR EQUIP 

DUMPTAUCK-SIDE DUMP HOTSEY 

ROLL OFF TRUCK GENERATOR 

SUPPORT TRUCK AIR COMPRESSOR 

MATERIAL QUAN. UNIT MATERIALS/SUBS/STOCK REQS INVOICE# 

CHLOR-0-TECT I 
ABSORBANT MATERIAL 

DRUMS 

PPE 
/'i 

EMPLOYEE NAME EQUIP. NO. START STOP STHOURS OTHOURS 

/{l!i~ tJ .. tJef,~ il /Jii?L? 1 ..9.. ~co I 

SUBTOTAL LABOR 

%0FCOMPLET~ 
~Date 'f -_;z.s-- e:> co/ 

> 
____________ Date ___ _ 

EMERALD ALASKA SIGNATURE CUSTOMER SIGNATURE 



-
:N CAS.:. •JF EMERGE:.NCY CALL 1-800-424-SJCC _, ·,-:-

NON-HAZARDOUS WASTE MANIFEST 

4. Generato~s Phone ( (907)) 
. Transporter 1 Company Name 

G 

SHANNON AND vJI LSON l 
5430 FAIRBANKS 
ANCHORAGE, AK 99518 

561-2120 
US EPA ID Number 

--ElVI!!ftJIIMJ 'SERVrcE"S ,- 'nfC .- 6 4 
7. Transporter 2 Company Name 

TRIAD TRANSPORT s 7 9 
9. Designated Facility Name and Site Address 

POLLUTION CONTROL IND. 
4343 KENr~EDY AVE. 
EAST CHICAGO, IN 46312 ~ N D 0 0 0 6 4 6 9 ~ 

TOXIC LIQUID, qRGANIC, N.O.S. (XYLENOL, 
-DICHLOROBENZEN~ 6.1, UN2810, PG-III MARINE POLLU 7 AN 

, ERG#l53 
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Attachment to and part of Report  32-1-16821 
  
Date: June 2005 
To: U.S. Army Corps of Engineers – Alaska 

District 
Re: Phase IV Remedial Investigation, Northeast 

Cape, St. Lawrence Island, Alaska 
  

SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

 

 

 
 

  

  
 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 
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Survey Report



Mammoth consul-ting, L.L.c. 
Land ~search • "urveying • Mapping 

11001 'Ridgecres-t Drive Anchorage, AlasKa 99516 
Tele. C907l Yf6-3767 

October 11, 2004 

Shannon & Wilson, Inc. 
5430 Fairbanks Street, Suite 3 
Anchorage AK 99518-1263 

Attn: John Spielman 

Dear John: 

Submitted herewith is the survey data for the Phase IV Remedial Investigation at 
Northeast Cape, St. Lawrence Island, Alaska. Enclosed are the following: 

>- Eleven (11) 8 1/2"' x 11" drawings showing survey point locations 
>- Spreadsheet print-out of all points from this survey, based on local grid 
>- Spreadsheet print-out ofNAD83 geographic coordinates for background sample 

locations only 
);;> Sketches, data collector raw data files, and misc. information organized by 

general location 
> Copies of field notes 
>- CD-ROM with 

• NEC_2004.txt (ASCII file of points this survey) 
• NEC_2004.xls (EXCEL spreadsheet of(a) all points from 2001-2004 and 

(b) points this survey) 
• Pdfs ofthe 11 survey point location drawings 

Following is a brief survey report. 

The field survey commenced September 3, 2004 and was substantially completed by 
Mammoth Consulting on September 8. Shannon and Wilson personnel collected GPS 
data (for background samples) between September 8 and September 13th and also 
obtained "swing ties" for eight locations sampled after September 8. 

Survey control information provided to Mammoth Consulting at the onset of this project 
consisted of: 

>- nec-2001 field pts.txt 
);;> 2002.txt 
>- Terra Surveys Workbook.xls 

(Mullikin Surveys, 2001) 
(Mullikin Surveys, 2002) 
(Terra Surveys, 2003) 

The point data was merged, with some points re-numbered so that point numbering used 
this survey would not be in conflict. See NEC_2004.xls "2001-2004 all points" tab for 



the complete listing, which includes the source of each data point (MO 1, M02 = Mullikin 
2001, 2002; T03 =Terra 2003; 2004 =this survey). 

Four existing control stations were used: 

BM-B- This is the Basis of Coordinates for the local grid. Coordinate is 100000, 
100000; elevation is 75.97 ft. The monument is a 3 5/8" brass cap, marked "B," on 1 Yz" 
iron pipe that extends 0. 7' above the ground. 

LOUNSBURY- This is a 2-inch aluminum cap monument on 5/8" rebar at Site 7. It is 
marked "LOUNSBURY LS-8535 1994." The monument was loose in its hole, but 
otherwise in good condition, with the cap 0.2' above the ground. The coordinate used 
this survey was from the Mullikin 2001 data set. The elevation was determined using the 
vertical difference measured this survey between BM-B and LOUNSBURY (-7.39 ft) and 
the elevation ofBM-B (75.97 ft), or 68.58 ft. This compares to 69.65 ft as reported by 
Mullikin 2001. This point was not part of either the Mullikin 2002 or the Terra 2003 data 
sets. 

GPS 3201- This is a 2-inch aluminum cap monument on 5/8" rebar at the Main 
Complex Area. It is marked "4469-S GPS 3201 2002." It was found in good condition 
0.45 ft above the ground surface. The coordinate and elevation reported in the Mullikin 
2002 data set were held. Terra's 2003 elevation (67.22 ft) closely matched this elevation 
(67.29 ft), and their coordinate was slightly to the south (Northings differed by 0.75'). 
The Mullikin 2002 coordinate was used because it is from the same data set as the 
monitoring wells that were re-measured this survey. 

BM-H- This is a 1 Yz" iron pipe with wood and a tack in the center. It was found 
projecting 0.8' above the ground. The coordinate reported in the Mullikin 2001 data set 
was held. As with GPS 3201, the Terra 2003 position was slightly to the south ofthis 
(Northings differed by 0.5'). The elevation used this survey was computed from the 
difference measured this survey between GPS3201 and BM-H (2.67 ft) and the Mullikin 
2002 elevation for GPS 3201 (67.29 ft), for an elevation of69.96 ft. In comparison, the 
Mullikin 2001 elevation reported for this station is 71.23 ft, and the Terra 2003 elevation, 
70.04 ft. 

Auxiliary control at some ofthe sites was required and was established using 
conventional surveying methods. Redundant measurements were made and mean values 
determined for coordinates and elevations. See control sketches for additional 
information. The auxiliary control consisted of: 

BEACH- a spike set in the top of the gravel pile at Site 3 
DRUM - a spike set at Site 6 
FILL - a spike set at Site 7 
ALICE - a nail set at Site 31 
ESTUARY- a spike set at Site 29 
AIRSTRIP- a 2-inch alum. cap found at the airstrip marked "4469-S 98-2 GPS 1998" 



The majority of the sample locations determined this survey were by conventional survey 
techniques. Data was recorded both manually in the field book and automatically by the 
on-board data collection system. See field book copies and raw data print-outs for 
specific sideshot information. 

The locations and elevations of monitoring wells were determined at the sampling 
reference mark on the top of casing. For the well points at Sites 3 and 6, the positions 
were measured at the pipe center at ground surface, and the elevations, at the top of the 
threaded pipe. See field notes for observed heights above ground of well points 

The locations of surface water samples were determined using the offset distances 
reported by the sampling crew and the reference lath locations as determined by the 
conventional survey. 

Swing tie data provided by the sampling crew was used to determine locations of three 
samples at Site 7, three samples at Site 13, and the two bulk samples at the Main 
Complex Area. 

The locations of the Background Sample Sites were determined using differentially
corrected GPS data. Positions were collected using a Trimble GeoXT receiver. 
Pathfmder Office software was used to correct the positions using data from a 
continuously operating reference station (CORS station). Horizontal precisions for the 
points collected were in the 6-meter range before processing and the 1-meter range 
afterwards. 

To transform the WGS84 GPS coordinates to the local plane grid, a "global coordinate 
system" was defined using Softdesk Land Development Desktop software. The 
coordinate system is a modified NAD83 Zone 9 (Transverse Mercator) projection with 
the origin at NGS Station BM-B and units in U.S. survey feet. The GPS data set included 
coordinates for Station AIRSTRIP and for the lath set near sample site 04NE29SW1 02. 
The local grid coordinates determined by the transformation of GPS data for these two 
points were compared with the local grid coordinates determined by conventional survey. 
Both GPS-derived positions were within a meter of their conventionally-determined 
counterpart. 

The means by which each location point was determined (conventional, swing tie or 
offset, GPS) is noted along the left side of the spreadsheet print-out being provided. 

Thank you for the opportunity to perform this work. Please do not hesitate to call if you 
have any questions or need additional information. 

s, P.E., P.L.S. 
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f-----l----+---4-34-l---9-82_8_9-.9-7
1
-·----9-61_7_7-.9-3+--____ -_ --68.9[04NE13~~----1 __ 1--6~~~~=--------------_-_-_~t----_-__ ?oo4 

-·---+-+----435 9827S-.9-4+-I_-_~~9~6_1-8=7=.6=6=---~9.5i04NE13S~).1_7 __________ -----t-__ 2004 

f----- ·1----+---43_6 ____ 9_8_2_88_._07-+---- 96167.51 68.9 04NE13SS118 ___________ 2004 
437 98278.20 96160.85 69.3 04NE13SS119 2004 

1----~----- ··-1----+-- ---- -------- ------i-- --
438, 98238.181 96093.50 72.3j04NE13SS120nix 2004 

~---___ -___ -_-_~------_---+l-=_-=_-=_-=._-4._-~~-+-- 98243.14L ____ 960137~-1-o-I---72-.-~+-I.9-4NE13ss121n_ix __ --_----=_-=_-=_~-----_r--__ --- 2o04 
1------" )."""---_-··----44_0-+--_9_8~!)0.14! 96090.17 ____ 72.0I04NE13~S1??_n_ix____ _ 2004 

\\, 44_---11 __ 9-=8'---2_44-'-'-.1_:_::8+i ____ 9_6_0_93_.8_8+--__ 72_.2+04NE13SS123nix ___ -----t----- 2_9~ 

~ ----1---44_2
1 
__ ~8:?31.64! 96087.58 . ___ 72.6 04NE13SS105 ________ 2004 

1--- :5•-f------44_3_
1 
_____ ~8217.971 96089.8_? _"" 72.9104NE13SS10_6_________ _ __ 2004 

f----·--\./l--+-__ 444_1,.-- 98177.91' 96102.90 73.1 04NE13SS.107SB124 ·---- I 2004 
I I 

-.-----1---4_4_5f----~-?221.79i 96079.08 72.8 04NE13SS108 ______ __j_ _ 2004 
~--j 1 ----~·~--- ----- I 

_\.. 446 98206.261 96081.261 73.3 04NE13SS1_Q_9 ------!-· 2004 
---- ~-------l------'-44--'-'7+-_9=8=1_-~.6=--9_:_2:1 ===9=6=0-8_5=. 7=9:i _-· _7 __ 3:~. 1 04NE13SS11 088125 ___ -----.----__ 2Q_~~ 
l-------l'-=------+---44--=8+--9=-8_17_9_.1_6,. ___ 9_60_8_8_.7_5+-i--7_3_.1_+i_04_N_E_1_3_SS_1_1_1 __ .. ___ -----;-' ____ 2004 

1j 449 98214.32[ 96071.5l!j 73.1[04NE13SS112 I 2004 
1---- ~ 450 ... 98195.15 96076.011 73.5I04NE13SS1-13 ----- -~- 2004 
1--------"'";---~--- ------. ---------+----1-- --- --------- ··------+---1----·5 451 98176.65 96081.17 73.8j04NE13SS114 2004 
______ -s"-+----4-5-2+--- 98185.69 96079.~?. __ -- .l3.391MW88-8 ------=======------~- - 2004 

--------1--+----4_53 ··- 98292.92 9621~:~~ 67.831MW88-5_ ___________ _ _ _ 2004 
454 I 98271.82 96138.17 68.83' MW88-6 2004 

f----- "------!----+--- --- - -------
455 98067.55 96317.35 82.5 104NE1981 2004 

1------+----~-------_ -_4=5=6====9=79-=7g.~21 ___ 96_2_9o ___ 57--+--8-6:~~-~MW88-10 --- _ -- )wo4 
457 97854.27 96207.70 89.06[20MW1 2004 

:==::-=-~+-~--------~~=_4_5_8f------_97_5_3!-6?j 96207.60 99.31!?2_M_-w_·--3==~~~---~------=--------~------ __ 2q~ 
---·----+---4_59--+---~-9_Q63.591' 97928.07 _ __70.0 I BSCHK-BMH ------+·- -- 2004 

___ 
1
_+--__ 4_6_0

1 
___ 97_5_87_._19--+ ___ 9_6_0_80_.6_~--~ 93.77i22MW2 _ _ _ ___j_ 2004 

461 97611.781 96090.69_1_ 94.2104NE22B1 __________ i 2004 
--··--I--+----:------__[_______ - "l' 2004 

462 ~?783.55! 95838.32i 83.09!18MW1 _____ _ 
f---·- --+----4-63-+--99063.61 ! 97928.15 j --l0.1j BSCHK-BMH - -------========~~=--

2

?
0

Q_

0

0

4

4 

1-------+1----+---- 4_64-+-----'9--'-8_:__37--=2:.:..::.5=2+--- ---~6436.66' 67.3 i BSC~K-GPS3201 
465 96097.80! _9 __ 73_7 __ 5---=.5--=-0-r-i __ 1_95_.4---ii_04NE31SS131SB134 2QQ~ 

l--1----+---- --=:~466j 96089.09_i_ _ 97333.68! 195.f?_iq4NE31SS132SB_13J~_--_-------t---- _ 2004 

467 96094.93! 97354.60; 195.9i04NE31SS135 2004 

2 of5 



_ .. _--+_P_oi_nt_N_o_.1 ___ No_rt_h_in--"'g'-----+----E_a_st_i.n_g'------+E_I_c__ev_a_tio_n+----·- ...... Descriptiol'l ... _ Source . .,_,_:__:_____ ___ ______,,____ __ 

----.---+------1--·-----+---- -!-----+-·-· ,_, ______ , __ _, __ -+-_ 
I 

.... __ 
468 96135.91 --·--+--+---
469 1-----+--1-----
470 

f----.·-l-----1----------'___:__::_1---

474 95803.59 
.. ----+-----+---1---·-·-

192.7 04NE31SS138 
-----i----j-

186.8 04NE31SS139 
------------'----------'--+----·--" ..... 
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I 2004 
.. ----

--.. ------1----
2004 .. .. ___ ________:_____ 

2004 
-·-· ,_ 

I 
I 2004 I 

I 

. ., ___ 
2004 

----·--

2004 
-- ----

2004 ·-----+---- ·--

2004 

2004 

2004 



----=--+--E_as.ting i Elevation i __ D_e-=-=s=--=c___.rip'---t---'-io_n ----+---=--:;So_urce 

I I i 
Q-Y--3-6-7.-40-:!--188.3!04NE31-SS136SB1-37 .. -,,---2oM 
97419.47) 223.5/FND-SPIKE - I ~W04 

l---------lt---+---5-1-0r----96_0_64-.8-5+---9-73_8_2-.5-0+-I--1-=--97c__.4-+-l~taked 01ne31ss1 l .... 2004 

•----+-----·-_5_11--+1 ___ 9_8_2_::_58_._17-+-- 96120.481 _ oistaked 98~EC13SS80~ ~-- 2004 

l--------t-·-l---51_2+f--9-'-'92=2'---7_.8____,31r---.--g7286.911 56:49i26MW-3 ...... .. -~004 
513: 99697.071 97501.231 37.7I04NE08SW101 2004 

>:-·--l---5-14---1~----- 99790.54 -_·_·9_ 7572.051 4o.2 04NE08S0'103 ··--- - 2oo4 

~ :~:f--:'--':-;-=--;~-:6-1 ~-rL- :~~~~ :~-~ :~:~::~1°~1ath ~4----~~~ 
--- 518 100355.281. 99394.93 66.7 staked 01NE07SS127 I 2004 

-... ~" ......... 5 __ 1_9+---___ -_1---'-0-'-38.:_:0:__6_041 95498.561 - 19.31BSCHK-ESTUARY- I -200. 

~ - -+----~-~-!:-~:: =~:: -1 ~-~~:~~~:0i~11ath ==t={6~ 
1---------"~--~---==========1---'-o-=--34_7_2_.8_4+--l __ 9_564_2 __ .5--'-.. 9+1 __ 3_.5---c1_o4_N __ E29so1 041ath ---~- i -~004 

103481.02\ 95708.191 6.4 1 04NE01SS103 I ... _2004 

------§3---+1 ___ _, __ 1 _ _93536.041 95662.3~-i 2.7i04NE01SS10_5_1a_th ____ --+-! __ 2_0_04 

;:( 10362~.661 95767.141 2.5.04NE29SD106!~t_h _____ l 2004 
L. - 103635 87 95699.141 2.7!04NE29SD1071ath -[ -8- ---------+--1 0-4-2J0~-85_1 

__ 96_2_2-3.-39-i1---- .. 2. 71 04NE29SD1 OSI-a-th _______ l 
1-----.-... :=_ .. :-=--=---=--------~----=1~0_40_9_4_.0_0+---_96_3 __ 1_ 3.42 ····-·- 2.6 I 04NE29~p1 OS lath 

--·---..--------+----+---1_03_8_0_6._03---l- ____ 954_9_8._56-+-__ 1_9._3j_§SCHK-ESTUARY --------+----

103263.04 94761.67 25.8I04NE01SS104 

==~:',_J~----======:~=----=-1_03_-a_4_:_6--=-.6-'-3t---9_53_6_f?_:9gr 17_3(04NE0-1S_S __ 1_0-~1-=--=--=--=----.. ---.. --+----
\. 100365.11 99393.03 67_0 i 04NE07SS113 

- -·- ... - .. 1-----'--'-=-j---- ----+------+-.. .... ------· ..... ------+--

j Point.No. North.ing 

I "--

_ 9B-188.371 /' I 508 .. 
509 95691.39 

100356.87 99410.34 67.0i04NE07SS114 
l--w,~,___ .. ____ ____::__::--=-+---1-oo_i4 __ 5_-·-19-+:--99_4_0_3_-12-il-- -67.olo4NE07SS1-1S _____ _ 

- "i" ·---·-----+----.. -· ----\1-1-------- ___ 98_2_63_._21---+1 __ 9_6119.75! 0,04NE13SS132/232/332 ! 2004 
o 98260.o8l 96-113.751 olo4NE13SS133 -====±=-· - .. 2004 

_2- ~------+,-----+----·-- 98252.68! 96116~·1-3-;-! ---o-+-I_Q-_~-N-E1.3SS134 ____ ---- ----~ 

ill E_ 98121.38[ 96250.86 olo4NE88SS101 2004 
-------1=""-----+-----'-+-------'-------'-------:,-- .. ---- -
~ -- -------=-+--9_8038.01 I Of04NE88~S1_02 - 2004 

2 103479.8o! olo4NE29SD104 2004 

96069.65·. 

95630.44 1 

-· 

·-~5'---------i 1 o3548.25: o I o4N329so_1_o5 __ _ 2oo4 

_____ V\_-+-~-----~--10_3_63_S_·:-9_3+\ __ _Qj_04NE29SD106 _____ 2004 

1 __ 103630.711 oio4NE29SD107 2004 

~ ~--.. ======-=--=---:_1_04_1_7_8_.2_2+------- 0 I 04N_E~~SD1 09 - --~ .. - 2004 

f--- --------+---~---1 04137.02 -·-"--------0---:-i 0_4_NE~~SD1 08 _ 2QQi 

---r-----QiQ4NE29SW101 __ 2004 
0'

1

· 04NE2~SW102 20Qi 

0.04NE29SW103 2004 \/ 

... 

95651.98; 
·-

95758.89· 
~,- ~~ 

95703.09. 
-~ -~ . 

96258.02i 
~- ·-

96285.12 
--·--·~ -

95493.59 

96525.56 

99612.36 
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-·---- Point_N_o.-+-_Northing __ _ Source 

·~" --
I 601 --

602 

----+-- 603 ., --
-·- -----J--1 

604 -- -
605 -- -
606 .. 1---· 

- I 

94044.28: ... 

98324.63[ 

98316.51 
-· ... 

94818.33 
,. 

98239.27 
1-------+--·--··---" f------- 1----

98064.63 

97923.86 

104888.62 -
103549.831 

I 99063.601 

100691.68! 

98372.51 i 
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Differenti~!!y-correct~~ GPS Data I 

--- ·-- ''~- ·-
I ._,_ 
I i 

-·- ---
Phas~ IV Reme~iallnvesti~ation I I --

.. NE Cape, ~-t. Lawrence_ Island, Alaska - j ---

----

----

f---- - .. 
September 2004 

·--· =r -- --

.. , __ --- --- ------ ·-·· -- ··•·· "-

i 
i 

----· 

- -· -- -

. ~~-~D~atum L:~: .. fHAE-ft ~-
Q4rJebgsw1 02/so;1 o.2----+ ~3:31170904 -169.022241611 -~ iQ 
04nebgsd102 ; 63.311.98816~-169.02372983 ..... 47] . 22 

~!lebgsw103/s~103/ss103 . §_3.31277464 -1§9.02660468_ 46/_ - ?~-
04nebgs\'1!104/ss104/~d~04 63.31852_~~-1\-169.0210:4951 ____ 45i _ -~ 
04ne~9sw101/201/?01 I 63.306_?6650 -168.99608843 _ --~07 ___ --~ 
04nebgsw105/sd105 I 63.34175743 -169.03557352 34 9 

04~~bgss1o5 _: -- - ! 63.34165652 -169.o3t31o84ti--___ -34~ -- 9 
04neb_QSW106/sd106 

1

] 63.303801~~- -168.8623~90~-~-8-- 2_~ 
_Q~nebgss106 I 63.30351055 -168.863385091 54 29 

04nebgss_!_07/s~-1 08 ___ _J 63.2S-189332 1 -1§8.872-8831 o_ ____ ---135 __ -11-o 

04nebgss109 _______ 1 63.2~?73803 -168.864~9930 _82 56 

04nebgsw19?1sd107 I 6~.31668039 -168.8_5322242 __ 19 __ -6 
I 

_Q4nebgss110 ! 63.31736699 -168.85731574 19 -6 
04nebgsw1 08/sd1_0_8 _____ -__ -_ -+-\ -63 ___ 32_5_5--J526\_~_168.87S11-64-~---~--------2-2 --- _ ___ -3 

04ne~_gsw109/sd109 i 63.322984731-168.876898631 ____ 2_71_ _ 2 

04n_e_2_9s_w_1_02____ _ . -- \ 63.316~9?7 --~168.962000~1 i 56 ____ ---_ -_3----11 

04nebgss111 _ ! 63,3()457657 -168.96751937~ _ 3 __ 0_2+-__ ?7!_ 

04nebgss11? __________ ;_ ~~~30002991 -168.95207238,----- _____ 4_2_4+--_ ~~ 

04nebg_~w110/sd110 ___ _ _ 63.31173449. ~1_68.9297760~ 1

1 __ 73, _ -~ 
04nebgss1 __ 13 63.31171234 -168.93020113 761 51 
04nebgss114 - --63.3_q214647 -16B.95261589j --- --3-4-~_+-1 ---318 

-----~- I ~----1 

O~nebgss115 63.311SOq91i-168.92762~_~91 80_!_ ____ 5----15 

04nebgss116 63.31102325)-168.92641088H9
1 

64 
04nebgss117 63.31063874]-168.9315644s-1 97 --··- 72 
o4-ne-b--=g-ss-1-18--)--·-------+---63 ___ 32--9s7513\-168.890J697 4l -24·_+-j---_-1--
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Site 3 Sideshots 
from Station BEACH 

Site 3 Beach.rw5 09/25/04 16:04:50 

Page 1 of 1 

________ , --------·-- ---·----- --- --- -- ----- ---- -- ·---~------- ------------

·---- ··-- ----------

JOB:Name: NEC1 Date: 09-04-2004 Time: 12:18:20 
M Setup: North Azimuth Units: US Feet Scale: 1.000000 Curvature: Off Angle: Degrees 
Occupy: Occ: 51 North: 103,975.6200 East: 101,521.3200 Elev: 23.38 BEACH 
Backst:Occ: 51 BS pt: 1 BS azm: 200°56'24" BS crl: o·oo·oo" 
HI/HR :H lnst: 4.93 H Rod: 0.45 

Sd Shot:51-401 Ang R: 11 0°38'32" Zen: 109°08'31" S Dst: 34.005 04NE0381 
HI/HR :H lnst: 4.93 H Rod: 4.60 
Sd Shot:51-402 Ang R: 17"36'18" Zen: 101°45'19" S Dst 35.545 04NE0382 
HI/HR :H lnst: 4.93 H Rod: 0.45 
Sd Shot:51-403 Ang R: 105.18'58" Zen: 104°39'30" s Dst: 47.265 04NE0383 

HI/HR :H lnst 4.93 H Rod: 2.48 
Sd Shot:51-404 Ang R: 181°33'05" Zen: 98°23'39" S Dst: 69.310 01NE03WP102 
HI/HR :H lnst: 4.93 H Rod: 1.53 
Sd Shot:51-405 Ang R: 244°07'09" Zen: 97"38'14" S Dst: 80.645 01NE03WP103 
HI/HR :H lnst: 4.93 H Rod: 4.30 

Sd Shot:51-406 Ang R: 230°09'57" Zen: 95°02'57" S Dst: 170.750 04NE03SD107 
HI/HR :H lnst: 4.93 H Rod: 4.27 
Sd Shot:51-407 Ang R: 325.51'02" Zen: 92°16'52" S Dst: 137.135 04NE03SD108 
HI/HR :H lnst 4.93 H Rod: 4.65 
Sd Shot:51-408 Ang R: 198.57'1 0" Zen: 95°05'07" S Dst: 168.885 04NE03WP06 

HI/HR :H lnst: 4.93 H Rod: 3.05 
Sd Shot:51-409 Ang R: 5°23'22" Zen: 91 °38'54" S Ost: 142.555 04NE03WP05 



Page 1 of 1 

site 3 beach.cr5 09/25/04 16:03:50 
---·--·~ .. ·----

Point Northing Easting Elevation Description __ , __ ,_ 
--····-- --.--- --··-~------- .. ----- ----

401 103,996.9411 101,497.2905 16.71 04NE03B1 
402 103,948.4026 101,499.6354 16.47 04NE03B2 
403 104,002.6625 101,484.4469 15.90 04NE03B3 
404 104,038.9720 101,547.5501 15.71 01NE03WP102 
405 103,982.5041 101,600.9526 16.06 01 NE03WP1 03 

406 104,030.6979 101,682.2428 8.98 04NE03SD107 
407 103,842.2192 101,552.6321 18.58 04NE03SD108 
408 104,104.6863 101,629.2085 8.69 04NE03WP06 
409 103,847.9067 101,458.1185 21.16 04NE03WP05 
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Sites 6& 7 Sideshots 
from Stations DRUM and FILL 

Page 1 of 1 

Sites 6 and 7 Drums and Landfill.rw5 09/25/04 17:14:55 
__ , ___ ~~---··-··· 

--~---·-----· ------ .. , _____ -----·?-------·--------- , _____ 

-------- "----------~----

JOB:Name: NEC1 Date: 09-04-2004 Time: 12:18:20 
M Setup: North Azimuth Units: US Feet Scale: 1.000000 Curvature: Off Angle: Degrees 
Occupy:Occ: 52 North: 101,206.3600 East: 99,733.0800 Elev: 51.16 DRUM 
Backst:Occ: 52 BS pt: 1 BS azm: 167"31'26" BS crl: 0°00'00" 
HI/HR :H lnst: 5.00 H Rod: 4.48 

Sd Shot:52-41 0 Ang R: 47°25'21" Zen: 88°27'43" S Dst: 628.160 LOUNSBURY 
HI/HR :H lnst: 5.00 H Rod: 0.45 
Sd Shot:52-411 Ang R: 169°58'45" Zen: 96°20'25" S Dst 77.890 04NE06B1 
Sd Shot:52-412 Ang R: 354°41'23" Zen: 96°22'27" S Dst: 82.465 04NE0682 
Sd Shot:52-413 Ang R: 24°08'09" Zen: 95"16'51" s Dst: 104.075 04NE0683 

Sd Shot:52-414 Ang R: 60°08'25" Zen: 94°01'48" S Dst: 119.050 04NE0684 
Sd Shot:52-415 Ang R: 101°58'42" Zen: 94°24'06" S Dst: 126.215 04NE0685 
Sd Shot:52-416 Ang R: 133°20'37" Zen: 94°22'29" s Dst: 111. 115 04NE0686 
HI/HR :H lnst: 5.00 H Rod: 2.61 
Sd Shot52-417 Ang R: 95°48'58" Zen: 92°30'46" s Dst: 119.020 01NE06WP103 

HI/HR :H lnst: 5.00 H Rod: 1.59 
Sd Shot:52-418 Ang R: 74"22'32" Zen: 91°44'00" s Dst: 155.345 01NE06WP7 
HI/HR :H lnst: 5.00 H Rod: 3.17 
Sd Shot:52-419 Ang R: 146°35'13" Zen: 91 °53'33" s Dst: 140.410 01NE06WP5 
HI/HR :H lnst: 5.00 H Rod: 0.34 

Sd Shot:52-420 Ang R: 1 08°34'25" Zen: 92°04'20" S Dst: 145.220 01NE06WP6 
Occupy:Occ: 1,209 North: 100,691.6800 East: 99,373.3400 Elev: 68_58 LOUNSBURY 
Backst:Occ: 1,209 BS pt: 1 BS azm: 137"49'25'' BS crl: 0"00'00" 
HI/HR :H lnst: 4.60 H Rod: 4.63 
Trav: 1 ,209-53 Ang R: 52°01 '50" V Dst: 0.170 H Dst: 414_745 FILL 

Occupy:Occ: 53 North: 100,283.0560 East 99,302.3589 Elev: 68.72 FILL 
Backst:Occ: 53 BS pt 1,209 BS azm: 9"51'15" BS crl: 0°00'00" 
HIIHR :H lnst: 4.89 H Rod: 5.30 
Sd Shot:53-421 Ang R: 41"42'24" Zen: 90°31'24" S Dst: 106.200 04NE07SS101SB102 
Sd Shot:53-422 Ang R: 46°52'37" Zen: 89°45'11" s Dst: 82.895 04NE07SS103SB104 

Sd Shot:53-423 Ang R: 42°54'32" Zen: 89°27'49" S Dst: 63_985 04NE07SS1 05-nix 
Sd Shot:53-424 Ang R: 36°19'37" Zen: 89°39'52" S Dst: 90.665 04NE07SS1 06-nix 
Sd Shot53-425 Ang R: 30"39'39" Zen: 88°59'32" s Dst: 67.205 04NE07SS107-nix 
Sd Shot:53-426 Ang R: 143°02'40" Zen: 109°17'58" s Dst: 44.025 04NE07SS108 
Sd Shot:53-427 Ang R: 157"45'34" Zen: 1 06°51'20" s Dst: 50.880 04NE07SS109 

Sd Shot:53-428 Ang R: 184"30'00" Zen: 105"38'56" S Dst: 30.515 04NE07SS11 0 
Sd Shot:53-429 Ang R: 171"47'24" Zen: 106°20'11" S Dst: 20.240 04NE07SS112 
Sd Shot:53-430 Ang R: 154"04'12" Zen: 1 08"24'56" S Dst: 26.295 04NE07SS111 
Sd Shot:53-431 Ang R: 160°28'29" Zen: 109°14'13" S Dst: 35.050 01 NE07SS1251ath 
Occupy:Occ: 1 ,209 North: 100,691.6800 East: 99,373.3400 Elev: 68.58 LOUNSBURY 

Backst:Occ: 1,209 BS pt: 1 BS azm: 137"49'25" BS crl: 0°00'00" 
HIIHR :H lnst: 4.19 H Rod: 5.30 
Sd Shot: 1 ,209-518 Ang R: 38°30'18" Zen: 90°07'30" s Dst 337.090 STAKED 01NE07SS127 



~ite ~ ~ideSIIOtS'" 
, traiT! Statioll ~~Cii 

sites 6 and 7 drums and landfill.cr5 09/25/04 17:13:35 
~--'·' 

Point Northing Easting Elevation 
---- ___ , __ 

----~·~- ---

53 100,283.0539 99,302.3601 68.72 
410 100,691.6501 99,373.3935 68.54 
411 101,277.8824 99,703.4589 47.11 
412 101,128.3221 99,758.1148 46.55 
413 101' 104.8652 99,712.1358 46.13 

414 101,126.3811 99,645.2946 47.34 
415 101,205.2667 99,607.2420 46.02 
416 101 ,263.2020 99,637.9816 47.23 
417 101 '192.5696 99,614.9768 48.33 
418 101,133.2228 99,596.1094 49.87 

419 101,304.0389 99,632.3214 48.35 
420 101,221.7753 99,588.7760 50.57 
421 100,349.0739 99,385.5398 67.34 
422 100,328.5271 99,371.6684 68.67 
423 100,321.7704 99,353.2989 68.91 

424 100,345.8276 99,367.7767 68.84 
425 100,334.1377 99,346.0129 69.49 
426 100,246.0652 99,321.2894 53.76 
427 1 00' 235.4932 99,312.8052 53.56 
428 100,254.5873 99,295.0754 60.08 

429 100,263.6391 99,301.8028 62.62 
430 100,259.0811 99,309.2686 60.00 
431 100,250.4313 99,307.9195 56.76 
518 100,355.2826 99,394.9252 66.73 
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JOB:Name: NEC1 Date: 09-04-2004 Time: 12:18:20 
M Setup: North Azimuth Units: US Feet Scale: 1.000000 Curvature: Off Angle: Degrees 
Occupy:Occ: 3,201 North: 98,372.5080 East: 96,436.6413 Elev: 67.29 GPS3201 
Backst:Occ: 3,201 BS pt: 1,208 BS azm: 65.08'21" BS crl: 0"00'00" 
HI/HR :H lnst: 4.42 H Rod: 3.00 

Sd Shot:3,201-432 Ang R: 0"00'00" Zen: 89.57'22" S Dst: 1,643.765 BMH 
HIIHR :H lnst: 4.42 H Rod: 0.45 
Sd Shot:3,201-433 Ang R: 182.26'26" Zen: 90"29'42" S Dst: 250.815 04NE13SS115 
Sd Shot:3,201-434 Ang R: 187.10'01" Zen: 90"30'24" S Dst: 271.565 04NE13SS116 
Sd Shot:3,201-435 Ang R: 183.39'42" Zen: 90.22'17" S Dst: 267.055 04NE13SS117 

Sd Shot:3,201-436 Ang R: 187"26'32" Zen: 90.29'08" S Dst: 282.080 04NE13SS118 
Sd Shot:3,201-437 Ang R: 185"58'55" Zen: 90"23'30" S Dst: 291.480 04NE13SS119 
HIIHR :H lnst: 4.42 H Rod: 0.20 
Sd Shot:3,201-438 Ang R: 183.28'56" Zen: 89"52'31" S Dst: 368.495 04NE13SS120nix 
HIIHR :H lnst: 4.42 H Rod: 0.45 

Sd Shot:3,201-439 Ang R: 184"33'02" Zen: 89"49'43" S Dst: 372.715 04NE13SS121nix 
HI/HR :H lnst: 4.42 H Rod: 0.20 
Sd Shot:3,201-440 Ang R: 185.24'32" Zen: 89.55'40" S Dst: 367.450 04NE13SS122nix 
HI/HR :H lnst: 4.42 H Rod: 0.45 
Sd Shot:3,201-441 Ang R: 184.20'04" Zen: 89.51'30" S Dst: 365.995 04NE13SS123nix 

HI/HR :H lnst: 4.42 H Rod: 0.20 
Sd Shot:3,201-442 Ang R: 182"53'01" Zen: 89"49'35" S Dst: 376.415 04NE13SS105 
HIIHR :H lnst: 4.42 H Rod: 3.60 
Sd Shot:3,201-443 Ang R: 180"50'39" Zen: 89"16'18" S Dst: 379.725 04NE13SS106 
HIIHR :H lnst: 4.42 H Rod: 1.40 

Sd Shot:3,201-444 Ang R: 174.36'52" Zen: 89.34'58" S Dst: 386.340 04NE13SS107SB124 
HIIHR :H lnst: 4.42 H Rod: 3.50 
Sd Shot:3,201-445 Ang R: 182"00'15" Zen: 89"19'17" S Dst: 388.060 04NE13SS108 
HIIHR :H lnst: 4.42 H Rod: 1.10 
Sd Shot:3,201-446 Ang R: 179" 4 7'26" Zen: 89"36'49" S Dst 392.355 04NE13SS109 

HIIHR :H lnst: 4.42 H Rod: 3.55 
Sd Shot:3,201-447 Ang R: 176"59'00" Zen: 89"15'37" s Dst: 396.950 04NE13SS110SB125 
HI/HR :H lnst: 4.42 H Rod: 3.60 
Sd Shot:3,201-448 Ang R: 175.47'49" Zen: 89.16'59" S Dst: 398.040 04NE13SS111 
HI/HR :H lnst: 4.42 H Rod: 0.80 

Sd Shot:3,201-449 Ang R: 181.25'57" Zen: 89.41'18" S Dst: 397.870 04NE13SS112 
HI/HR :H lnst: 4.42 H Rod: 0.50 
Sd Shot:3,201-450 Ang R: 178.40'22" Zen: 89.40'35" S Dst: 401.895 04NE13SS113 
HIIHR :H lnst: 4.42 H Rod: 3.60 
Sd Shot:3,201-451 Ang R: 176"00'23" Zen: 89"11'57" S Dst: 405.900 04NE13SS114 

HIIHR :H lnst: 4.42 H Rod: 5.30 
Sd Shot:3,201-452 Ang R: 177"14'57" Zen: 89"00'26" S Dst: 403.145 MW88-8 
Sd Shot:3,201-453 Ang R: 185"12'46" Zen: 89"34'50" S Dst: 237.035 MW88-5 
Sd Shot:3,201-454 Ang R: 186"13'09" Zen: 89"33'33" S Dst: 315.005 MW88-6 
Sd Shot:3,201--453 Ang R: 185.14'03" Zen: 89"39'21" S Dst: 236.950 MW88-5 

Sd Shot:3,201-455 Ang R: 136"13'32" Zen: 87"11'16" S Dst: 327.855 04NE1981 
Sd Shot:3,201-456 Ang R: 134"49'49" Zen: 87"18'23" S Dst: 428_175 MW88-10 
Sd Shot:3,201-457 Ang R: 138"41'42" Zen: 87"42'36" S Dst: 567_010 20MW1 
HIIHR :H lnst: 4.42 H Rod: 11.30 
Sd Shot:3,201-458 Ang R: 130.12'07" Zen: 87"25'37" s Dst: 866.610 22MW3 

HI/HR :H lnst: 4.42 H Rod: 3.00 
Sd Shot:3,201-459 Ang R: 359"59'58" Zen: 89.57'23" S Dst: 1,643.765 BMH 
HIIHR :H lnst: 4.42 H Rod: 11.30 
Sd Shot:3,201--460 Ang R: 139"14'49" Zen: 87"47'03" S Dst: 862.890 22MW2 
Sd Shot:3,201-461 Ang R: 139"18'55" Zen: 87"40'59" S Dst: 836.380 04NE2281 

HI/HR :H lnst: 4.42 H Rod: 9_30 
Sd Shot:3,201-462 Ang R: 160"18'46" Zen: 88"35'20" S Dst: 839.810 18MW1 
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HIIHR :H lnst: 4.52 H Rod: 11.50 
Sd Shot:3,201-491 Ang R: 167"27'56" Zen: 89°05'40" S Ost: 1 ,084.495 04NE14SS101SB104 
Sd Shot:3,201-492 Ang R: 167"48'18" Zen: 89°04'06" S Dst: 1,098.805 04NE14SS102SB103 
HI/HR :H lnst: 4.52 H Rod: 8.40 
Sd Shot:3,201-493 Ang R: 188°59'02" Zen: 89.26'35" S Dst: 800_875 17MW1 

HI/HR :H lnst 4.52 H Rod: 5.40 
Sd Shot:3,201-494 Ang R: 190.20'40" Zen: 89.06'34" S Dst: 453.650 04NE13B1 
Sd Shot:3,201-495 Ang R: 123.55'59" Zen: 86.59'49" s Dst: 295.865 MW88-1 
Sd Shot:3,201-496 Ang R: 109.39'43" Zen: 86.55'25" S Ost: 203.345 MW88-3 
Sd Shot:3,201-497 Ang R: 1 oa·o1 '48" Zen: 87"46'11" S Dst: 114_730 MW88-2 

Sd Shot:3,201-498 Ang R: 201.19'46" Zen: 89.02'11" S Dst: 108.840 MW88-4 
Sd Shot:3,201-499 Ang R: 201.36'05" Zen: 89.05'03" S Dst 544.470 MW16-1 
Sd Shot:3,201-500 Ang R: 199.09'20" Zen: 89.07'40" S Dst: 582_550 MW16-3 
Sd Shot:3,201-501 Ang R: 206.26'55" Zen: 89.13'08" S Dst: 620.290 MW16-2 
Sd Shot:3,201-502 Ang R: 59.42'55" Zen: 88.18'32" S Ost: 200.525 MW11-3 

Sd Shot:3,201-503 Ang R: 48.04'30" Zen: 89.15'41" S Dst: 388.430 MW10-1 
Sd Shot:3,201-504 Ang R: 52.24'50" Zen: 88.27'43" S Ost: 426_1 00 04NE1082 
Sd Shot:3,201-505 Ang R: 34.04'29" Zen: 89.06'38" S Dst: 435.000 04NE1081 
HI/HR :H lnst: 4_52 H Rod: 8.40 
Sd Shot:3,201-506 Ang R: 105.35'23" Zen: 86.45'09" S Dst: 776.025 26MW1 

HI/HR :H lnst: 4.52 H Rod: 5.40 
Sd Shot:3,201-507 Ang R: 298.07'27'' zen: 91 ·o8'27" S Dst: 1 ,563.305 04NE29SW1 021ath 
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432 99,063.5724 97,928.0808 69.96 BMH 
433 98,276.8513 96,204.7938 69.09 04NE13SS115 
434 98,289.9741 96,177.9331 68.85 04NE13SS116 
435 98,275.9400 96,187.6634 69.52 04NE13SS117 
436 98,288.0702 96,167.5063 68.86 04NE13SS118 

437 98,278.1964 96,160.8480 69.26 04NE13SS119 
438 98,238.1811 96,093.5025 72.31 04NE13SS120nix 
439 98,243.1378 96,087.1008 72.37 04NE13SS121 nix 
440 98,250.1413 96,090.1652 71.97 04NE13SS122nix 
441 98,244.1764 96,093.8841 72.16 04NE13SS123nix 

442 98,231.6399 96,087.5810 72.65 04NE13SS1 05 
443 98,217.9715 96,089.8182 72.93 04NE13SS106 
444 98,177.9062 96,1 02.9037 73.12 04NE13SS107SB124 
445 98,221.7855 96,079.0771 72.80 04NE13SS108 
446 98,206.2594 96,081.2586 73.25 04NE13SS109 

447 98,186.9165 96,085.7869 73.28 04NE13SS110SB125 
448 98,179.1614 96,088.7503 73.09 04NE13SS111 
449 98,214.3166 96,071.5779 73.07 04NE13SS112 
450 98,195.1470 96,076.0064 73.47 04NE13SS113 
451 98,176.6454 96,081.1691 73.78 04NE13SS114 

452 98,185.6878 96,079.4644 73.39 MW88-8 
453 98,292.9203 96,213.4618 67.83 MW88-5 
454 98,271.8201 96,138.1715 68.83 MW88-6 
455 98,067.5508 96,317.3464 82.49 04NE19B1 
456 97,970.5217 96,290.5730 86.53 MW88-10 

457 97,854.2675 96,207.7007 89.06 20MW1 
458 97,537.6198 96,2075977 99.31 22MW3 
459 99,063.5868 97,928.0741 69.96 BMH 
460 97,587.1894 96,080.6345 93_77 22MW2 
461 97,611.7815 96,090.6885 94.22 04NE22B1 

462 97,783.5539 95,838.3219 83.09 18MW1 
491 97,713.9652 95,575.1559 77.45 04NE14SS101SB104 
492 97,710.4633 95,559.8574 78.18 04NE14SS102SB103 
493 98,153.4212 95,666.3549 71.19 17MW1 
494 98,258.8112 95,997.5267 73.46 04NE13B1 

495 98,080.7454 96,390.0536 81.91 MW88-1 
496 98,170.2914 96,455.0405 77.32 MW88-3 
497 98,258.6787 96,450.2768 70.87 MW88-2 
498 98,365.8049 96,328.0233 68.24 MW88-4 
499 98,341.5548 95,893.1215 75.11 MW16-1 

500 98,314.6026 95,857.0442 75.28 MW16-3 
501 98,389.6936 95,816.6471 74.87 MW16-2 
502 98,257.9592 96,601.1218 72.33 MW11-3 
503 98,219.4136 96,793.5935 71.42 MW10-1 
504 98,175.4780 96,814.2782 77.85 04NE10B2 

505 98,302.8640 96,865.9770 73.16 04NE10B1 
506 97,607.8501 96,561.4630 107.37 26MW1 
507 99,932.9686 96,525.6150 35.28 04NE29SW1021ath 
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Site 31 White Alice.rw5 09/26/04 1 o: 11:49 
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---- ·--- ·-- -------·------

JOB:Name: NEC1 Date: 09-04-2004 Time: 12:18:20 
M Setup: North Azimuth Units: US Feet Scale: 1.000000 Curvature: On Angle: Degrees 
Store:Point: 54 North: 95,878.6000 East: 97,366.7400 Elev: 210.93 ALICE 
Occupy:Occ: 54 North: 95,878.6000 East: 97,366.7400 Elev: 210.93 ALICE 
Backst:Occ: 54 BS pt: 1,208 BS azm: 9"59'49" BS crl: 0"00'00" 

HIIHR :H lnst: 4.95 H Rod: 3.04 
Sd Shot:54-463 Ang R: 359"59'59" Zen: 92"31'52" S Dst: 3,237_245 BMH 
HI/HR :H lnst: 4.95 H Rod: 4.70 
Sd Shot:54-464 Ang R: 329"33'02" Zen: 93"05'54" S Dst 2,665.590 GPS3201 
HIIHR :H lnst: 4.95 H Rod: 3.50 

Sd Shot:54-465 Ang R: 352"17'33" Zen: 94"25'14" S Dst: 220.030 04NE31SS131SB134 
HI/HR :H lnst: 4.95 H Rod: 3.55 
Sd Shot54-466 Ang R: 341"04'38" Zen: 94"29'06" S Dst 213.725 04NE31SS132SB133 
HI/HR :H lnst 4.95 H Rod: 3.80 
Sd Shot:54-467 Ang R: 346"47'27" Zen: 94"16'14" S Dst 217.275 04NE31SS135 

HI/HR :H lnst: 4.95 H Rod: 3.45 
Sd Shot:54-468 Ang R: 346"49'31" Zen: 94"22'13" S Dst: 258.460 04NE31SS138 
HI/HR :H lnst: 4_95 H Rod: 3.55 
Sd Shot:54-469 Ang R: 342"00'24" Zen: 94"40'44" s Dst 313.455 04NE31SS139 
HIIHR :H lnst: 4.95 H Rod: 3.95 

Sd Shot:54-470 Ang R: 11"06'46" Zen: 94"52'06" s Dst 164.020 04NE31SB108 
HI/HR :H lnst: 4.95 H Rod: 4.00 
Sd Shot:54-471 Ang R: 331"48'22" Zen: 96"03'57'' S Dst: 91_675 04NE31SB109 
HI/HR :H lnst: 4.95 H Rod: 4.10 
Sd Shot:54-472 Ang R: 190"13'31" Zen: 91"12'57" s Dst 49.055 04NE31SB106 

HIIHR :H lnst: 4.95 H Rod: 3.80 
Sd Shot54-473 Ang R: 149"14'49" Zen: 91"45'23" S Dst: 72.175 04NE31SB107 
HI/HR :H lnst 4.95 H Rod: 4.10 
Sd Shot:54-474 Ang R: 198"59'19" Zen: 88"19'31" S Dst: 85.790 04NE31SB105 
HI/HR :H lnst 4.95 H Rod: 3.80 

Sd Shot:54-475 Ang R: 203"25'32" Zen: 88"30'56" S Dst: 110.480 04NE31B2 
HIIHR :H lnst: 4.95 H Rod: 4.00 
Sd Shot:54-476 Ang R: 228"14'00" Zen: 89"57'29" S Dst 115.825 04NE31 81 
HI/HR :H lnst: 4.95 H Rod: 4.05 
Sd Shot:54-477 Ang R: 234"45'09" Zen: 91"26'09" S Dst 129.070 04NE31SS110 

HI/HR :H lnst: 4.95 H Rod: 4.20 
Sd Shot:54-478 Ang R: 250"46'41" Zen: 92"51'49" S Dst 106.420 04NE31SS111 
HIIHR :H lnst: 4.95 H Rod: 4.00 
Sd Shot:54-479 Ang R: 241"52'02" Zen: 91 "30'42" s Dst 1 02.420 04NE31 SS112SB113 
HI/HR :H lnst: 4.95 H Rod: 4.30 

Sd Shot:54-480 Ang R: 240"15'32" Zen: 91"42'36" S Dst: 122.365 04NE31 SS114 
HI/HR :H lnst: 4.95 H Rod: 4.00 
Sd Shot54-481 Ang R: 255"55'33" Zen: 93"42'28" S Dst: 131_340 04NE31SS115SB116 
Sd Shot54-482 Ang R: 132"12'18" Zen: 91 "35'20" S Dst: 66.370 04NE31SS117SB118 
HI/HR :H lnst: 4.95 H Rod: 4_10 

Sd Shot54-483 Ang R: 120"42'53" Zen: 91"31'43" S Dst: 66.355 04NE31 SS119 
HI/HR :H lnst 4.95 H Rod: 3.90 
Sd Shot:54-484 Ang R: 11 0"17'05" Zen: 91"42'59" S Dst: 58.920 04NE31SS120SB121 
HI/HR :H lnst: 4.95 H Rod: 4.10 
Sd Shot54-485 Ang R: 126"35'53" Zen: 91"16'44" S Dst: 76.700 04NE31SS122 

Sd Shot:54-486 Ang R: 115"20'43" Zen: 91"22'49" S Dst: 78.085 04NE31 SS123SB124 
Sd Shot:54-487 Ang R: 11 0" 42'27" Zen: 91"40'28" S Dst: 70.635 04NE31SS125 
HI/HR :H lnst: 4.95 H Rod: 4 .. 35 
Sd Shot:54-488 Ang R: 115"14'22" Zen: 89"08'00" s Dst: 128.465 04NE31 SS126SB127 
HI/HR :H lnst: 4.95 H Rod: 3.90 

Sd Shot:54-489 Ang R: 11 0" 47'23" Zen: 89"26'13" S Dst: 121.450 04NE31SS128SB129 
HI/HR :H lnst: 4.95 H Rod: 4_70 



NE Cape 2004 Page 2 of2 

Site 31 White Alice. rw5 09/26/04 1 0:11 :50 ______________ .., _____ _ 

Sd Shot:54-490 Ang R: 114°17'02" Zen: 89°06'08" S Dst: 140_675 04NE31SS130 
HI/HR :H lnst: 4.87 H Rod: 3.50 
Sd Shot:54-508 Ang R: 350°07'31" Zen: 94°25'59" S Dst: 310.700 04NE31 SS136SB137 
HI/HR :H lnst: 4.87 H Rod: 4.00 
Sd Shot:54-509 Ang R: 154°16'18" Zen: 86°33'42" S Dst: 194.845 FND-SPIKE 

Sd Shot: 54-510 Ang R: 354°50'18" Zen: 94°24'10" S Dst: 187.465 staked_01 ne31ss123 



NE Cape 2004 Page 1 of 1 

site 31 white alice.cr5 09/26/04 1 o: 11:37 ___ , __ , 
., ------···· -~------, .. 

Point Northing Easting Elevation Description 
--·-

54 95,878.6000 97,366.7400 210.93 ALICE 
463 99,063.6066 97,928.1515 70.09 BMH 
464 98,372.5222 96,436.6565 67.25 GPS3201 
465 96,097.8005 97,375.5036 195.42 04NE31SS131SB134 
466 96,089.0904 97,333.6808 195.62 04NE31 SS132SB133 

467 96,094.9315 97,354.5989 195.90 04NE31SS135 
468 96,135.9125 97' 352.4541 192.74 04NE31SS138 
469 96,187.9731 97,323.2803 186.76 04NE31SS139 
470 96,031.0611 97,425.5996 198.01 04NE31SB108 
471 95,965.2026 97,338.2716 202.19 04NE31SB109 

472 95,832.5792 97,349.7874 210.74 04NE31SB106 
473 95,811.1410 97,392.3061 209.87 04NE31SB107 
474 95,803.5880 97,325.1849 214.29 04NE31SB105 
475 95,786.4209 97,305.9071 214.94 04NE31B2 
476 95,817.6174 97,268.2690 211.97 04NE3181 

477 95,823.5589 97,250.0391 208.60 04NE31 SS11 0 
478 95,861.5609 97,261.8275 206.36 04NE31SS111 
479 95,846.7307 97,269.4420 209.18 04NE31 SS112SB113 
480 95,837.2809 97,251.6201 207.93 04NE31SS114 
481 95,869.2811 97,236.0066 203.39 04NE31SS115SB116 

482 95,826.1762 97,407.4012 210.04 04NE31SS117SB118 
483 95,835.3352 97,417.0193 210.01 04NE31 SS119 
484 95,848.9028 97,417.5980 210.22 04NE31SS120SB121 
485 95,822.8902 97,419.4314 210.07 04NE31SS122 
486 95,833.4441 97,430.4164 209.90 04NE31SS123SB124 

487 95,842.5485 97,427.4469 209.72 04NE31SS125 
488 95,804.4905 97,471.6555 213.47 04NE31SS126SB127 
489 95,816.4397 97,471.0701 213.17 04NE31SS128SB129 
490 95,799.3746 97,482.9636 213.38 04NE31SS130 
508 96,188.3701 97,367.4008 188.29 04NE31SS136SB137 

509 95,691.3909 97,419.4728 223.49 FND-SPIKE 
510 96,064.8467 97,382.4951 197.41 staked_01ne31ss1 
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NE Cape 2004 

The Yrw5 09/26/04 10:54:16 
--· ----- -·---. --------------~----~~--- ------- _______________ , _________ _ 

----------------

JOB:Name: NEC1 
M Setup: North Azimuth 
Occupy:Occ: 1,208 
Backst:Occ: 1,208 
HI/HR :H lnst: 3.14 

Sd Shot:1 ,208-512 
HI/HR :H lnst: 3.14 
Sd Shot: 1 ,208-513 
HI/HR :H lnst: 3.14 
Sd Shot:1 ,208-514 

HI/HR :H lnst: 3.14 
Sd Shot1,208-515 
HI/HR :H lnst: 3.14 
Sd Shot:1 ,208-516 

Date: 09-04-2004 
Units: US Feet 
North: 99,063.6037 
BS pt: 1 
H Rod: 3.92 

Ang R: 218.41'10" 
H Rod: 11.50 
Ang R: 260.20'35" 
H Rod: 4.35 
Ang R: 268"13'19" 

H Rod: 6.00 
Ang R: 264"40'13" 
H Rod: 5.40 
Ang R: 30.21'09" 

. ---

Time: 12:18:20 
Scale: 1.000000 Curvature: On 
East: 97,928.1558 Elev: 6996 
BS azm: 65.40'44" BS crl: o·oo·oo" 

Zen: 91 "05'58" S Dst: 662_060 

Zen: 91 "47'37" S Dst: 764.270 

Zen: 92.01'23" S Dst: 809.980 

Zen: 92.06'09" S Dst: 787.085 

Zen: 90.30'56" S Dst: 1 ,693.295 

Page 1 of 1 

-------------------------·-------------

-··-------

Angle: Degrees 
FIP BM H 

26MW-3 

04NE08SW101 

04NE08SD1 03 

04NE08SD102 

04NE29SW1 031ath 



NE Cape 2004 Page 1 of 1 

the y.cr5 09/26/04 10:54:08 
·--- ·---"-------··---------., ---- ------- __ , ____ , ______________ _ 

Point Northing Easting 

512 99,227.8294 97,286.9129 
513 99,697.0660 97,501.2330 
514 99,790.5408 97,572.0461 
515 99,747.1653 97,539.0362 
516 98,885.6907 99,612.0105 

Elevation Description 
--- .. ____ _ 

56.49 26MW-3 
37.69 04NE08SW101 
40.17 04NE08SD103 
38.24 04NE08SD102 
52.52 04NE29SW1031ath 
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NE Cape 2004 

Airportrw5 09/26/04 16:07:26 

Page 1 of 1 

___________________ ., _____ ., _________ --- -------- ---- ___________ ,.,_, ______ ,.,_,, ____ _ 

··----- ------- --"·----·····----

JOB:Name: NEC1 Date: 09-04-2004 Time: 12:18:20 
M Setup: North Azimuth Units: US Feet Scale: 1.000000 Curvature: On Angle: Degrees 
Occupy:Occ: 56 North: 103,549.5400 East: 95,161.3100 Elev: 25.84 AIRSTRIP 
Backst:Occ: 56 BS pt: 55 BS azm: 52"44'39" ss crl: o·oo·oo" 
HI/HR :H lnst: 4.77 H Rod: 4.86 

Sd Shot:56-519 Ang R: o·oo'02" Zen: 90"52'06" S Dst: 423.760 ESTUARY 
HI/HR :H lnst: 4.77 H Rod: 6.00 
Sd Shot:56-520 Ang R: 347"57'05" Zen: 91.11'18" S Dst: 262.295 04NE01SS102 
HIIHR :H Jnst: 4.77 H Rod: 8.00 
Sd Shot:56-521 Ang R: 55°49'01" Zen: 93.04'49" S Dst: 351.410 04NE29SW101 

HI/HR :H lnst: 4.77 H Rod: SAO 
Sd Shot:56-522 Ang R: 46"18'40" Zen: 92"33'11" S Dst: 487_835 04NE29SD1041ath 

Sd Shot:56-523 Ang R: 44"23'50" Zen: 91.57'31" S Dst: 551 ABO 04NE01SS103 

Sd Shot:56-524 Ang R: 38"47'57" Zen: 92"34'15" S Dst: 501_690 04NE01SS1051ath 

Sd Shot:56-525 Ang R: 29.48'56" Zen: 92"07'32" s Dst 611.395 04NE29SD1 06Jath 

Sd Shot:56-526 Ang R: 28"08'12" Zen: 92.21'47'' S Dst: 545.175 04NE29SD1 071ath 

Sd Shot:56-527 Ang R: 4°34'34" Zen: 91.01'31" S Dst: 1,262.025 04NE29SD1 091ath 

Sd Shot:56-528 Ang R: 11 •57'42" Zen: 91 "01 '00" S Dst: 1,274.485 04NE29SD1 081ath 

HI/HR :H lnst: 4_77 H Rod: 4.86 
Sd Shot:56-529 Ang R: 0"00'06" Zen: 90"52'04" S Dst: 423.755 ESTUARY 

HI/HR :H lnst: 4_77 H Rod: 5.30 
Sd Shot:56-530 Ang R: 181.37'10" Zen: 89.56'57" S Dst: 491.730 04NE01SS104 

HI/HR :H lnst 4_77 H Rod: 8.00 
Sd Shot:56-531 Ang R: 341"50'00" Zen: 90"50'44" S Dst: 360.865 04NE01SS101 



NE Cape 2004 Page 1 of 1 

airport.crS 09/26/04 16:07:20 _____ "' ______ 
Point Northing Easting ·Elevation Description 
--- ----~·--·- --- ,. ______ , ___ , __ ., ____ .,. __ 

519 103,806.0411 95,498.5615 19.33 ESTUARY 
520 103,748.3654 95,332.3000 19.17 04NE01SS102 
521 103,437.8421 95,493.9603 3.73 04NE29SW1 01 
522 103,472.8371 95,642.5874 3_48 04NE29S01041ath 
523 103,481.0210 95,708.1926 6.37 04NE01SS103 

524 103,536.0416 95,662.3138 2.71 04NE01 SS 1 051ath 
525 103,628.6568 95,767.1408 2.54 04N E29S D 1 061ath 
526 103,635.8705 95,699.1372 2.74 04NE29S01071ath 
527 104,230.8525 96,223.3899 2.66 04NE29SD1 091ath 
528 104,093.9987 96,313.4249 2.63 04NE29SD1 081ath 

529 103,806.0315 95,498.5626 19_34 ESTUARY 
530 1 03 ,263_ 0389 94,761.6660 25.75 04NE01SS104 
531 103,846.6293 95,366.0860 17.29 04NE01 SS1 01 



0 I 
l()f)()' 

) _____ _} 

D 

Drawing Name: nee-field version 
Project Name: NE Cape 
Project Path: D:\Land Projects 2004\NE Cape\ 
Username: Shelley 

___ N~r _______ Nor~!Il_L ______ ]!:~_s_t=i:ng __ Elevation Full Desc 

507 
516 
521 
522 
524 
525 
52 6 
527 
528 
540 
541 
542 
543 
544 
545 
546 
547 
548 

99932.9686 
98885.6907 

103437.8421 
103472.8371 
103536.0416 
103628.6568 
103635.8705 
104230.8525 
104093.9987 
103479.7991 
103548.2548 
103635.9290 
103630.7094 
104178.2212 
104137.0227 
103438.7704 

99931.9702 
98887.6603 

96525.6150 
99612.0105 
95493.9603 
95642.5874 
95662.3138 
95767.1408 
95699.1372 
96223.3899 
96313.4249 
95630.4412 
95651.9776 
95758.8876 
95703.0885 
96258.0156 
96285.1197 
95493.5885 
96525.5581 
99612.3578 

35.28 04NE29SW102lath 
52.52 04NE29SW103lath 
3.73 04NE29SW101lath 
3.48 04NE29SD1041ath 
2.71 04NE01SS1051ath 
2.54 04NE29SD106lath 
2.74 04NE29SD107lath 
2.66 04NE29SD109lath 
2.63 04NE29SD108lath 
0. 00 04NE2 9SD1 0 4 
0. 00 04N329SD105 
0. 00 04NE29SD106 
0.00 04NE29SD107 
0. 00 04NE29SD109 
0. 00 04NE29SD108 
0. 00 04NE29SW101 
0.00 04NE29SW102 
0. 00 04NE2 9SW1 0 3 
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0 
RECYCLABLE 

"Dura Rile" - is a synlhe~c paper that is ideally 
su~ed for use in eKireme weather conditions. A 
full line of "DuraRite" notebooks and loose leaf 
sheets are available. Custom printed "Du raRile" 
books, forms and tags can be made to meet your 
specific requirements. 

"Du raCopy" and 'Rite in the Rain' all-weather 
copier papers are also available which enable ~ 
to create all-weather forms, charts and maps on 
)OUr copier or laser printer. See your dealer or 
contact the J. l. Darling Corporation for details. 

8 produc1 al 

J. L DARUNG CORPORATION 
Tacoma. WA 98424-1017 USA 

(253) 922-5000 • FAX (253) 922-5300 
www.DuraRite.com 

liD liD~ 
WATERPROOF 

FIELD 
Waterproof Notebook 

No. 651 



Name~-----------------------------

Address ____________________________ _ 

Phone ________________________________ _ 

Pr~ect ______________________________ ___ 

Claar Vinyl Protective Sllpcovars (Item No. 30) are avail able for IIIIa Sly! a of notebook . 
... prutact your notebook from - & tear. Contact your d&alar or lhi.LLOiring Corporation. 
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Field Sampling Forms



Ell I 

SAMPLE NO. 

TYPE 

b56t5i 
<:;.5. 

SHANNON & WILSON, INC. 
Geotechnical Consultants 

SAMPLE DATA 

I FROM DRIVING LENGTH .... 
~ RESISTANCE 
UJ TO NO. SAVED 0 BLOWSIS IN. 

'DY-r" a.&--f 41( 

b ~'L.L--b~) 
0~1~ 2. I- II' I '1'~ 

4-1.(. t£ 

o76t37 --~- 1/27-::11 I~ 
L; l·'' 

tlt-s-;: -7 
~s 

FiELD LOG OF BORING JO 8 NO. ?2 . /· J0YJ.I--: :3 

JoB IJAV1g'5--o3-(> --~ f.oJ_ • .JJ 
~ z;;rP,§ ~bif p~jjl fZ.( 

BORING NO. 0~3 61- ELEV. ____ _ 

DATE WEATHER &b ''p CDv . 
<,tmf~ 
,,~ 
~ CONTACTS! FIELD CLASSIFICATION 

AC.l1Qt.l 

I Y'm-#ZoG 
GROUNDWATER 

IK14 
la.o 

I &'Z? 
Q,i).,, ... 

'le 
2-

reeF 
Or 

-(. II 1\.Ji"ll(.-f' ~IVf\l ~/) ,_'Jfc>br-A-Nil~ "-
AA r-rv ~t?-- <::1 ./)('_//~ 

DEPTH FIELD LOG OF BORING REMARKS 
FROM TO 

HAMMER WT. ---- STROKE----

HAMMER LIFT---- SAMPLER----

ROD DIA. ----- NO. OF TURNS --

WATER LEVEL TIME DATE 

FOOTAGE DRILLED --""'('l~...Jfrc;,::_ _____ _ 

ATTEMPTED _3------.,---
NO. SAMPLES: p 

RECOVERED-------

TIME Q!STR/BUTION THIS HOLE 

ONHOLE /7'50 
'DRILLING} B?S 
BORING NO. 0,? 6 .k 

DONE DRILLING 

OFF HOLE ( qoo 

SHEEr-loF_1_· _ 



Ell I SHANNON & WILSON, INC. 
Geotechnical Consultants FIELD LOG OF BORING JOB NO MCA ??5-6 5 -JD-

{.0-Co 063 

LOGGED BY tstEJ (J (..;1 c KG?{NEJC.. JOB Af{? ~ $)· 4wf\.etP{ 1${., 2 00 1 
. / ~ ..;/1117(!.. 

123.. 8~ DRILL CONTRACTOR ....a~zr;ztt~t f)f0 L&{. N {t- .. BORING NO. ELEV . 

0 t5 r..-ovcre..y . . ·,· 

DRILLER ,_J?e iNll'i)(ll~ TYPE DRILL ,._.(o6fkC ~ LOCATION Scn-cni~-r S1r:r cJT- PtAMf?l1ousc 
e-ow 1 ~tn I! 12 )n:W<.. v 

SIZE & TYPE OF CASING :_n· DATE ?-Jr-w WEATHER rz{)~y::: 

SAMPLE DATA /.1r-t£ 

SAMPLE NO. :r: FROM ORIVING LENGTH -m'iitL CONTACTS/ FIELD CLASSIFICATION ,_ 
a_ r-ro RESISTANCE ~ GROUNDWATER ill UJ 

TYPE c BLOWS/6 IN. NO. SAVEO 
IPtD~~~ ~ 

o)6t5/ D J-rk'L ·J..,'' [')rt¢ ~ {I ~f f' t J../-{!;(". L Di.>S?- ~.v-.r/IJ fl!J20 .~!) rUt;:> 
'; " -J:lrlvti:- , . Z' v J: . 

ss ~~-- o .. o~ SL.- •VV r{z:_ t;,Qc.(C--
I'J.:.>L;iV,k(...- 17ve- aNi~-~-

rJ36j_SJ_ ")ff <6,.,.. 1s·2~ of;!::.,~ 
I l<''f . ~ ./(' -r;:;, •. .i., t-;r ·;: •(" 

!-/ ... I I .J.u.. ~l" ,j i .-. .{'_,, ~ .- ~ r,.. :.,. 'r L. ./ <'f L J ;,::...., 

sc;, 1._>1j (/( o.'f Pf t---· ~~ ~ J / p,...r·f -~-, -~., ((\,At:'~ ~u{ll \ 

o~s) s. "S Lf (:;)_ J 'IS r/ !6~1/o 
- I 

0Pf/ll Vi.i t·" -~ // Je..,<.r-c . '(!_ ,· c ,.. 9- <.: .....-• ~1LI tv~ f 

s .. 11-- ..-,-c.,_ Pt .. il'~ a..z...SP! K./- f?J:?'::, ss. v,o Pf ....... i'r,t.A V"L? -f) 'A f'U ,.~ A1.. SIB)) -7!3±_""7 

o:tJ{jJ5A f.RR- U?'· IS5fl 
. .::: 1/4 ,, ·~.s· -oFt<!£ ; AJ r_,.ter=.v s a.-r 

1<?-~to,/tJ ' t//Zo ?-a:-A J wr-Y { -
c:, gPt- IO·O~ 

r· r -r 

DEPTH FIELD LOG OF BORING REMARKS ~~~< O!?v-tN45;p.~:::-o-
FROM TO 

CoA--£5.{ ~- rf.." C(!;-(2.. 

Ic.l"' ~....,(0'-1-.t-..-· eJ .::;·+ s' 
(f_~.M) ~~:r ···,(;;:. 

' HAMMER WT. _zno STROKE \ .. 

HAMMER LIFT SAMPLER 

ROD D/A. NO. OF TURNS 

WATER LEVEL TIME DATE 

6 i{ 64/J t.rtor 8/(r!(?l't 
/ 

FOOTAGE DRILLED cJ 

ATTEMPTED ~ 
NO. SAMPLES: 

RECOVERED 2 
. 

IIME DISIBIEl!..!IIQt:l ItiiS t:JQLE 

ON HOLE l1_to DONE DRILLING Z&oS 
'DRILLING t0ov OFF HOLE 

' 
I (a 3:~ 

BORING NO. o36L sHEET_/_ oF-/-



Ell I SHANNON & WILSON, INC. 
Geotechnical Consultants FiELD LOG OF BORING 

~ 

LOGGED BY .. J~J.we /{-{[!DVC:!:IZ..- Joe f>ACI}~fr03-D-bc3'T,0.~ ·. ··_., .',·.~ 

t:'~~~ br4L..UtJtf 
. _, M$2;ff'c£ :;.,oo"fB/lf¥iiljtl2( 

DRILL CONTRACTOR Vf!!):JP,(>f .. BORING NO. 0.2 f3:5 . • ELEV . 

DRILLER~- },(3 ~'?J{_ TYPE DRILL (1.1o/f;lU :?t 
_ .. 

LOCATION ""/?rr IJIAfo? D3 B 1 
iol.Z . /c.... 

( ~ 
DATE ~-tf,-·03 WEATHER SIZE & TYPE OF CASING .B::U....._I!__ . 

SAMPLE DATA 

SAMPLE NO. I FROM DRIVING LENGTH 11~ CONTACTS/ FIELD CLASSIFICA~ION ,_ 
"- RESISTANCE ~ GROUNDWATER UJ TO NO. SAVED TYPE a BLOWS/6 IN. P~o 

o3fZAS'I (A'_ 
I b ,_. i'\;1.5 ...:;}'V' Fl~ D r:.r 

1/1---Z ~-- I, ,.,~ .r .:.' It ... .:) -. . .., l c. s 

ss ?Jzi1
• Cf.~ 

~ / / 

osJJ3 s·2 ~ ~l; 
l<1'3t; 

A 

1-1- L( if:! I 11--:7 'StU "1' f/~ -H7ffi:r Z. - I. ::::7' ~-,vv · 

~ ~.r"! 
.I 

(:.','7- . :z;c.e-
-?'~' ICC:. 

,"! '2,~3J5~P 0.-.·· I Jx'· ~~· <14rVDY o7'/i7!f.r.J>U:> +- /c~ 

/1-13·21 /417 /1{1 I I l:h I 

-~,;~ ·~.0 ~ 

~iVL::V '1/5' 5 ~W..- l.f/'~P ~ 
( 

' 

.. 
. 't.!L 

\ 

•' 

DEPTH FJELD LOG OFBORJNG REMARKS 
FROM TO 

fd::.7.-otJ. &1r. ct- tAJil'\/t" QfflrJ 
lluk:-dZ 03g3 ft7 tOe, Wtl£1«~ 

~~~~ml W-1~ DGtrt:.. 
HA~MER WT. ·· STROKE 

.. 
HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS --
.·.~· '-"'"''"·-· .,,, "" 

WATER LEVEL TIME DATE 

~ 

FOOTAGE DRILLED 

ATTEMPTED 

NO. SAMPLES: 
RECOVERED 

I/ME QISIBIEl!.!IIQtH!:JIS I::JQLE ·-.,,,,, 

ON HOLE i 'lo'? DONE DRILLING t'15o 

'DRILLING 
Jtf/0 

OFF HOLE ·21Jco 

BORING N~' Q 3 6 3 SHEET_j_oF_j_ 



5111 SHANNON & WILSON, INC. 
Geotechnical Consultants FIELD LOG OF BORING 

LOGGED BY /? .. cUt d 4./ /-f C JI P ·'·.? /_fl,J/.El5'11 i'efL JOB 0 /k ri-· 8'5"-0 J ~ D - o-v > "/tt!J, 6 
Sr'~ _,.._..,-A(c·c-~ I 

{)I]' C c?i/C ~'Y /)ri /t,M. t. BORING NO. {9 (p b I "lll ,_,/;~ z i- ; 
DRILL CONTRACTOR .. ELEV. , > .. 
DRILLER U/;11i11ft'l" (;-_J"c,.,,$ TYPEDRILL~.'.:..fn'""' .4irfr~·t:~. LOCATION fV /: e.. ()/'7'7~.:.r ~d~- b (o.-w--.Ad&f') 

.n. c~re./ ;:::,.,_,k 
q;(zt I o lf ' I( 

WEATHER/Vou"·tOR htih5;-..J.:. · SIZE & TYPE OF CASING fll• C.:. S"'"'-f ~ ·$ ..4-~--t 9 t>Y . DATE ' .,.... ~ .. 
SAMPLE DATA , ... ,/ .. .( t;;:'"'. .__,;·..,..,(, 

SAMPLE NO. :r: FROM DRIVING LENGTH ~ CONTACTS/ FIELD CLASSIFICATION )-

"- f--- RESISTANCE 

p~~ 
GROUNDWATER LJJ 

TYPE a TO BLOWS/6 IN. NO. SAVED 
"-) 

-M4d?t 0_ {p ,, 10~.) 0,.-.J@ ./I J 

1~/10 l?!'-OIUD-'·1 ~LL..- ~ II. t>..,...- ',A-N-•Vt...el') 

,-fW? r-'?W' f\b\)Pt:r " 1·1.,.-

oi.PRiAJ /o.0 !Vc Jfjto 
{AJ.'-i'Y 'S j l 'fV {_.£ o.-J, .... (:::;r{ZfJr-lkl_ . / ~L . ~ £:;, . ) 

4/klf? _/ -r u_v ""'" ., I{) 

-1l7 ll).·? A 

1"'-0L-/l. ,,...j ~ '¥£ 

riY~(S ~ /0 cr 10~ 
f/I,C{ ~tun/ f-M S>A:NO 

'],{~17 J 

till f-o.~::? 

DEPTH FIELD LOG OFBORING REMARKS 
FROM TO 

/tt'r' J.~~qP-u-.c~ 2 £[ .3' {, tf 
L 1e;.t.,r!'-f; ff-<;..-.'fc.d wo-.:>elyr'/Qe."f-5-

·'?"o · rcq 'C" 
0 {).{ 

('de. k> f-l.c~ s/; <=i'"--'7 cr -m 
/ 

0 ·"- ~ /J:;I J t:::/"'_r- f--S Sfrr· fl i£ f-/!-DI"-- /). IJ, dlr~c- y~~ ... 
CM-m f\J& ) , -?o~ $ Pf!Yl HAMMER VVT. "?_Od·-fl& STROKE 

~ G:ef(.. (f.;..H N o,tJrJ ID 3f-r f.JevmJo HAMMER LIFT 
I 2'" SAMPLER Is - IP .. H, 

I • I 
ROD DIA. NO. OF TURNS --

StiJ.-11.rJJl/f{: O(p f3t S I ReaM ~-L3 io7S WATER LEVEL TIME DATE 

_(!v $t1 h~u f1l!5V M o4 tJ FE!?~ s_f-5 11 1 ~ 

M"lt21o 
~L£ o/.pfyt S''L ~ to -f.:::. 1 J. I? FOOTAGE DRILLED lL._0 
~ _lr!r_ { ~5C, ~- 6-M I 717ZO ~ ATTEMPTED 3 
61-NP5o&J S-/5tl 'L . NO. SAMPLES: j_ 

_, 

RECOVERED 

8017f 4V s~ PefZ . ~I t<l:.t> 
{ A:!L/oZ--/ /63} ~ J ~Tl::X { fH(.. 1;1/SlA.l K~) IIME DISIBIS!.iiiQbl It:JIS t:JQLE 

ON HOLE L4 ?u DONE DRILLING j{_p()Q PM Sil-1 fci\{~XP1~} R~£erfvf~ 
'DRILLING ( -10:> OFF HOLE ?."-l (p 3u 

(&II (Ro1c./-?4/D /"71Yll} 
., 

/ 

O(fG( SHEET-I-oF-/--BORING NO . 

..... 

I 
'I 

~ I 



=111 SHANNON & WILSON, INC. 
... Geotechnical.& Environmental Consultants 

FIELD LOG OF BORING JOB NO. sz ~1- J(of2{-<--;; 

LOGGED BY ..Jf.J {_,/6' j/ ~~ JOB ///~ ('fi/l~ 2..664- F1-Mse-JJC.. (!:._; 

D,1SCV~Y D~Wf\k 
1- lJ1 CCI ~-o;J-o -Do3 ;.u t.p 

DRILL CONTRACTOR BORING NO. CAR ',f_ ELEV. 
I 

DRILLERJJ~ l-.JJIJIIVC..~ TYPEDRILL NrJ.f5iL£~:::r- " {A{2&cJ 6~1 D~rt1 n@ I : LOCATION 

Cot.£ 1 Pfi-.I+N f:..... /t7f2._. /QlrNZy 
~,;q /4- WEATHER fo5Jz:' C!..J)y SIZE & TYPE OF CASING DATE 

SAMPLE DATA 

SAMPLE NO. :r: FRCM DRIVING LENGTH 
-nm£ 

CONTACTS/ FIELD CLASSIFICATION ~ RESISTANCE -DAAd:-
a. ,------ ~ GROUNDWATER 

TYPE 
w TO BLOWS/SIN. 

NO. SAVED Cl 'VJD 
lo~ s JD-/D~ z~· i?Jo rvt5r:r 

LAliC>(' r!f1.::..4-c.tuf!..t9'/'... G,-1~! / ~~ ~ CiJfHf-Sf 
/\. / S,A-rvf) 

_, 
.:::.,c, &.? ( .I ND 5)1-Cifi"N O'fL 6D_b'1Ll 

I?UUL /rJ ..>~ fV{) .Y<. r."f'. Ll-TvM_ / pztl!er::rtfl 

I,~ &.?5 5~1 ~ .-? [I 

1055 :C) ·--;., j .DJV{£ fvK Lvt'..:J(1{fC.t--:o c:.n~n~/?r ~L /rJ 

:ld~ '? I (2.otJl- I ,/ ~1'1:,..,...., ~ 

IVO PS r..:(?._. MvPrf..-4--rJ UJ-1 . C-'D~) 
Jot 

o&615J. !0 0- J&, ~·'t::Jit- /tv/5 
!;: 

. ,, 
We? U L.:-.(:'81 51 L-r V t:;,/l,G:"';::>/¥./.5 

II.? ;J-, I~"//} I --5S .-.1'' ~ I Po{IL f (\/ S/-fc.5' ( roc· 4-t>v.--,rMetYl -; 

ti?6J5L ~ 
r- 'f- ' t:vr.."1" LT,G.1e.c~.t (:.. fu'fh .. / &/ {_p / 3 1'61./t.} ilo2-? C:.,A?,.O ..If-!:_. 5.LJL _d_L 

JJrf;; ,-.tf" -::1 ~ttp-1 PtJ<!.. ,-r.z-- nd')'t'Jv'"...l ?-.J ~IP') 
:)S ,'7 t 0 oACP ~ c~(l (r:._{){j;_{t./ I:)/~ ._/ .. 

:(').;67.,5' ic~,(j (p ~ J{t:jo (..,•• u ~~ .'56 s IJ....2bL ~- rn ..:>A-ND 
~~---'1, I f- ·c ~~ 

o~U1 ~ 
LJ ~- 1 S ..:h:tVb-t 1>t7'1 . . G . .d..!\-n ---ss )CQ 0? 1 r"::>. +- ~c:A-1. s-~-v=· ~ 

~ 

'1 
REMARKS 5u ~~(2....;~ roZbf!r, DEPTH FIELD LOG OF BORING 

FROM TO 
i('A--tt /u ;:;o~:- r ,.£-.,J&x t>kJeLo 

(-?; <;~u ( oi.P6:L rs:~-) 11 1"\t, t1-?ro COIA...P.Z PM! fC62t.M~-; 1~~1·€4'/l 
~,_..., A-Jrt ~Lf C-utra~ ~..,.._ ~DC,J 1fo~ 
--f'iRt>~~{M;r.J{. ~:.D-D HAMMERWT. STROKE 

M~IC ~ ~ ft il6z>t.c u:d-/-.~Lo~v HAMMER LIFT SAMPLER 

. /)(2.-,u., /tUJ"CN) M" ~ 1. SH ·to~: S~ ROD DIA. NO.OFTURNS 

--
-t-Wo 'S, S. 5~/'LE'S.-4 J/ D~ ct. v~v. U 'E /t- R. WATER LEVEL TIME DATE 

fi::.D/11\ 'X fo lo fi-, ?!{ V )_ s ~ 5tl,w,t ,j . . . 'A:;~ -

{JC>L¥!.. f!-t_ 0Ve:R..._ V 
I 

" 
f.,.;. Jilfiltfr._;j./tiJ .. f.J~ J/v~/i NkShe' --f7'3o FOOTAGE DRILLED 

llh~ !Lt-1. C:..,rw;L. Cv·t' l,f M11Ar..i<..- 14-1../ .ro --
ATTEMPTED 

I~ 

;4.6 ~. 
NO. SAMPLES: 

3 r140 RECOVERED 

n £, v0 ~ r ~1~/?t..e- ;De,_ e.> ru:,r ;¥7~ 
-(':.; (b~ tk:t:rk . TIME DISTRIBUTIQN THI§ HQL!; 

Lctlfo DONE DRILLING f ~W ' ON HOLE 
,., 

DRILLING )QDD Jot?; ~ OFF HOLE 
I 

i 
1.: 

BORING NO . t9&6Z SHEET_)_ OF / 

. 'I!Jl• 



5111 SHANNON & WILSON, INC. 
Geotechnical Consultants 

LOGGEDBY ~£..,/{ ,t'.~ · 

DRILL CONTRACTOR Di)wvet-y 

FiELD LOG OF BORING 

JOB DA Ct>r J?''-7·· o 3 l) · bo 3 /. D-&; 

D~-6~ 
1\A!- Cf.Ji/,;J' .pDf-

., BORING NO, ELEV, 
., . . -

DRILLERs,)~ WIN ltvko'L--rvPE DRILL LOCATION S rot (9 -c~~ 6,_:::-p,ctf!Jf!.ll{h. ;:::,~L.b 
w~,q:~ h 

SIZE & TYPE OF CASING L}vt C@(2_ / tJi{!_J.f-p m rne:/L- DATE ~/J..o -of WEATHER {2_S,~f/ f-rUJ CO'/. 
SAMPLE DATA 

SAMPLE NO, ::r FROM DRIVING LENGTH 1/~ft· CONTACTS! FIELD CLASSIFICATION ,_ 
a. r--ro- RESISTANCE ~ GROUNDWATER WJ 

TYPE a BLOWS/6 IN. NO. SAVED 
PfD 

d.v6?:61 ·; 12 -~{, 11-- ~ it_~ ~p /1ll o 1'. { PJf(,(Jil.s fV Y'c.A1/~V ( .,; w p, c..vt.-&-e.-J <" Lf/ 
c;, if. I , ( 

.f.~ 
v 1 - I 

S') f-D /.;L s~&-
'i<JllL~rJ "'-Jik>b -r 4-a%-r-f'rtLoi+ ?{7]2; vSJ -" 

bLR6!f3). Cj il-' 10·' If'· t'l-2'7 rv4~0; · i NIO( 41 L1'"{,1 .:? Ad 00 f tv:._ c.. J f.:.{~.a._. (r --Gj_ 
L-r. 7'.~1 7 -

'S'S (n.0 lYJ o,w I I 

loto6?dl · fO 12?, 1-0- )<h I!JDO tl\.r£t" Sf~ c; /I N ll1-eo -:>~+No ·fZ.',;.(\··u ;;.- s JrN u . 7 

57 J(l7 14- D.o Ur6nCev' ":2, ' 1 IU:-u: n.J >HI:..-:-
-I 

tow!W1 I? ll"32.; <J.ll f?oD 
1./vr.'T If-. &f2r.'1L /1, ,.(';_.. ~A--fv() ( A"1vG<IA LB:'!C) 

.--f(L , l'rrJf- ' wf:t1Z c:.. -~·-z:;iiTL.A Vi.~ 

5S ;0.? ·,? ..... 
b.-1 

G)L_, <; )-;-;;:::v-
I 

lriu6..~ J-D &?- (__Q ,. 0At-V i03v [,~ lf·~,.-'1 St , <; 11:V (Yl ~ G. Pr-rJ& ~-A-!\/0 
I I 

1-f/. \~ L I ~·C) o.Lf" ,YJ 

DEPTH 
FIELD LOG OFBORING 

REMARKS ' 
FROM TO 

rrl~ ~Lk.<; l?lo~ Uld L 'Y·'-- 0- 0 {1-- · 

~ c:;~tAf:tu117r-.lk-~o_LS« ~.rt-1 fhDI<.r' {(.;j7 

£7/ L)( /; 6. ~ (¥),, e h ~) IVD Dl;>d<-. HAMMER WT. STROKE 

1+r f-¥rtrn rn dL {): .S --tO' _ ~ H-. HAMMER LIFT SAMPLER 

lfr1AI.rf:{6.#f' INfluL£) /'vc-r£lr0/~·t:7·#2:'JA.C..J.-i. N.Jt _ ROD DIA NO. OF TURNS --

A-7 t ibm I N(!]'(__..-/-o A z-c; ~· 4-u.~'-irJ £.-y-},1_\ WATER LEVEL TIME DATE 

B1A. fJftv J11r[J/ Ct) ~G.-:S fl::fL (.;./(.o /~;x OJ.£! vi Y 
.f.0J 1~1/0 &'/to/tit 

Sw gZJpo) ~~( ~c/2 /J~ J Pllrl-! ':: 1 fLt f&3s FOOTAGE DRILLED Zf.J7 
lf~10~o~?J ~ Ne.1Pr ,.s/~~J&oZ0/7'/-7D/7&4t" ~ 6 ATTEMPTED 

NO. SAMPLES: 5 
·• 

RECOVERED 

6 4rv£ov ~ 10 3 rZ.o? b vr?J33t PiS 
,220 o06332 Prs D4N~60~@:,joc.f-. 

IIM~" Cl!SIBif.lUIIQbJ It:JIS IJQlE u,'ii/Si1lJ ~~ ~ 

lut7o DONE DRILLING /S2S 
) 

ON HOLE 

'DRILLING II Oo OFF HOLE 
,s::;; 

BORING 'NO. tJ(o e 3sHEET-J-oFj_ 
<(,~ 1 lwr 



=111 SHANNON & WILSON, INC. 
... Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB NO. jJ_-/-/{Q'lJ2(-3 

LOGGED BY 1t! L- I ~ J~--c::: AJ0'2-- JOB bA~ Y?-.o3 -b-- oa.3 r: 0. (.(' ... 
fvt? ~;Lou<(. 

I 

DRILL CONTRACTOR f.: t S CD vi:!<. y D ~ u....,l /IJ f.:- BORING NO. D (v B 1 ELEV. 

I DRILLER~ 1 ~lci-rPE DRILL LOCATION 5t~& -CAf(cqo 6er:.e-;l D/4t!Lt( nezP 
CJ/Mrv.- ffAV( ? 

SIZE & TYPE OF CASING 8::./ (!__ Htrrn ~@2-- t. frv\(;;vf'l.- ~~zo- o4 1 "y f11rcri_ DAlE WEATHER 0 -- ~-

SAMPLE DATA 

SAMPLE NO. ;:: FRCM DRIVING LENGTH 
-{ltv((; 

CONTACTS/ FJELD CLASSIFICATION RESISTANCE 
-e!';tt\_ 

ll. r---- ~ GROUNDWATER 
TYPE 

w TO BLOWS/61N. NO. SAVED (wo.:;o) ~TS~-p Cl 
PID D 

f'-inG4S i 3.'7 q·· tle0C-:. 
'"=? • (VI c ( .::,~ 5{0~1 "Sf ct""" . 1iL- or~ 1 St.D.-1 C:.-;..1 ~ ) C: 

2-lt _.. t2 -~·· ~cc...t.-.1rJ r~ 

5 
, 

~' r. ...t2..,o,. 1k. SJt:r'·L ~a 
__ SS lY { .. 2- ~~c:,· ("J(C_ 'x:..e\.J ~ lZ - 4-t ~ i I 

~IA5J.. 0 ~ ... )l..o·· ~\' 1"1~ ..... '?-' to " ()\ u t <.r rL.tZ...--.. .. .JN t s' u: v Ste:..--12:.Av6l..t....¥ ( ~- P>lV< ~ 
s r.::... .r. ' -~- * 1--1 \(! ~uv -;, t-c LA.&l+ ~ ~ [7 

(;:'2 Z-1 i) .. (JJ _S_ P.JfC:...'JKe N (r:..,){..t;;.. Srt,..c((. •-~ -~ 
~L-J.q.-tJk . )~S ~ ·~f(.C<f$/).. .. ('c;.., Lo...CI:>?) ----

ow~ /o -l-Jo _... c; '( /74? ~('10trJl::: wc:r Lr ~te.:::v-JI'J 'S( <. ,;-:-V. Gd:!A V>G"1..L.\I(-~ -e..J 
s A-rvr:) u::--·m ) ~~.t,')_f><-NL-v.~ L 

IL_S 1 I 0.0 

-

~~-

DEPTH 
FIELD LOG OF BORING REMARKS 

FROM TO 
JoG- ) f'll 0 .1-tc_l S ~ .f5T7_ ru(c:: B r-rfl.,u ___g 

-~.t?«oe& ]f't\c.SS s,ur 1 rv A-1,1 C:::-e(L 

!h6f3u.s tE. o. '? r:=r-, 

~ At-1 C.-¥Jl-.-rn ::?, '7 0 Pr-JN~lh .. S Pol!.. HAMMERWT. STROKE 

/ )·726 _HA-ru MDtL Co5 .±n_ " <f' ff'" 
r 

HAMMER LIFT SAMPLER 

t)([A~ WID ROD DIA. NO. OF TURNS 

--
WATER LEVEL TIME DATE 

?Jlli3ft?/TJe.Oto S~ {012_ C..~)f?n:~(Ai:JoJ!S•J 1 0-S i!oo 1(-ZO-t:.<'f-
?;Zfpoj_fi?c/~_fftt...Lo21 16s) PM'S;tk (le-&;(scJ " 
So <tz) W.,. M FJJ7'rCS (suJ (;&A') ,71./7o, 7ottJ. 

FOOTAGE DRILLED il~S 

AITEMPTED 3 
./U>>h o&f31St Ac, ofNC N.P 5G loS 

NO. SAMPLES: 

RECOVERED 3 
~746 DW 1!:?1: ~ 3 ~ &fNC6(p Sf3 IO(p 

TIME DISTRIBUTIQN THIS HQLE 

ON HOLE /Ci?uo DONE DRILLING /75 5 
~ DRILLING Ha1-2 OFF HOLE I Cj ~ i) 

l BO~G NO. 
o(R.B<I- SHEET__LOF I 

26/ vze_ 



Ell I SHANNON & WILSON, INC. 
Geotechnical Consultants FIELD LOG OF BORING JOB NO. ?;>Z -( -/&~2_/-3 

~OGGED BY -::..:.1.'-f.C-.:£.~ ~ JOB ~tlCA l?? · -o3 -D ·-oo3 L. 0- (j;; 

D6CDv£y Wtt-&N& 
rve_· c:-l"f'rz . ..2Dctf 

DRILL CONTRACTOR .. BORING NO. O(t; (1;1~ ELEV . 
. ,. 

DRILLER-Jc£:,. ~~YPE DRILL LOCATION "') ~~ {.P · CA<Zt;..:u ~~.. w!Zu M .'!iw 
' . (;.![Af ;rv -

<if /Uro4 / "Y SIZE &iYPE OF CASING j,._.,JZ__~/L(efl- ~r4tt~ DATE WEATHER (J7).:::_ 

SAMPLE DATA 

SAMPLE NO. I FROM DRIVING 
1/ll.£ 

FIELD CLASSIFICATION 1- LENGTH 01'l1tt- CONTACTS/ 
0... RESISTANCE ~ GROUNDWATER 

TYPE 
UJ TO NO. SAVED a BLOWS/6 IN. f,o 

iNon-B 2 4/q -1 1-l-t' /IDD 
. c'(R\ ') u: '"'Gn-1- ./1 '-'f"'\...1 L .l/~ 1-Lt'.<"C.: -;-il-C:l£k. 

"" ·" c,r J. 

0~ 4 .. 7 O_.(J Lio" 32_t t-Tt/ t~ / {). c.1SC 
I 

~2 5-~?-{p I 7 tf /!1'7 
1-·C •b ro,__,,, 1'2>. ,.•e:.c.{t·:.::t.- l;,v,,_~;-r q L<~ vc.il.c. <:coo<..c/c-. 

C'---7 ·:> 5Iu-- ~e:· s r: f--1/.~. cc: e._;;-·.,_~( 
~ , 

.ss {(;_ 7 o.1 ~ 

0 1..<.3~~;2...-D ··II~ Olo 9b ::> .t-ft: <- IlL-'-? 

·:&;fh5~ LO 1/*if ') '2' (('io q ,. L~-.,- LA-. g (L::Jv-.rs\.1 <: I (..r-t- G-rc::A-\foZL. (C) 
-~ ( ct 

"5"5 1.(.0 !),J ,... 
-':? '~j<..e-!'1_ 1'-'DLI-t~ 

-
.,~~ 

'''!' 

DEPTH FIE ~LOG OF BORING REMARKS 
FROM TO 

6 
, 

1;/ln ~ rfA-!LI /1.1 erU1. r; 
_,! 

'J ll,f? IAJA&t{l..-
/, 

/ 

·10 S'c<s fo(L ~_}~-x(/tK.;o;/wfZ&oJ 'f...~)htJ. HAMMER WT. STROKE 

Ai'--!o'l.!Jo"3) JlAH- S!M ~Jc&! ~z_). o,o£>M.-.1li.f HAMMER LIFT SAMPLER 

'(~~\J' ~ o2oh'f7o/70'1r) ROO DIA. NO. OF TURNS --

1~ io(.(;858Zff5 D4NCD<.pSB /OJ. ltfvOWu~: Ill? WATER LEVEL TIME DATE 

IIZo \6(.b6~S2 D Its o4rvt o~-~ Zo7. --~ 
tl~ {)(p (};'J s? M 6fNE.-6V~ j(J'g 

FOOTAGE DRILLED //-7 
1' 0 Nt!A ( Qk t..P6) AJ£._ ~~~ A-NM..V~8 : 

ATTEMPTED 3 
/120 _Q~{Y7S2(?.. M o4tv60(c;$S307 (&4- NO. SAMPLES: 3 RECOVERED 

U.--~~ op D 1N{(j{_p ~io7) 
IIME QISIBIEll.!IIQt::J Il:liS l:lQlE 

iOW i/317 ON HOLE DONE DRILLING I 

'DRILLING [o !ltj OFF HOLE LZ C,l) 

BO !N NO. Q(e_fb0 sHEEL./-oF--/.-
<tJu t1 



Ell I SHANNON & WILSON, INC. 
Geotechnical Consultants FiELD LOG OF BORING JOB NO. :?2-1- t&-':ff!/-3 

LOGGEDBY ..,._1uvi& k~~~~/t2_.~61!1)(/ JOB bAC£1- ,f_2-r'l ~ -{)--66 3 ·-r:o. Cv 

V I<)U:J..,t.zf(_y .""Dfl:t t..U~ 
/.£C.:'-~? 2-oof 

DRILL CONTRACTOR .. BORING NO. 00 1$& ELEV . 
... 
--

DRILLER~-\oi id.IN/N~ TYPE DRILL LOCATION :5rre:~ - tft(2&o f7..-~-c#' 7)(2.tA rt-1 (:-re fb 
CoW 1 fCA Nit-

g_~ Zi -oif ~of: SIZE & TYPE OF CASING fr:lf__ ff1:l. fl.1 M efL,, A-<A-~ ul DATE WEATHER (!.Uun"L' 

SAMPLE DATA 

SAMPLE NO. :r: FROM DRIVING LENGTH 1~ CONTACTS/ FIELD CLASSIFICATION ,__ 
a.. f--- RESISTANCE ~ GROUNDWATER w TO NO. SAVED TYPE a BLOWS/6 IN. J'•D 

lhl...J.i .-.<: ' 1 slr(1 ri tuo ' 
:~ ( ~ 1/..f'\1 J 

0.? ( /1 
I 

k:L .. t1J~,:.: . 5 ·g(q') '1. ', 12f? "'Sd 5 :(- v ~ ~"T7>rl1.9 ..--1 ·-· f "'SJ .h. "r.;::u::-1 

lo.~..~ 
..... / 

~ ,, 
/\A. ......_ A ~ """ ...... __..,_ vVt-£'.~i:-C:·ZD·v~ ~- rnwc. 1/~r-Ie- -.Z. g- c.t:;? ~ 

hf:ll.i s= ~z .......... 
~~·· 1~1'7 ~ '' nfl..Gr- <.JA~ i/~7 ~ .~ 

~\ ~:/1-~ . D.·nv:a 1 .. _5_ '~8.f2 
-1" -r\lo\~5nW ~wt--~--e:n:aJ <: t. (--VJ~h--r J.J.L 

~ (),Lfh l'f "::> I l..r- I I 

f')o-( s IO . i)7o ~ ::>...:tZ-c. ,...~lirct. 

?,~ I -.-;; /Lr t'k.Cl JC..r 1'-./Jf. 7,.:.:J (.A ~CJJ.NN Oe/1-rtJ-

r-Atn-f'~ tv u!a ·(-(, r .!fe 
7 ~I t1 ~- <.Tj'C:i7 -~ ·z:, t,e--v r-,c·•c;.-. 

~"" D C.(,S z,. IL,.0 4,'?--- \1..- ib0u M ..... -.;L.- 'Ynr::t:: ~..J tbG.--u ~ S:r..., (j£.-I':Hv~t:. 
£::.1 • {:;;£~.-, l .JJ t7r-'J # ~ ;'t ';.( 

.Y... I o,z,,. ... ,;-/0..1<.~ c-T ..... I ~n,; · 6-1/ .~ -. SPrtJO 
I 

cXotv53 /D 1,&,(; I 1.-' 1{46v ! fU...??r' <... , , ~ c.,J ,TIA. ??S 1 o.,;;-- ~ • ..c; ·;.:;~u:: ~ J 
O\o1S\ . ~ >=-r-::- Gf~-h.'Z..c~V..J i\..-1 t.~(....(::.~ ~ ( . C:Vl..Pr11. ( I-

1L6 ().1-Qov ~ s t/517 
V;?'f<./ ~-/.0~? 

I I 

DEPTH FIELD LOG OFBORING REMARKS 
FROM TO 

0 1 · k1 (2. l-hw1 AliA erv 
A G?fj /X'IACAfl ~ iJD f!Lzvii!R._Cf , t1tOv'fZJ_f( DvefL 

I 
HAMMER WT. STROKE 

~-A£ D&5i..£S4 ffCNn. "'0.fl Pr('C>ei..,brJwr- HAMMER LIFT SAMPLER 

z_...,.._ 3. 0 ~1 s;1A6H tf'f'00 ru MN6& <:t./3/oCf ROD DIA. NO. OF TURNS --, 
_kLl ?JJIS. WATER LEVEL TIME DATE 

~flu. h~oo ~rz aerVLJ ~--7-t-o liFn ~ 

I S'IA.hfll-r-r ,:::;o ltl o4r.J~ 513 1/o 2rr f3 So 
~ 70 sees· f1J1C-. ~Jtkex f /+1:../D/; FOOTAGE DRIL.LED "'~ $Wet~) f:IC.ofP2v{MoU;o3) fM ~M 

ATIEMPTED lo 
PC15~ (SvJ ~o~i) R.ft:AN~(iAtJ (,()~ NO. SAMPLES: 5 
{f(D l1r.>4-l 

I 
RECOVERED 

J 

IIME C!ISI616!.!IIQ~ I!:IIS t:JQLE 

oN HOLE ; Zo :2 DONE DRILLING tlio 
'DRILLING I Z:Zo OFF HOLE l~tS 

BORING NO. {)&; 15 (p sHEEr_l_oF_j__ 
<if/tt 0 . 



=111 SHANNON & WILSON, INC. 
_, Geotechnical & Environmental Consultanls 1 FIELD LOG OF BORING 

LOGGED BY .JtA L1~t4~M~ JOB O.{Uo£3 f'6- o 3- D ~tJ6 ~ --[:o .. v 

DRILL CONTRACTOR b&S ~tdLJ .. t 'Q1Lf U.--l 1\JI: BORING NO. Lo 6( ELEV. 

' 
DRILLER ~V'lti\A~~ TYPE DRILL LOCATION £z.1?3 b-- 6«£; 15{) {J;eiJ' J'LfJ 

~~~- L'f -t5f2t.E26 
SIZE & TYPE OF CASING k::t~ DATE <(: -7 3 -C:>i/: WEATHER (t70"'{/StY...6JLVJ /f/Az 

' 
SAMPLE DATA 

SAMPLE NO. :r: FROM DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION .... RESISTANCE a.. ,....__ ACTION GROUNDWATER 
TYPE 

w TO BLOWS/61N. NO. SAVED 0 

lto{3/}/ 0 rz "' 144Lj 
~ I S'f'" C:.L-- S L ~ .c-./J' ~ I~ Ll/1 r;::--<_) C:::~ 

&'-1 r8' ·~({c;..,'N -~r ot'U~ f(Z.o,~~V'-1'1'\.EP r~c::: -~ 

/. t; o.4 (A~ \ 
bt-t"_ ( l"l\_6~ - t,.., I (__ ; ) 0 0 c;({. 

J 
lia61SZ. s 14~ j#} l'N 1.., r c.; ,__,_ c:, ,0-r1 (r.l r.-PnJ ~~ p - -s FH:::f! • ..LI' ~ 

7~tz-P ~-DP-6. , _,rnA (d;.{Lo~:,) \ ./ 

b~S tJ~ 7.-- . (.ly,'Z.I'IvvN '-
b0-01L ...n~ ..... .~..· - () · ..._ -:1'~ /O[t;:;.vtJ 

l/u6/'D.? to L~~21/)..:1 fie" 10~0 
"""""' (>\ Q:r-?~ ~Jr-./ .--tDr t7f • ~C;,v..J rJ 

C. L l'f'l-t ./ • "'- r ~~ .lJ { tC, rc._ i-cN·l::--J (ANrJ(C--C) ~ 

£C0 
( (' ~y"f-. f?, I ~ I &2 c flrT\ 7 -----·-~~- ' I / 

Jo6rs± 10 ~~'3< 
-~il ~ 

tv\.IH')f j'~f(S(.i...~NV·N <!..lL.;N: C:-{Lf":V~L'f_l. ~ ) 

lSJS Mfr:i: ~ '1">CvJ I ~ c_ '\ I --
Jl..t!/S [l_c,0 

~&t,.,"l'w--r-f v...,:g..-~lllf'. .\i_f.r...A::\~IQ,::- 6('- S~f;::: 
[?{M i.e:. 4-t--. f f< ... u .._!(A-~ 

I 

L._ 
·-~ ·,, ,, 

DEPTH FIELD LOG OF BORING 
REMARKS .<;:: ·~. ··~. 

FROM TO ; ~'· 
s vt 6-tY. ,.,..... 7-U $~ PoiZ. ~ I f?m;;x 

~, ... 

(M:.. Jo 1 ) S~v ~ZhCJ) , AtvO DtiC~ ) I(JZ-d . 
(Ak.. Jo2 /o3J 

" ··•A .. 'Jf ··~I . , - HAMMERWT. STROKE -
/D {3( SZ 1+.5 o'tNEio~f31o1 HAMMER LIFT SAMPLER 

IDOls '3 1'0 o4N~JO SB l o51<fV() 
.f ROD DIA. NO. OF TURNS 

--r 

to 61 S1 1'0 O'/N8JoS610 ~- WATER LEVEL TIME DATE 

1 SA:~tfL(f:' D1 fv~/u~ /o 4 M,.J;D. 

AfvAf_;l..J 7£0 Anr- PltJ-1 5;/!Vl AND " 

1oC- I SG:S 5oP. FOOTAGE DRILLED t.&. ~ 

NO. SAMPLES: ATTEMPTED 4 
' RECOVERED 4 

TIME DI~IRIB!.lTION THIS HOLE; 

ON HOLE £4=':$ 6. DONE DRILLING /"7 56> 
' Lt/fo [~oo l DRILLING OFF HOLE 

i -~~1-

B~jt~~o. 
/0 6t SHEET_[__ OF i 

.~ 

I ? Z-3 a4-
::•.-: 



=111 SHANNON & WILSON, INC. 
.. Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB NO. 

LOGGED BY CL k~\I~Prv JOB QM.(), 'i!..'?.--t2 ?~0- ()o 3 L: O)J,~ 
M.-~t J<:o1 

DRILL CONTRACTOR D iSc'..e.tdL! 'Q fGt L-f-1 rJ ¢;- BORING NO. fD f?z._. ELEV. 
I 

DRILLER s: I 0;:: tv I rJ!tv'~5tL--- TYPE DRILL LOCATION S 1a ;_0 - &,~.!?-tED G«lli,fl-f s 

SIZE & TYPE OF CASING ~t~tz._. DATE ~ll3b_tf WEATHER {h~~~t~ 
SAMPLE DATA ) 

SAMPLE NO. I FROM DRIVING LENGTH 
"(tM~ 

CONTACTS/ FIELD CLASSIFICATION f- RESISTANCE 
~ 

a. - BLOWS/61N. ~ GROUNDWATER 
TYPE 

w TO NO. SAVED ~ll/ 0 

l!vrbt$( j) {p" JX-
-p ~ 0 _L. Cd~~-<,.5 I (' ·tf 

~ -~ rrt -~~~~f..-J_ ~ "-
p.S- f"?/ ~ ·' () ·1 ~ S ( I.::FY {_ t<-.1~~- fh.o I Yf ) -c>R I 

'1--- C.Sill- ,u.J ?A:nArf~L<1 /)~e.-

.A~~tfl 4 d /31'? i~ L< .IZ.//.~.,,4~ r1-o uc..!'> 
j0-(0"1 

~ 
-7L-ONt rf. t . t\'1 •• :)\s,.r.: ,... S t I.A-.., ~:::z_s~ WfCj~~~~"'? 

S5 0 -tj·l !C'1A ('.101 
-......... ~ t.--fLHA-N'>(_'- 1 IZ ... t.,-{l., I 

-..J 1 . "SI rv~ Y-~ 

1Jo6~5/ , ·' ~.-vW ~v~I.L-V JcJ _6~ti.:JTc:;J-_, (,~) 
[(,/(,)4 lo ~ ~ / c;-na ~~-~'-

&;40 Jn" "/ (/., -{){Lfk_{K_-.) C2')', 'J f. '7 i-t) {J r h. m. D( Sst--1'L. 

Dfl1sv (£'2.:> ... if, j; l-34-o lrJtf~ 
0" {?(V:>nri.l ..&61~r ~.£ri!tf?r___vUf.,-</ ru <nt:Y Srt!f . 

JO dfl--pfl_.(;-. • { T " . 

f1. ~~~1 "n 0 o.·1 ~ '' f~t.N JU:-f'l _f'-'OU.k'_ {t l{l . vt( t:r-Grr~ ..J.Lfl!lll .J:!.~Kf?b (ktUL- ·rzp..., ..... ,s 1 L:l 

.·f~£,zs 5 n ti.~"\ /oc, 13t;6 . ,.,..,or Pf"'. ~-.1!'!_ ~lj_{(,.--~ \ <::::;'I L.:{ 
f....-bc>'5.C:: /{4-tNrJ·v I 

11.0 -- o.t . _j_ 
.) 

IJD6t!t/- 10 ~,~?~ 11-(( J!Jo 
LN\f.--t' f}~.J")~ f?~~~'-'...!'-" ~t::rV C"i"<~lA.-V 
('(r~) _c;.,f!-t'..i":) _I ( ~-C-J I I 

/lo·0 1-~ 0-?:? 
.... 

~-?" l!vt.IL.r 

DEPTH FIELD LOG OF BORING REMARKS 
' 

_{~LU\LQ ~~ 1/ Yr HJ--( f\.4 AtJ !x::. 
FROM TO 

I of:Jt-.f l .-c;,, ~ r:C..,<.)'-.._. t:::tZ. .. ·~I\ru? ~t....q-..,·_P-oac-- ""'o..'S w~ Pu..sfto? tAf 1rJ r:;foorv. 
-r 

k:. f;L0- ~ll - f< D =-rf> 1?0.. @fb{L_ ,Jk-
I( > (k;::~ I ~t-~ ( ~£111._ L~ ~ ) HAMMERWT. STROKE 

HAMMER LIFT SAMPLER 

X'-1.61'-f 1-r·-+.~ $'(~ H:J,L 4i<...u)~(]lr:k,oll 
ROD DIA. NO. OF TURNS 

--
~ 

I 

I'Sw~Z((1o) MvD M-.~ll<t:o/ pj, tozL;o 3) ~ WATER LEVEL TIME DATE 

1 JoS2Si M o1 tJc-1o s t3Jo f 
( 

/0 ~ 2. s 2- A-8 01N~ /o S'~ kYL ~ I>.:.' 

La 62-S '51 ,)1/JE: 10 St$ to~ kS FOOTAGE DRILLED LCL,b 
~-14 Pt.£ cYlrJC ;o s6 A\3 ~c. 

• 
At'IA:LV~ ATTEMPTED (p 

f1;JfL f'AH S;tY ~? -r~~/'SG.-3 SoPJ' 
NO. SAMPLES: 

RECOVERED q_ 
TIME DISTRIBUTION THIS 'HOLE 

174? DONE DRILLING /4/0 ON HOLE 

OFF HOLE J'f..:Z.f2 
~ 

DRILLING Ll-017 

I s~ft-J;l_oGL SHEET_j_OF I 

-' ..,. 



=111 SHANNON & WILSON, INC. 
~ Geotechnical & Environmental Consullanls 

JOB NO. 72 -(-I(; IN. 1-J FIELD LOG OF BORING 

j-/<>.'"'C "'"'- ,."(1:

DRILLER VV:;,u:,,..,,y 1-..f_;~to-·TYPEDRILL C'••'~y/{'1;-o.i~l'-
k 1/'~· r-.. ~ J ._;/ c •. <:., ,c:",-,::,..., ,r 

SIZE & TYPE OF CASING ..;. '' ·~i-<,-r.o.~t' ,.,,;(' 

SAMPLE DATA 
'(1'..-..C: 

SAMPLE NO. ~ FRCM DRIVING 
Pr-------1 a. r-- RESISTANCE 1----~ 

TYPE ~ TO BLOWS/6 IN. 

CONTACTS/ 
·~ w lt:r 

j 

' l 

" 
~ 
' 

i 

!fr:c,AA·~ 

l~(b\ !>__ 6/f/ II 
C.,\ (;.:? 

I ];-z(J 
'··· ~-;_,t::•K' 
!;;O~~P? 

,?:·4Q 
IWtt~~ 

I 77+0·--P 

/S', 'fj1 --[.!( z~t& ... 
DEPTH 

FIELD LOG OF BORING 
FROM TO 

0 

Lf 
;?II 

t5- ( ;/ j}(C. .. f'l-r"~7 ~ .... c~ ?t$11- ;-.,., 9_!<J..C/ f-cot~fk.r 

- ifc:J /." t-r:",~lbcc. - Sf-/.-·~ ... d,'-.:s-1 ~ef'e·.f' 

2l 
I 

z--. ) 

2-!F 

~ 

Lfi/i 

JOB fi)CC·'r,.c t" 

BORING NO. /,? l? I ELEV. ____ _ 

LOCATION f1 orJ.t o('C"•~ec /rg.:~.t G:, .. -,r", (~·~, 11 n:r h:
p ..,..,r,,_,._. '1'-tC ,..-~·" 

DATE <g(z.r;;(O'-f WEATHER Cff!,Cl/', Coo/ b"i:c~ 

-fC...--o .;..., 6: !io ;;-F 

FIELD CLASSIFICATION 

REMARKS 

C. c •'1 l?t-t'~'i?i?/ I"'{~L/'lb I '/~ r:-:o 

L-lce?/l.t't' ltyA ~rc.r ;,•udcn'.::-/- k•64 
HAMMER WT. .j!(;r(J ./ (;. STROKE (/' fr•,r.,..c;./ 

'd/_.. c_' "'I$T 
HAMMER LIFT SAMPLER c o~ t iz-""'K</~1 
ROD DIA. 

WATER LEVEL 

NO. OF TURNS G h, f"S 
c;-dt/e4'?!;1~-5-

TIME 

FOOTAGE DRILLED-----------

NO. SAMPLES: ATIEMPTED -------

RECOVERED ---------
TIME DISTRIBUTION THIS HOLE 

12 .·.f4' ..... 
ON HOLE--='-..:;.'·=.# __ 

DRILLING -----

BORING NO. J }/] / 

Y/1-f//of 

I ~7d 
DONE DRILLING..:.-..!'...:.....:.... '--I 

OFF HOLE -----

SHEET__l_ OF,-+--/--1 



I 

\ 

Ell I SHANNON & WILSON, INC. 
Geotechnical Consultants FiELD LOG OF BORING JOB No.JZ-1-tf.,'rJl!-Y 

LOGGED BY !?.. c:c er dy' ITrr.r~.:;,. JOB rvrc·.:y,e-. /),1-c~ C/5-0.? ·-1;)·-voJ ·- ~· 6 

DRILL CONTRACTOR Or"->c••vo;"fl. Dn1f,~.t. .. BORING NO. 
I J 13/ ELEV . 

. ,. 

DRILLER TYPE DRILL LOCATION i 313 I, ·/'1 .. /.t-r c ..c ci/-" t-,-~11.;' c.,. ""t:.' loc:. 
L 

(/(l?{_t'lq 
c. ~~"'" ?"/ c: c:JC) { 

SIZE & TYPE OF CASING DATE WEATHER E' .:./; .... ~ 1-cJ /cl· ~{J~ 

SAMPLE DATA 

SAMPLE NO. :I: FROM DRIVING LENGTH DRILL 
1JYVII? 

FIELD CLASSIFICATION .... eo1llTAC'TSi 

~ r- RESISTANCE ACTION GROUPVBiiATER 
TYPEV IV TO BLOWS/6 IN. NO. SAVED f1D 

~% IJB i 'fzr}t~ af if"',., l~,f..J/> -· IV"' .-·1!!-Cc>C/r:' ~ ,_ Go .:lc·•=...-.- -· ~ ....-.::_. 

J[,F ~ ~ 
.... .. 

:-tO /3()1 6" :+c.v•;' 17: to !"J I, ·v~ or.::. c- .Y/r~e -'1 "' ,...,~ .'"""' 77,~ u ... c~<.. ~I /-6-

tl(/z.4- l .:1- c "' f. ~l'r~~· t:. ! ...-: ; 

" , v 
'ft.r 5J5f- {),Z,.y.-r 

~ 77"_7 i"1 t- -c. c... 
J/y. e,C4 a~ + J4kl~i /-e:;r 

£7'", .I 17 /'"\.'- ... ."> ./ 
~ .. '7 T 

7~ye-.-

A-) 
~,JV 

(\ 17\-
II [V v 
\ II II Vf 
\ jL V"" I 

St~ 
I 

DEPTH FIELD LOG OFBORING REMARKS 
FROM TO 

HAMMER WT. STROKE 

HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS ---

WATER LEVEL TIME DATE 

~ 

FOOTAGE DRIL.LED 

AITEMPTED 

NO. SAMPLES: ' ,.-

RECOVERED 

TIME DiSTRIBUTION THIS HOLE 

'• 
ON HOLE DONE DRILLING 

'DRILLING OFF HOLE 

BORING NO. 
i]OI SHEETZoFL 



=111 SHANNON & WILSON, INC. 
_, Geotechnical & Environmental Consultants J j FIELD LOG OF BORING 

I 

JOBNO. S2-1-/l~ ~1-) 

LOGGED BY'!?,....., /-l~vM- JOB fVE c·,~ ~tk:A f/"'i- o~- D--oo; r .. o-6 
: ; i 7 M \.v' I 

DRILL CONTRACTOR D.·.~ e;,c:f ·JC'--£: D,-, I I,_,> BORIN~ NO. Ol[Nt'') '}f ''·'2:~./<ELEV. 
I 

\,A/; -'>i ">"·' fJ S,.c1 "" > 

DRILLER )., [oir F.-~,L TYPE DRILL JJ; rhiJii#V't, LOCATION V~Ac F !JE c:.:.~.,..- S V' ;),--c.( c.'""" 1 77 
I 7 .c ... J!ii~,J(" 

' ' ) 
I 

?IJ'),i c C.~"' ;I ( fo·. Jy. 
SIZE & TYPE OF CASING '-1 - s;-1 ... ~ I DATE ~l)f_/o'1 WEATHER 

SAMPLE DATA 1-/VJv iv 1 

SAMPLE NO. FRCM DRIVING 
'1;-""'" 

FIELD CLASSIFICATION t LENGTH DRILL CONTACTS/ 
f-- RESISTANCE ACTION GROUNDWATER 

TYPE 
UJ TO BLOWS/61N. NO. SAVED Cl 

l-{ ...... J ~f·-<-< 

> I 
,_, 

I G lrj,. n;;-~ f?.,.(,.<: t.. l:>r.;.i-'"""' ....... .,.- J ...-.--:v<'7T, ~A A./I.) 

1(1(5 
J 

·7-. s...- 6"/ 'D,o I )( 5'"' 'l. '"' <./ C)7- ;"/,. j)J[ I~ 1/ ~? U.AP /, ,V,4_f>_ 
I 

> ') (D I ~rr _.) ft.('oC.. /;.,-'.:;.' C.tH, t;A."'J,, /.-.P.!JtJT-L , L ,,.,.j 

r-/g-/} {) 7 / / ' ~ / ic'! 
11.5/ Lf'" I" .J<r .. ~ I .,. <1 , 7 /'7- 01-t 

0."), 

'7 -~ I b ... 
f519/~ 

l () r( J,_ (Lj') 7- 12:'/Dvv,_, s~~--_7,, f,..,1?AtJFL- l'"'" I-

l?-,c;"' (o --- 0,3 I ~ +.J "'}. --<>4 -;::::<; --c,- ,.> 7 

~tf ')o~' /K'' j i -t:5o ·h.-... - ... ..;, ~7, /:-:I? 'A ,;r;: 7 ~~:. 

1'-f/<1/r) 
u ;...r 7 

)..I' t;/ C,. rl' tJtr; 
/or l/ <> ). ,_,,. r'J f-i -.v-G ~,;1:]. 

-

' 

1 

DEPTH FIELD LOG OF BORING REMARKS 
1 FROM TO 

() " LGil>'>- }:lC..c~-'c( l'c> c_ (c., I (; j( 

l )_,~ lor..; A I L''-"e.f /c ·f E ... c.v- J), . II " ( f, ,),/\ 

).~ ~· ~~ I A.vJc".r ;VI~'/',c_/ 3 oo i/c, I' ~, c:.- HAMMER WT. STROKE 
I ' {;-.-. v.,-/ Sc. -1- -~-r_.J I .. ,,..-' 10 )0 Se.·, J./ HAMMER LIFT SAMPLER I ts''k) .,it>~)' ,. ,. 

r 

/0 
·,...;_ ,, 1-): . .f C:o,-...<" f L,·...,( J.~ ,J )-.:>.J<" ROD DIA '). ,_ NO. OF TURNS 

c;;pOO '"" ---
co~~~ Lk /;o-:,,-..., ~ 

I 

WATER LEVEL TIME DATE 

' I 
1 

' 

FOOTAGE DRILLED 

NO. SAMPLES: ATIEMPTED 

RECOVERED 

TIME DIST8,1BUTIQN THIS HOL!; 

ON HOLE 
1s~2.o 

DONE DRILLING 
is- ·oo 

" ·J""§i-Ds ij DRILLING OFF HOLE 

" 

l BORING NO. /il(v J SHEET.-' OF 1 



=~~~-SHANNON & WILSON, INC. 
_. Geotechnical Consultants FiELD LOG OF BORING 

LOGGED BY "-.1 l<mvtJZ- JOB QA~e P?-D3/t>- D63 1-D~" 

DRILL CONTRACTOR b/SC'1)yd-[ k'1fltl..-l"J(\;{/ .. BORING NO. L'i.. fL( tAJ'' I ELEV . 

.- $trC/ g j€-~ror-- et""-~. Po~~u,) 
DRILLER.Jc£ MMtvi~ TYPE DRILL (vtc0H£ LOCATION MAJ £~o:'II'I)C~L.e",X, 
~~~~ . 

SIZE & TYPE OF CASING fSJ.fl~P{''-/i.~r.t..CM 11\k- DATE '/_~l4"of::. WEATHER r:;;v"r Fbk 
SAMPLE DATA 

SAMPLE NO. J: FROM DRIVING LENGTH 
rt'tNte 

CONTACTS/ FIELD CLASSIFICATION 1- .e1'!TCt 
a.. RESISTANCE ~ GROUNDWATER UJ TO NO. SAVED TYPE a BLOWS/6 IN. Pro "''--

/1fnhJI51 _V] a·· 1147 I M ""1C....f"" ur ~F${0::..-JrJ - f.-/1...~ <I L...rt-1 C:::r{C.. ~:1 j,_ 

/1-1, ~ C'r- e...~/C-~~ IZLv-..1) t+e"O ru¥v. I 

~s r(J.s ... ~7 
I -r/J , ( 

I f'i , hL. /0 Il-lS?·- 4 1Ut7 (S I ,, 1\A o.~c s,~.-.-r ~\I . h-~·<>rVP _, I 1'/- ~~ J 
I f'.A_,... < 1,fgt) floL. /(..;-' /L 

t~.,f}JP ./J.0. 14 / I ·2tt"' 
l<:(f\'1~ i I 

;. Jo' M Do.--N 6:::-t ..i'YJ (C.?rn.....r .... /101. --

~illWIS7 lti' !Z¥7 ~~G.:. n~t,,,"' • If ' 12..1/1 ~·' JiJ C:i crv "'/ ... 
·t0 J),'!;::'-;/ . ~1.1..1 _ii(-? ~t J vI G:' ..LJ i ~ R.... ..t) 1/fc::'S J 

SL,. lloJ7 ~7 o,3~~"'' 
..,.....,..,.. { c:.:. A-..: lr> (C..- 1"--t } 

-
iLq~ v')..V 4,<j,fc/ I• 

)~JO :vic;, t (.,J jt.:(' .:;, $Jt~l 1~~a::e-T 7 c_. (.- ) 
i l") /2_ iZ;:;;.,t...£N ~t~ ~-,;;' ' 

~\~ -?.J-'7 ti 0 ,{xm, 
6(-vJ C\ = MW l-2D I 

r....r.u'- 1 N c:.rw-u~ 

:i~lhwiS~ J-..0 tl---~0-' <b'( I"? I Z- -z wwCY C.... I 17 --';L.,O<Ak1'1- "') A:N CA:I ( r- -"""" ) 
( .J t( Iii~ ~~~ <;1{8<-i -.,. 7_-,...::ta' ( (:- -<:_..) 

ss ,'ljJJj ~'#" f 0 t( 07'5 c::.?A-NY? 1 /'- {5('l;5..,;rJ 7 .......... -
r~t-t-, .. rc:w-~~-rL . ( ;b. ~u7: (-'-c<Lf"-1S j M~ D ) 

,; .. 

DEPTH FIELD LOG OFBORING REMARKS t.ce-F'fl!oN,,.j PFPAl2,-='l"v'1f7u ~ 
"ROM TO 

I ( R._, 't7)-J' rW DD~) 
Ell-l1J4r...iM..r£~'5101k c4>ri;NC../ lv6 Mx.~<-

s u IN r R... .y --"-~ s s~ f\./l...C. f!-0t .. k.v 

~, tf;;{..;r(' l<m-D ~·n-1 .....r-ne ..... .zv~. HAMMER WT. STROKE 

~/ ~ cd 91 w fv-.-.~...JAV--r':::-rr/Xf'\ J£; HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS --

ifl..oo ~c/t:. A-1 217Pr. ~ < re. l<1.o.: - /C:.,. .... o WATER LEVEL TIME DATE 

iu~ C:.OY\1\Arv&- uP ~.i~J& kf ""' 2./ {1- _ 
r' ja, « 1~\) <t/z1/o1 

1 tv St'At...v M vJ : 19M t;v I ( S c?"IE"' fvt IN Co f'v<~., ~k.---rA'/u ·!I 

.5t"6M tf"Tf) S'h f:t:tt.J~~.~)f!·;rex I A/If...""' lsw FOOTAGE DRILLED 2.-(,:2..7'7 
~Z.&<>). bl!.o//Z£{1 /M;QJ)Jo3) /.::(._(St<s SoP) ( r 

ATTEMPTED 5 
iP/7 b" Jif (Sv..J&dl-0/74?,j)..,,Yf!): NO. SAMPLES: 3 ... 

I~Nw'ISI 
RECOVERED 

A<! o4Ne ~ J./3/o 1 

I~MvJJ ~z 
~ 

IIM~ Q ISIBIEl!.!IIQtl I!::JIS tlQLE 
Pd o4-IJC/f St3!uL A-rvD 

/I DO /'9 fl..f'VoJ I 3 ~ A-5 t>4N~/~Sf3!o3 (1145 I ON HOLE DONE DRILLING 

MJ:V).· 'DRILLING LUO OFF HOLE 

·BORING NO. lg_M WI sHEEr_LoF-/-,, gr'J_t/-1:1. 



=111 SHANNON & WILSON, INC. 
_, Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB NO. ;?z~/ '-!(f?ZI-?' 

LOGGED BY ,j, KrmJe:JL- . l.l (·lc f:ro"'- '2. 
·" 

JOB 71/'cCd1e~ J)/fc~~-¢.?' p-o-o:> T..d&, 

DRILL CONTRACTOR Dt?~C<-'vt:,~y !Jol"/(~;..,t:. .- ... BORING NO . {~ 6 I ELEV. 

c....,;f?::,...., 
( -U~()V\0-.0 DRILLER Wfi1/vtt c,...- 'l£c•i.F TYPE DRILL t'lt'r/~Jr-.. c:.-- ·, LOCATION 111 kJ rJ be$' • 

~9it!'; !='~"""' . > 

2' ~2f2--01 Ut6. (: 1-Pt-C£ 
SIZE & TYPE q'F CASING ·~~Gt/( 1 fn ~ ~f-A<r-J'YtkL DATE WEATHER __ 

0 /-hL~~ / 
! SAMPLE DATA 

SAMPLE NO. :r: FRtM DRIVING LENGTH DRILL CONTACTS! FIELD CLASSIFICATION f- RESISTANCE a. r--:--- ACTION GROUNDWATER 
TYPE 

UJ TO BLOWS/61N. NO. SAVED 0 

'S l~lt:j ""?" Go~S_-- ~ 1-lq01'S j tt'l(, Lo " -1-" 7-n ~ ~81 S L-;T~ vC;1..J..:;Y ( F) "SANOI. ( c.J 

'SS c~-0 ~f ---r 0,2.Jr; 
t;. I L.-. _L'h £:!1.S"" l 

"- -~" ~·tf?~v.Jp./ ~61-V{(y) <;711..0/ ~t).NO(ffi-(P)" fot 

! ~bl 5'1. ).t{,-z_ fD- rz.. · illo ('(]D 1 c;..f" -1- hiZ.v £it.:r\L ~-v~ (·~::\ 
I '2:.' ,. <,~ 1 (,;.-·c.) 1 (2,/L,v-;rJ I 

Ch !M,~ .C? 11 I ~~.s h-...~D we ,.,(),-4 
. I 4& -i. + lkDU·. 2[;::.-7 Yv ,-;. I. 

rOJPJr55 :~/' rzs ,,,,t l'l-' {(4-c.) e:.-J@rv/7 w~ .C:, I l::r-i < 'Ai'Vt:X k'/'~ ~;a c :::("' J 
_l L / ' ..... -r-

Hh ll~ 4 z...cw·~..\1""11 ~ k 
'ST<Q f\1' (<;:" l-\-G C'>(/~IL- f~l 

Z..4t£ SL .. r\-,- ~ t·~'!O'"'r-{ L""-1 t. ! { .5 

{C161~ ..tpe- 2.( ( 0 u 1~/o 
~ c.JL,. ,c,IA-~ o ru<'~i<. 

l.t' ·'JV7 <£ ,n-''f (6 tz-Y ~~ -V'~--.0oV_i.>-f. 

'I~ l--1' I- c.. .L! -& _. (l"l '· {15lo j_ 
~ C I 

rJ);{~ -i~ 1'1 ¢ I·~ ~ 
~/ IV~·· ;4.,'""/. zq t 7-/ if1/z.(, b " 7-'c 'f g ('_ ;-~.;· 4 e d !Pel"!...-- "/,.-$ f ..v~ .c r·4cr'~ 
~a tfcd¥fc~t 29.!) (If 2t{{J#f +-l-t~#-"1 ,,~ U'~7~t'' .A 

L C!. r-.:.(~~c.;::: c.~ '.5-- - '-': c ,,.~c~ 
Rlll ~iuf' (LnJ.Li~~ - ~ 8' rr_,..-+,- ct. It !o.-Jk-

\, i ·I\~ ct:..,;.'/ctf r"~·Lit"'- C ~· t/ I~ 6 .,..~ r~· k-? 

"" 
~" ~4---· t.?hl,qf. 

'.1 

REMARKS 4/t~rt-J{~ c:..s.a k.,.,~, >. (/&. CLtrv(,-DEPTH 
FIELD LOG OF BORING 0 FROM TO 

~ e.~·. 'T<X ,,.a=U. <: f...rh-'L~IJ.-1't--.~ ,, 
. }I- r,; I ~ /' tmJ9 

~F.-? IVj fviJ~U~ 1t/ PI!,Z.,~-w:Jl:. o~Cj fr. 
I i?Altf\iYl-

, 
~Ag~-~ (.....aA.~N5t7t-~ 

';) l.-{)vJ ~ Vhv ("" (c • CJ _,.. I 

I f\A. .. DI&-0-1.~ 
{t) 7!AA)• VVi~'Zel? Drt?-~t~6~ ;l\let~iTIII·~E:5 HAMMER WT. STROKE 

V'IO·IZCGs -;.I ~ I~) (/,fE:p 1-h..J::- Zvi"-JG .. HAMME.'< LIFT SAMPLER 
5tJt'7; tf0L:> ' - l;:.]o ....... €! c.,.,_,,.:·~ .. s 1_ 

ROD DIA NO. OF TURNS . 5 ~ .... J;- f r,'tO 5 t-r, .• ~q drc.fe-1 <::>,,lcw' 
{p'::t~ ( J ··"""-f /"' ~ #--"? d.o.:v.:.. -(.MiJcl frc-.rt'rifj!..-..,~ {.rt 

WATER LEVEL TIME DATE ., 

' 1 I 
(.. ;"~!? t,,,.e/ z-t ,~c:'<.:.~ - w.:e;:l-·;,:_,,,,__..7 

' 
I d CC,"r&t~-'~ ;,v/ c/ ~' ~j_, 

FOOTAGE DRILLED '7-A'f,'? .J/ -/lcee-/ k-t..· ~~ 
!"1:~ NO. SAMPLES: ATIEMPTED 

RECOVERED gog 
TIME DISTRIBl,iTION ~ HOLE . I to37 

Q/.tf...t)!l'b; s .~ 1/.tJZ.<l -: . 
l:-6 ON HOLE ) r::74t') DONE DRILLING l(l,j;!"'C/ {1-

DRILLING 1000 1/L-t'..,.#.f 

~ OFF HOLE 1 t;l s- :rr:ZG-

l BOR:t NO. 19 ~I SHEET_LOF I 
~2~0- 21l_)otf / 

( 



=111 SHANNON & WILSON, INC. 
-' Geotechnical & Environmental Consultants 

FIELD LOG OF BORING 

LOGGED BY ... J(j k,e k::._,~q__.ry.J ~I'L:- JOB DA u1 '6'0 -0~~1)-Ot> ' 

DRILL CONTRACTOR 0 l 5 C!QI/C&f J)(Zt LL/t tJ f: BORING NO. Z_c)tLL w I ELEV. 

i 
DRILLER .dr>e /..'JN'Irv'UI?I-._ TYPE DRILL N~t L£ LOCATION M tAl rJ ca.~M? ON) ~GtyJJL-t.-T'= 

cvz...e.J. ~tc-
SIZE & TYPE OF CASING '( ~ ~ l A-'1 {-t_ df't1 (Y\e£- DAlE a. -z I? -- o<f-- WEATHER :;:·. 

SAMPLE DATA 
,. 

LEN2H 
•(t"'-""-' SAMPLE NO. :c FRCM DRIV'.NG FIELD CLASSIFICATION ..... RESISTANCE ~ CONTACTS/ 

0.. ~ GROUNDWATER 
TYPE 

w TO BLOWS/61N. NO. SAVED (J<o ~ 0 

[·to rn'Ji6f -~~ '?0-'£,4 ,. r-z.., jol){) f'N'\.C:.~ (/;? lt<::>'i'V"N 'SL- ·y~VI"'"f L~~f\-.... ) C:.:.ll:r¥ ·- '- ~&EJ.;..-IP-_ -t_ J ... /_ ~ rv."' <.r I 

~s lo:O 46 
/ o( lr .I: -f?...lLr) ll .~ (G..;::,~:.Ji.. 
!D 

l2of'l\~v'& 5' ~~2-'1.J IDk (6/~· .• h lc 
II'V\...:.'Y>i!A.t'h DG'l'\JC,f.' 

')') ~J? Z-'2--- /0 
~ tfi' • (.J?")""-t v 0!31'b!:~ I ~L.OH..(::--,).:Y;> "! ) 

~·--lh:w' 

rlortf.IIJ s:: L~ 1{~1f..- &, _, /Dfo . nALr?- 86rvs,:E ~<7...-<"'~J il-c-._~..., (,.fL:rV 
br.fl.A-.I'r.t:l ..J J.-1 I ~--c. J ~ s ~ /r -r<l,.l'\ 

JLS {o 0" ~-(""' NlD.lSf""_ I / -:- l ~ 

c;s h_ "Z'• l'h..<:>dc." /1~;4"") re--r:.J 

~lhl\JI~ 10 1'-1 "1- IV If co ~-{),·~..! ~ (l....,:,.>-t.t-J ~e;u._.Lj Sturv 
c..~ IF-,.....__} fl· , .... -I 

/~.~ tf~(ft' \. . 
-:7/7. /{ D I~ 1-

'IQl))u.J i 5t p~ ~~~Z-4 /" Jz_ !l3v 
~ '• o(L~-21-J (2..~ L4ot.S 

I~<' e,tZ,..--..vu t--1- 71IL+V ~~-.u/~)_ 

'2i .?; f1 0( fpf9 I'- ~~- i C-...-fh ') 1"'1-1 '-''<.,"f' ' 

2M't1tv/j, 2/2 -4 2 ~::5Z. li' tz (C) r'!)'0 ~ {](k"'~ ~~~ . -
%' 11-lt~2> '!71- ~(1(7·' 

- I-< ~fu..W <;,c l;f' ( \",f- 7. 'Df'-II...Le,--.::.......-rl-k"X~T' 
I K 't ,£ ,.-,N L .Li l "l-~ t--. 11-1 I "2 5 r ) 

_,_ 

~ 

I <Kvt t? .C.L!rl'. ~ ~vt ,.....p.l r D5PTH 
FIELD LOG OF BORING REMARKS 

FROM TO 
G:Jf'rl"uc:i CZ~-a---k Bovt L-[.).s'"'ftJ "-~/ 

L,; I"' ~rlfJ r{~ /It'),.... I (}ff "S 1 1..-T, l-'1.. tvev'cN I rZ.VvL"='t/-. (l....:q_~ 
I 

{/1..-ALtl? 'ht.-t,? 
HAMMER WT. STROKE 

/>s1 f-. ~1Yt8fL--ro x~ 6E.-$ HAMMER LIFT 'SAMPLER 

. 
ROD DIA. NO. OF TURNS 

--
--

WATER LEVEL TIME DATE 

' q 

• 

FOOTAGE DRILLED '2..{11. cz 

NO. SAMPLES: ATTEMPTED Le 
RECOVERED 5 

L • 
TIME DISTRIBUTION THIS HOLE 

ON HOLE DONE DRILLING /ZLRJ ,, 

~ .. , ....., DRILLING (2 q<t.u OFF HOLE 

:I: 

I BORING NO. 
~fl{_vu'l 

SHEET__(__ OF I 
'%-ZS-c.;.tf 



=111 SHANNON & WILSON, INC. 
., Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB NO. 3 2-I -/ln{Zt 5 

LOGGED BY ..Ji1LJtC I<~ JOB QIJC"A-!7~·-c.J 3,~~o~ 3. /-lJ.{, 

DRILL CONTRACTOR J) L$tOVe'&C/ fY21L--t.1rJC:- BORING No. 1.p H flv I ELEV. 
/ 

7 / 

' 
DRILLER ...JoC: /;viiVIN&J'- TYPE DRILL ., LOCATION J11A-nJcf?a'4:mexJS WILffic"#.ir£ 2u 

Col£ ~IZ· 
8)_z L~;lott WEATHERC:o~~(/ SIZE & TYPE ;F CASING .r(!d, hv: ~ E {lJiS. ~ f--1 c#- DATE 

SAMPLE DATA 

FIELD CLArON SAMPLE NO. :r: FRCM DRIVING LENGTH 
lti'1C' 

f- •-9F!+I::!:- CONTACTS/ 
a. r-- RESISTANCE 

·~ GROUNDWATER 
TYPE 

w TO BLOWS/61N. NO. SAVED Cl 
1/1~ 

1-?. __,-1-0 ~/t&r 4tr {</!h 7 ~.--rll/1...,_ 7. 1 ~ lJ r .:;-1 ur ~(»UN' / 

~c./Jc- 0<-\. ~>( / ·"' 
SS_ -~0_ "?u 'ib _..-- ·~r-; / 

'.! "~ ~:..x 1c <;> / t-.J4•) <;A..., lA A£:'0 

ID ·[o('t") ;,r / 
/ 

r / 
/ 

/ 
L 

/ 
/ 

/ 
/ 

/ 
I 

/ 
L 

v 
I 

I 
.. -

I 
DEPTH I REMARKS_g§M~u:~ ){3o(2~~--L,~y 

FIELD LOG 0~/BORING 
FROM TO I f?fff X 7;)/& f2f4J ~Dt.- 4J... '( a-AL~) '?Pr-' 

GcA-iZ..Jt;:. ~ I~W'N 51LT· 
I 

r 
u~ 1, ftZ_ -~ .. ··'(\'1.. iJve (l-t6c 

I ~:f_f/ flt_ <; _ 
tD 

~ ~ ~t SHra::.<, ~ HAMMER WT. STROKE 

~~D ~fv1.91 HAMMER LIFT SAMPLER 

ROD DIA. NO. OF TURNS 

--
WATER LEVEL TIME DATE 

' :j 

' 
FOOTAGE DRILLED 

NO. SAMPLES: ATTEMPTED 

I RECOVERED 

I 

v 
TIME DISTRIBUTION THIS HOLE 

{ ~2--0 DONE DRILLING I 90;;:) ON HOLE 

~ DRILLING l ~::r2 OFF HOLE 

I BORING NO. 2At'i'N I SHEET-t-OF r 
1(~?--L/_ 



) 

I 

=111 SHANNON & WILSON, INC. 
... Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOBNo32-/-c/£&')f-3 

LOGGED BY {0. /ht¥xvpf0\.--" .) k:..t~ 

l) . D 'II' 
DRILL CONTRACTOR I ScqJc:"')' ~. ') 

W:..,;.,.,,?, Y'- s.,~"' A / 
DRILLER .JJ (.,f.,. . (',~..., ( TYPE DRILL ; ' [ ,L' ) 

s1zE & TYPE oF cAsiNG A'l f2:.. {1'Pirq rn$L Lf /" .;-1 ~.· I 
SAMPLE DATA 'r-INViui 

SAMPLE NO. t:: FRCM DRIVING LENGTH fl~ CONTACTS/ 
c.. - RESISTANCE 

?to~ 
GROUNDWATER 

T't£1 • 

w TO BLOWS/61N. NO. SAVED Cl 

IZ~ '---& 75 I '1- ~&.,t' I )"'".:i,;., lo")./2 

~; ~~1) ~ 'i'-f I)" 0,,] 

IZ~ -~12.? 
')I. 

fi'.O~ ~7 l)fS.~/19 
II(,).,·.,~ 

C:.?_ 1'-1 I 6/, ().3 
];]~ l7- l:t-~~~ j r }c ;,.,( Jrp; 

5':;; 115 ar; 

~-~ ")_~ ~")_Jn,, ~~Jr. l).Y2~ 

Slf '1?1) fy" 0.'2 

DEPTH 
FIELD LOG OF BORING 

FROM TO 

/ ,.. 
0 '5 

Sf 
:p ~ 

1). 

S2 

Is 
,. 

I <t' .... ~c; 

~ ~i 

JOB (2'-ttriE:- LJ<;,/)c··F IJE C~tc:" 
DA cA :irf-o;, -b--oo;,}1, a. t, 

BORING NO. ·0!if1t
1 
~8 3il: 

5 
ELEV. -----

LOCATION Top ( 5) r;,)t' 0 -(' M .. ;...., {~_,,f}"".Y 

DATE q ~rr1..r WEATHER e£;t>~ · 

FIELD CLASSIFICATION 

,.-,{././..,. I' ./"' / , 

1'-fl'l· + -.1 d, ~., .... .!, ?..R/-HI/:1_: -X:: 
/ 

J ,___k;,~ t.. "'1-Ci H '-1 c -z. __ -----------1 

REMARKS 

HAMMER WT. }Oo /I., STROKE----

HAMMER LIFT ____ SAMPLER 125''J(j'rlb<)S 

ROD DIA. 2 r,.. NO. OF TURNS 

WATER LEVEL TIME DATE 

FOOTAGE DRILLED _):;;;...L..?_"' _______ _ 

NO. SAMPLES: ATIEMPTED _Lf--'-------

ON HOLE 

DRILLING 

RECOVERED Lj ---'-------
TIME DISTRIBUTION THIS HOLE 

I 0 6 u DONE DRILLING I 2 "? 0 

{c) 0 0 OFF HOLE ('1-;? 0 

BORING ~ SHEET_j_ OF----1 

~ 'l~l 



=111 SHANNON & WILSON, INC. 
_, Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOBNo.3'2-)-/6¥)1- 3 
I 

LOGGED BY IS, J-lec, 1Jv1f"~ JOB V>AtE D~c8 g~·o-rt:roa~ 2.- r16 
.> 

DRILL CONTRACTOR f/t~co.JP?~ [>~ 1/,·j BORING NO. ") -:LMvv).. ELEV. 

w: .... : ..... y.~ rt ~ •. • , 
7 

TYPE DRILL A; r 4.;;/c '; .fvp [>) >i.J r i DRILLER , 212 c.,/,. (r--.., k LOCATION u r ,.....,<i·_.. CQ.-t::.~~ v , > I I 

SIZE & TYPE OF CASING 

t..f ,, 
Hr-<' f DAlE ~/:zg:/c.H wEATHER Su .. \..../;...., j 

SAMPLE DATA 

SAMPLE NO. :J: FRCM DRIVING 
I '.-....r 

FIELD CLASSIFICATION f- RESISTANCE 
LENGTH DRILL CONTACTS/ 

a.. r---- ACTION GROUNDWATER 
TYPE 

LU TO BLOWS/SIN. NO. SAVED 1-{ .,..,J ~t·' p 
0 

~L. b /(5 tL'u 
f-fc~J !S:i7 )~..-... ~.,.. /.,. <. -c.y .f: ~"' ,, fl. SF-IN/\ .....,./ I'.1LL.k. ~ 

{((s~/:n ,,A .. f. .). [Y,.. ':Jn ....... + / '..., lr. ft.{..t) ~ (/n ~/; (.., f ' 
I).." 3. 0,_1'.., l-Ie <>eln_r / - - .-1 

Sl '7, t:; I IC 4.•'! ,/'-1.-ct-l .l~< ~o_lc. 

].£ 13 
~1'-f~s-

I r,"),;,/( iS· '-i" g_,... -~~ < ~c <..t-1- s.,~J ~-.RAU~L ""-' / ""'' ~ 
J .. L, /.Jt -1 .-: : ,J 

o~ sf';,., ,.. / 

s~ 1~-L..; j)..r:r._ ~-·· 

i2L. 17 !b/r9-/rtf 1'6''Jr. fl:. . i>C. 'j(;_..,- _...., ........,cJ,· s. r c .-c. .n-J I ~Nil 
/ / / 

II,/ 0 "'ff"' s -~ f8",c:; 
')2 _'_..)"2 l~')r 16: "( '). ~r, >H. S• H. c;;.:; ... J._ •. 6. R.. ,lfV t=. L :··~ cc,_l.,._b._{P ~-

:2b/fYJO ¥ 2'2-' /l'!c. 1-
_, 

SL( "'~::-"i?7,c; v· M~~,: ....... l -....J·~-+"'·" <.'"'.,.,_ ... c._! l .-(, ) 

:>). -:>- )S U5rr),.- ~~:4').. > II / 

19'Ji/~o s Lf J') ~- ( .Dtr~'~ J-<:;, 
).J- ~i 17/;J~~s lt.'')__.. 17';)..~ ~/. ..:. L+. c-,. h, <.. c. "' J..., 0 0.. J.t\1 8--L .... .•• ~I, I~ ., 

VVC:h I I " 

s~ 
SJ )IS' 

)2..~ 0~~ ·, 

DEPTH 
FIELD LOG OF BORING REMARKS 

FROM TO 
~ Lf 1- <; _Lf [) ~ f_0U·•> ....... ~~<-!. 

._,/~f ..... ( 
f --1 ~ ...... 

0 '2 F.·,, ....... ~ ... -.·,1 r ........ .--.-rc ·jt..,._ Sc..-r-l~c~ 
I 

J.?"' :~ '? 
j.o'l-10 ~cJ ... (' s.-, I JI'IA." ., "-·~-< f 

t. 

."--7-, y y"-! "': s4 L/c _,,),. r '3do I bs STROKE 
> 

HAMMERWT. 
~ 

" h ... J ,'· 
1\:1 £""'c"'~_.,J .,,_ r;;.Jo: lc. CO.(·c..:...,- J~- 'jc HAMMER LIFT SAMPLER lg':.: Y7-C> ~r /:. 

1.- l t' I .. c.! 
/ 

ROD DIA. ) ...... NO. OF TURNS 
o .. .,~ r "' II R~L.;;, ~ .. ' ' --•. 

~- .. " p .... l...~s ., .r i' .... ~·+ p . ..,..,_~L n,., "': s:-1~.,. -h, WATER LEVEL TIME DATE 

' .( ... - :-.; ... d 
J 

.'j ~ /-,, ~ i 'I -~~J. -~-- cl.<~ -4u _,-i,'-c t ').)._- I 6 f)_ ~Jt- ~/;J.x/oy 
J~i,~:s. • 

fl.( r "c ~ /..{'....-.:. c../ .. _,...t 
FOOTAGE DRILLED 

/2." l-vt.,-4 P/ -
NO. SAMPLES: ATTEMPTED 

?o/ Pvs::s . .'\ L I< ('.--.,I_..--'\ ,_.,l(,,.:i f'*."'j ~ \ )_1'-f I ' a,)', . ._,t: RECOVERED 

V~oo, ~ .... .......,....,,~_.. 

s~ r=-,..~s.+ 
TIME DIST81BUTION THI;l HOL!; 

15 3 c:a I 
7<? ON HOLE DO DONE DRILLING 

~ 
G I t1,!] ~_!.;..~fl.:j/c!'"( 

DRILLING i s- I OFF HOLE Q 

I ~-·· 

No. Z2NuJ2sHEET--LoF 1 , .. '1 
BORING 

i:: 
iiif;_;, 
'\h. 



=111 SHANNON & WILSON, INC. 
.. Geotechnical & Environmental Consultants 

FIELD LOG OF BORING 
. \ 

JOB NO. :J'Z-/-/6fl2t· 7~ 

LOGGED BY _:_{2._q-~~:....:~""-7Yc:.--..!./-'-V<-'=r::...::>:....' .r:.._c'_'-'1;,.=-,'"-'2 ------

DRILL CONTRACTOR }), ?:'co vc. r<;;r Pr_,!/;".c .. 
DRILLER W/-1>h.z I:' I" 1-.>~f TYPE DRILL 1,-,..,hr-c.-r 

~- c;tl!:, ,...._,.,« 
SIZE & TYPE OF CASING ~~ { ty/ 

SAMPLE DATA rltt/U 1'-' i 

SAMPLE NO. ~ FRCM DRIVING LENGTH DRILL 
1-------1 a.. r---- RESISTANCE ACTION 

~ TO BLOWS!61N. NO. SAVED 

"/t"""C
CONTACTS/ 

GROUNDWATER 
TYPE 

rfc.,/r~&ce 

/D'' 

} 2· s- ( '/to/17 
\ 

tl_f It " 
1 
i 

9J t-1-
/0(1 S'/t? it.t 16 II 

t~ 
13/Jr/Zi £~~ f 2'' 

. ? 
..JL., 'Z. 'it z9!721s2 

9;c$. ') J!j'f/1 
HSI 7? zc/f} tcl.;,,vc. 

j'f,)' I": ' 

1-;9 ~Jf/Yt/.Jt 

Jr,s- I 'f ,, '-:j 

DEPTH 
FIELD LOG OF BORING 

FROM TO 

0 3 (<. a::c 11 ·-t 

J J 2 c. 4fT/~;z9 
12 t> & /'.. r«y-r:?h 

.. 
pe..-·(.·4. 

I) f'T 

' 
I 

2"? 1 z.z 

i 
., 3t 
ij 

I 't-O." 

JOB AJJ;-: C'"'e' c. " Ol"k>ft<;Ss--o;- !/-(J'd3_, JV. e:; 

BORING NO. ;;L.2,/'1 Lc/ 3 ELEV. ------

LOCATION r:'!' (>)/:"I"(~ <!'';L 1'1~r"'t ('~"Y I~ ?<" 

DAlE 

{_a ttl • ~ /ff.~ ...._.~ ;" ... ;,_ ~ '7 

WEATHER (jc-qr, ~~r~/c; /r7 

FIELD CLASSIFICATION 

Bt".<>..V:t s·./l.. t;//r-._, ~ou.l.~ t}((A-f./'l;L- ,....,>·r-~ /'vt(o:;L•iki ~,; 
&R..c/DI!v/IZ.h...J 't}c.tto~ ;>(,...,"'-'"" ~·w 
C..:nl~c r- L ·.2.ii!!f!C &r..,;n s:,-lf7C. _s-q ---._c.• /r 

t-.:1 "'r~ ~c s.-.-. ~ c.·.:> • ..,,._o,• /'ft:K... o</t=.r-bt...,r.:t'~ . .:-,. (i"'l?i) A.t:J 
r-.;..=. c ~r-c... ,""(" d c •.• [, t 1.:... c:.i rz c "1- 1 ?- > · 
G~r"";;rr?h b.r"'""''" """'~~ .qLg...-&o& gLT· ,..,.,._sy--
- ,.. /J,/r'"· ,. - ~- "i. 
z '>'-file- ·.-;.- 1 x. MY! d It ; lY.ILO t? T#x P1W/Mo ,P A-# TcJ<~ t t....>/ r 0 
/2,:-;,.~? rrh bro "'"' :se,..,dL ~.'"/h-. 6-·ll.A-tJct'-- ,.., <J s-c- . llv 
1, .c.· ~J.;bk ~-. (.d::,bfc --Pn:;: c. r-ur-rd e~.--1- ~<jc4 -1-~ 
t'"~l 0 ~-·~#'~.:..... lL"-ltJ 

.1 ~ '5e>.-> (_ .7?<+ .6 . .//) (X 1-"T 0 If I 

<; . .- • .....Za .,....,... ,...-, ·2>./ <J <' _> ~ 1"1 "' / 5 1"t- i"'C « 'f" l'c::> ~ ~-
0~ ,;"u-.d c ( _.,/ ,.""' -M ~ · / ..,do.)_ c, io·j~ _n"<.·c.z'L...-;:tP 

c. .:.bb.l~< 'H """07!/""' rt..:·....- ~c. J¢0o·oe.. d f'11'ht;;' .;.,./.:;1'7'r 
1-{:.,r<J,.., t'-1/7, hlr~:..- I.A.. 1".-/f /o..,; I X ~o,:>: /,e.;,n:,.i\ I )f.. PT"t;) # 

()(~,:;;- IX1"7rc'll 
-~" r.it;t:::'hbi.L JJ-, s·k<:i<=- .,</"''''/ f,Js:i::£S:cn~~ 

(' ... i .,e.,,....,../ ~~c.:-~ " -

REMARKS 

HAMMER WT. :ldCJ R -b- STROKE > f'd. 

HAMMER LIFT SAMPLER I fj (~2 /d ~ ~ 
ROD DIA. NO. OF TURNS "J 

WATER LEVEL TIME DATE 

FOOTAGE DRILLED ___ lli_C!-'~-~-· -------

NO. SAMPLES: 
ATTEMPTED __ cff:::_ _____ _ 

RECOVERED ,;::,-- :f· 

TIME DISTRIBUTION THIS HOLE 

ON HOLE __./ /)::.....;....;_/$:;...-__ 

DRILLING { ¢ ; 5 :f 

DONE DRILLING i ( ;-c;.,;

OFF HOLE ( q, p.u -----
~... ::> 1 

BORING NO. 2281'lt,~.../ SHEET._/_ OF--+--1 



=111 SHANNON & WILSON, INC. 
_. Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB NO. -? Z-{-j (<j Z.l-1 

LOGGED BY /<.atn Jy /Jr.:c;.-;ony JOB /V..i?. ~,e> t: 
t 

J)A< /{ '5':7~ 1 ~I) -00:? l;lJ, t! 

DRILL CONTRACTOR D /;[ c e?v~ r$"- D r/1 ~ '11q BORING NO. 26M w I ELEV. 

/ 
DRILLER w,·{J/M ~~!::. t/--~ .. u TYPE DRILL C..-Lf/Tc., C'.ir-,:/1"~~ LOCATION 

f},,e• '!! sc,rcr· fz;,.ln a i-ov~ p..,.. 'h s-rc 
' 

v-'J..; c"/ie.J 1='-,q,K '-1-'t -'.>-.? -~ .• I<' kt:-

SIZE & TYPE OF CASING lf'" el ,--;ve ~-rul re-Pt.r<.'c- ri-1~,/ DATE 8/3/JI~~ WEATHER0.:..4/'ce;,,· ~i u{ ~/W 

SAMPLE DATA f\ltt t "er pv,. lc. >' - $~';-<.~Jy otltf; crt/c C-~!17~/ 

SAMPLE ~10. J: FRCM DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION 11: - RESISTANCE ACTION GROUNDWATER 
TYPE 

w TO BLOWS/61N. NO. SAVED J.) r.// ,4c h?n 0 

... 

-

; 

DEPTH 
FIELD LOG OF BORING REMARKS 

j FROM TO 

0 6 '!c;;::r >,:; ~~- >cotelt:r ?£1t/fi,'rrLobP/£r 
h;/t-; rt=i/Ll 

, 

' ~ t ; fly /; ~-rc £'17nd- ~eo;~ t !J).,/f.e ri·f"~._u HAMMER WT. STROKE 

PX:O, Ql'~(fM ; (), tJ_cJL)~- DlY'I>£27. HAMMER LIFT SAMPLER 

71'1 I 

.(//f;;r. ~.,..,./$-·9;-q~/ IV~'~_!''/;5 /I [}"p/c' ;,~"'4' It ROD DIA. NO. OF TURNS 

---
1'-re·,?"'f/· 

.I 

tJt~l ~r ~&','!. 
WATER LEVEL TIME DATE 

' L l£hn·r 1"/~i:·h 'n. U'fl f./. s:/11}_ ;-c .. ,e/~ yr1 d i /I tf 

,).., C e'l/k~ ~~·/?~;-/ e.j:.~,?r. " 
lfb {:/1.-c/· lc/Hc', It 'j) 

FOOTAGE DRILLED 

NO. SAMPLES: ATTEMPTED 

~~ 11,.1{ RECOVERED 

ztz e..ts P.'etrz-··A-. wet?- c.·/1 -t,..C'~// /a·kch-;r'5 

2/./ e,~,-H ~C'~ 1 1 TIME DISTRIBUTIQN THIS HOL~ 
,,., 1.:.·.::/c 4'?~ ,, d'·· 

ONHOLE erzt IV)_( 
3fJ~ 

I 
>471/IJ ~~- DONE DRILLING 

If //?-nt,-e /~ c..u t/;-;,"'? r 
,. A 

·; "1 ?'/C. 
DRILLING 'ff' 'ff ~ 

, OFF HOLE 

/1Yt. 
,, 

~k ...... ,_.. c' cK::-c ~ ~--f' 

I 
i- 111-T 

Ltt.~ b.J .. ·i &...._ ~E- /,._<) ~~ ?/:J-c f-o f1w'l 
SHEET_{_ OF BORIN NO. 

1.-v '\-(" ... 6>. ~lf.E> 
/ b("Cr( 

t> ... II.-""' lL.)\"\ 

l ./ ~ 



Ill SHANNON & WILSON, INC . 
., Geotechnical & Environmental Consultants 

FIELD LOG OF BORING JOB No.3Z-I- I 6 f/21-.7 

LOGGED BY R.4~>ttffY Hc?>o~.., JoB AI< E c·~c:'¥ ~e ... f-o.~.ncr:::.. .hL ., ~ 

DRILL CONTRACTOR Dt"? Cove~ o;~/lt;,r BORING NO. OtfA//:Z61'11V 3 ELEV. 

DRILLER w;,...'1 :·~eY"f-5 oPif TYPE DRILL /fr., . .-,c. b,.../(f, LOCATION fZtJ:.t:. o""fP,....,;..., _,...,c..d k-fzvt:.<:"'f 
~ c .. te./ Pr~ ~~::. o<ff!¥-7/'om;y- 5'1fi',- c;c .. dVc..r-bC'2Ni b'r,t(pt:)q-.t{ rte?C 

SIZE & TYPE OF CASING {) J.€;t:.-~~ qi/' -; .. ~'7<' ·- t" DATE gf2Z-/ 0 q.- WEATHER~~ 1/rz.~. nl;!!l!"t#J: 

SAMPLE DATA IV <~ !. ~ ,' ( ~c: -.ric,-
SAMPLE NO. r FROM DRIVING LENGTH DRILL CONTACTS/ FIELD CLASSIFICATION f- RESISTANCE a. ....___ 

ACTION GROUNDWATER 
TYPE 

llJ TO BLOWS/61N. NO. SAVED 0 

.-. 

·-

DEPTH FIELD LOG OF BORING 
REMARKS 

FROM TO ?cvu:/Q( /,~pftf)q c_. op.rert/cet 
0 0· ( Th,;., '1-t.ink v~r:r~f'l~-pJ1 /r<;.ftr h w'h,7c d ~,(t~: "' { 6 q- rc-~/ eN-? 0~1 

c "' (;16 f 5J 7 r« "v-c fl;-- ~ / /t!-'" ( cv-C4 fbh ~~it) 
c..u tfr~9~ ?~d. 

01{ 5".} 5, i "1-tJ--, ~ n ,, )s,.. £rcu~ I l~ ce~!JIIr-I HAMMER WT. STROKE ., , 
b(; f- 5'r7 ltlt!i 5&/f ~ t-hCt1 w~ftr t1 J()l, ""~'· 

HAMMER LIFT SAMPLER 
.::-· (_,. 

~ 

) q 11 c/s- &-r~-r ~c ( ,~r, c o~&6 r~ s i.v't:-t" 
ROD DIA NO. OF TURNS 

y,-:;.. ---
" 

WATER LEVEL TIME DATE 

FOOTAGE DRILLED 26 

ATTEMPTED t w NO. SAMPLES 
J RECOVERED f/ 

2-Z.l c;.-,-4~ sr"tt - I"'U j,..__,,., "t·j4T "'7-
d;,?l - r;~ 

TIME DISTRI!2UTION THIS HOLE 
_( Cl c 1'7';~ i-t , . I I.? ;-4-) DONE DRILLING I ::;, c.;s z~-~ J~cJ,fl ( ON HOLE 

~~ DRILLING OFF HOLE· ( 

I q;;:.-pr_ 

BORING NO. Zt!'tw 3 SHEET._{- OF I 



_____ _L ~------1 

- f c~ f-- / !ct cr"C< / 

YI(zz/OLf 
{~'(:->-

$ -H./i-

t ?-;If?" ;:::,',.tt/0 

~cc .// .ct:.c:.t £--- & 7'1' wa H:r 12. >--; Lf, .>~ 1 

( _> 1
- L.o-cs- o..,C(..../o<r7:r- 1.-v'/.Pt~.-r.(;r/~~£. S'c;-~c:{ 
1/-(; C:.vt...._[lt7et:fo.' huv;7 Uq,-z/ -rt"....,c~ ._.;;'-,'-0 

C< "'1.:-<:.-r .M ~ .:/;L ~r-r(/-; { t z~~~-/ 5 75-..c..C...,) 

- fferk 
{ 

r~ >. h:r f ZcJ o ..P > crc.c 1-1, 

Cc--~t'y f ~!lrd' u( 

~- ---- --- - -··---------- - - - --- -

/cxJ fct/A//1 



=111 SHANNON & WILSON, INC. 
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MONITORING WEll CONSTRIICTION DETAilS 

Monitoring Well Number @ 3 lA/ f ~ 

Joint - .--- --- ,....- ---

SECTION 3 

Blenk 0 
·Slotted 0 

.SECTION 6 

----

Slon'k 0 
Slotted 0 

----
Joint- I--~ fu; 7' Joint-- ---

SECTION 2 

Blenk f6J 
Slotted 0 

- lltJIM14 t" -

,SECTION 5 

Blenk 0 
Slotted 0 

I_ 
Joint - r-- -.JI" Joint - f--

_,4=-_o_,"f" ?>~ - ---

SECTION 1 

Blonk 0 
Slotted g) 

If'.-

SECTION 4 

Blenk 0 =' 
Slotted 0 

----
----

Job Number JZ-!-I{J'S'Z.I-J 

Date Installed &/ ('II tllf 
Engineer or Geologist /!2.:Z?/-

WELL DATA: 

Pipe Type: PVC 0 
Stainless steel O 

Other 6-c:tfvMI/.;;/ :?t.L. 

Diameter: 

Slot size: 

2"0 
4" 0 

Other I ,2> 

0.010 ~ 
o.o2o D 

il 

Other ft. 5{-cel, Wt~~ 

SEALS: il/c:1h c.-
Depth below ground surface 

From To 

Bentonite: 

Cement: 

MONUMENTS: 

Flush mount 0 Post D 
Description a/e1r1 .,::... 
Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type -zl./t(/Q::HJeO 

Pin end : Down 0 £'/ 

D
.J uvr:;.. 

Up 

SAND PACK: 

Type or gradation -~~'llutul i4~k""----

Depth: From ___ To __ _ 

LOCKS: T ype-L-I1uoe~c.wtfl:;..!r:.__.~"'~Bo.£)!.:.1.::..:e/c:....·l::._ 
I 

Key number __ ~2~~~-~'----

Length cutoffs. lost section:------

Well s tic ku p __o:::?;;..::.t £'--r-· __ _ 



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEI I CONSTRI JCTION DETAil S 
JobNumber ~£-l-ll:.~;l-'3 

Monitoring Well Number¢ 3 wp¢'6 o) Date Installed ~/2.1 I ¢'-I 

Engineer or Geologist f5, . .., He.,_vY'I.-.-

Joint-

SECTION 3 

Blonk 0 
·Slotted 0 

Joint-

SECTION 2 

Blank~ 
Slotted D 

Joint-

SECTION 1 

Blank 0 
Slotted 15(] 

Joint-

END CAP 

r--

-----------------------------------------------------
I--

------------------------------------------------------
I--

-----------------------------------------------------
~ 
'---

SECTION 6 

• 
Blank 

Slotted 

D 
D 

<: ... r 
p ... .y' Joint 

"' ....... -~"" 

SECTION 5 

Blank 0 
Lf/l/ 

D Slotted 

OtY/ 
Joint 

SECTION 4 

Blank 0 
·~,..-

Slotted D 

(.), ~~/ 

,...-- ---

----
-f- ---

----
-r- ---

----
L-----

WELL DATA: 

Pipe Type: PVC 0 
Stainless steel D 

Diameter: 

Slot size: 

Other (~c. I. ~-~-,.. I 

2"0 
4" D 

Other I.- -; 5 ,_.. 

o.o1o D 
o.o2o D 

Other ~r $~al '-vo~~J 

SEALS: NO"l-i! 

Depth below ground surloce 

From To --·..... -
Bentonite: 

Cement: 

MONUMENTS: 

Flush mount 0 Post 0 
Description--!...fJ--="':;_"....:< _______ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type T b.-cs..J ~J 

Pin end ·. Down D I S ,-.-v '( 

Up D 
' 

SAND PACK: 
Type or gradation _AJ_o_·"-~----

Depth: From To ---
LOCKS: Type N57f,.~ PsJ !u-.1,_ 

Key number_L._._o_o..l-j ____ _ 

Length cutoffs, last section: (), s" 

Well stickup ()_,. ...J 8'"" 



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEll CONSTRIICTION DETAil S 

J b N b 
32-(-/68'2!-3 

o um er 

Monitoring Well Number (/)3 W P b {I) Dale Installed <3 /I q/& Lf 

Blank 0 
·Slotted D 

Joint

SECTION 2 

Blank D 
Slotted D 

Joint-

SECTION 1 

Blank D 
Slotted D 

Joint-

END CAP 

----

SECTION 6 

Blan'k 0 
Slotted 0 

-r-SECTION 5 
- I 

J Blank D 
("'s~"'' 0 

t..& r I 

J-

----3 il 

Joint-

SECTION 4 

Blank D 
Slotted D 

----

----

Engineer or Geologist ';JZ::Z ¥ 

WELL DATA: 

Pipe Type: PvcO 

Stainless steel O 
0 t her &uft/ .... >a-d".>~li, 

Diameter: 

Slot size: 

2"0 
4"0 

_/r 
Other (, Z!/ 

0.010 IZJ 
0.020 0 

Other u/c-c_,.,/ .f6-, 5 f-..1 

SEALS: tV ot-t c, 
Depth below ground surface 

From To 

Bentonite: 

Cement: 

rVo>-1 t:-
sh mount 0 Post 0 

Descripti_'\.------------

Depth below surface __ _ 

Stickup __ ___.,. 

JOINTS: 

Type-L~~~~~~~---

Pin end : 

Up 

SAND PACK: 

Type or gradotion ____ ~--

Depth: From __ _ 

LOCKS: Type._.r....~...:.....::..!....-..r~~~ 

Key number.~~~----~ 

Length cutoffs. last section: ------

Well stickup _____ _ 



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEll CONSTRI JCTION DETAilS 
Job Number V-t-/tgzi-3 

Monitoring Well Number f/J ( Lt!P) Date Installed ~(Zt(f}¥

Joint-,..--

---------
SECTION 3 - SECTION 6 -------

Slonk ~ 
-

Slan'k D -----
·Slotted D -

Slotted D ---- ' -- ·z,t 
--------------------

Joint- 1-- {:e~U61•r Joint 

---------
SECTION 2 - SECTION 5 --------
Blank~ Blank D -----

Slotted D -
Slotted D -- I -- 5 -------------------------

Joint- 1--
Ct.Jifq~ 

Joint o.rr' 
-------

SECTION 1 - SECTION 4 --------
Blank D -

Blank D ----
Slotted~ 

-
Slotted D ---- ' -- 2 -----------------------

Po,· 11 I; 

.:~oint-
'Y_ (),])' 

1'1/.#~ i lr"',.. . '-' .... , 

..-----

----
-f-----

----
-----

----
----' ---

-:YJ~L../ 
Engineer or Geologist -L{/.=;..:~...,!/Y~--

WELL DATA: 

Pipe Type: PVC 0 
Stainless steel O 

Other 6-... /v. 5.,-~ t 
Diameter: 2" D 

4" D 
Other I;Z.f'i' 

Slot size: 0.010 ~ 
o.o2o D 

Other .>t,~. vou"" .. 
SEALS: nlo ~ c:.. . 

Depth below ground surface 

From To --· .... ~.. -
Bentonite: 

Cement: 

MONUMENTS: fl./of'IG 
Flush mount 0 Post 0 

Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type TA~~d c.df.., r 

Pin end : Down 0 tv/A' 
Up D 

SAND PACK: fl/ ,)VI,~ 
Type or gradation-------

Depth: From To 

LOCKS: Type f'ks+cr P..dkk 
Key number __ 2._~ _ _;_1 ___ _ 

Length cutoffs, last section:------

Well stickup ), 1/ / 



/VEl/vi =111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEI I CONSIR! JCTION DETAil S 

vuell ?t~>"'r r1~~"" 
~in=g ~~~Number Ob WP'b 

Job Number ·3.].,1!/-lL?i)l- 3 
Date Installed '1// / {21.-f 

Joint-

SECTION 3 

Blank (I] 
·Slotted D 

Joint-

SECTION 2 

Blank~ 
Slotted 0 

Joint-

SECTION 1 

Blank 0 
Slotted I2SJ 

Joint

END CAP 

,..-

------------------------------------------------------
-
------------------------------------------------------
~ 

------------------------------------------------------
~ 
L-

a ' 

SECTION 6 

Blon'k 0 
D Slotted ~ s 

lo\ Lr Joint 

SECTION 5 

Blank 0 
) 

D s Slotted 

e /I ., ,bf )1. o' "' Joint 

SECTION 4 

Blank~ 

>/ Slotted D 

(). ~c,' 

,..----

----
-----

----
-1-----

----
~---

Engineer or Geologist .....t...:;;'--:_74-___ _ 

WELL DATA: 

Pipe Type: PvcO 
Stainless steel O 

Diameter: 

Slot size: 

Other G.c.l v·"-""ilrj .;~or 

2" 0 
4" D 

Other \ ':2 > ...-, 

0.010 [2] 
0.020 0 

Other ____ _ 

SEALS: AI" .... < 
Depth below ground surface 

From To --........ -
Bentonite: 

Cement: 

MONUMENTS: fVP"""'-( 

Flush mount 0 Post 0 
Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type -rL~ .. J.,.) 

Pin end : Down 0 rV/ 11-

Up D 
SAND PACK: tJ • ..., < 

Type or gradation-------
Depth: From To __ _ 

LOCKS: Type f:]c; >+"~ P"- .. 1 (oc "-

Key number_'L_;o:..;u~J -----

Length cutoffs, last section: ------

Well stickup L{ '-{I/ 



, ••. =111 SHANNON & WILSON, INC. 
_. Geotechnical Consultants 

MONITORING WEI I CONSTRIICTION DETAil S 

J 
Monitoring Well Number '~:f:;J:ftfi; " 

Job Number 12-1-II.'&ZJ-~ 

Date Installed f.(zt /f}t..f 
Engineer or Geologist 7lZ7t:l 

Joint-.--

---------
SECTION 3 - SECTION ----

,-----

6 

WELL DATA: /// 

/ 

Pipe Type: PVC 0/ 
Stainless stee,J'O 

/ 
/ 

/ 

---
Blank 15{] --

Blan'k 0 Qther Gal'-*"~'~rd ~I ----
·Slotted 0 -

Slotted 0 --- i -- 2i5 --------

Diameter: 2"0 
/ 

4" 0 
I 

j. Z>-'' / Other -------- Slot size: 0.010 [X1 
----- I 0.020 D ---- - Other .51: J-fL ~'-AifJ 

Joint- f.-- c;·.,cee, Joint - f.-- SEALS: (1/ t l'l '(_ 

--- Depth below ground surface ---- From To 
- --·--Ya -

SECTION 2 - SECTION 5 --- Bentonite: -----
81onk0 Blank 0 ----- Cement: 

Slotted 0 -
Slotted 0 -- J - 5 ---- MONUMENTS: tVvvt-e, ------- Flush mount 0 Post 0 

---- Description __________ _ 
------ Depth below surface __ _ ------ ---- Stickup __ _ 

Joint- f-- $ lL 'i.t Joint ; 17 r,..,_ 
---

JOINTS: 

Type Thl"~::ctJej Co(fav 
-l-- ---

-----
SECTION 

-
1 - SECTION 4 -------

Pin end : Down 0 tV/-4 
Up D -

Blank 0 -
Blank 0 ---- . -

Slotted I2SJ - /3 
, 

Slotted 0 ---
SAND PACK: fllo•~ 

Type or gradation-------
::::;:' 
-
== 

Depth: From To __ _ 

/-

( -----
LOCKS: Type n.utz.,..- ,oJ(,":J: 

t --- Key number zoo ( ------- Length cutoffs, last section:----------
~-~ o.J s-' 

C"~ll:l.~I"AM 
-._ IU"" 

'--- ---
Well stickup _/...:...,_~__..:...)_./ __ 

L....-



=111 SHANNON & WILSON, INC. 
~ Geotechnical Consultants 

MONITORING WEll CONSTRI JCTlON DETAil S 
w(" tl pc>,A'~ ~trl Job Number 3 2 -(-/l !{)I- 1 

Monite• i1 •g Wet! Number 0 b W P j= Date Installed Cj / I/ f) '-1 

Joint - r-- ---

SECTION 3 

Blank [2SJ 
·Slotted D 

/ s 

.SECTION 6 

Blan'k 0 
Slotted 0 

----

.------

----
Joint----- Joint-~---

SECTION 2 

Blank 0 
Slotted 0 ·c; 

1 

;SECTION 5 

Blank D 
Slotted D 

---- ----
Joint- f.-

( e.Y ., Joint-~---
col cJ 

SECTION 1 

Blank D 
Slotted '6a 

SECTION 4 

Blank D 
)/ Slotted 0 

Joint-~ 
END CAP 

'-----

---------

Engineer or Geologist _.;.:7.J;......!._7J.!:...._ __ _ 

WELL DATA: 

Pipe Type: PVC 0 
Stainless steel D 

Other {;c...fv. '>t...,e 1 

Diameter: 

Slot size: 

2" 0 
4" 0 

Other I·' ') 5 

0.010 0 
o.o2o D 

// 

Other ____ _ 

SEALS: IVa""'( 
Depth below ground surface 

From To --·""·· -
Bentonite: 

Cement: 

MONUMENTS: Ah ..... -< 

Flush mount 0 Post 0 
Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type I J,r..,.,.J ~J ( e> i lc., __ 

Pin end : Down 0 tv/fr 
Up D 

SAND PACK: A/o..., l: 
Type or gradation ______ _ 

Depth: From __ _ To __ _ 

LOCKS: Type Hc.~-4<7.- Pc..J foLic 

Key number_.:..":J_o:_O:.....:..i ___ _ 

Length cutoffs, last section:------

Well stickup ~, S / 



=111 SHANNON & WILSON, INC~ f1ov~J o/J/oLf 
_, Geotechnical Consultants b ·(J--

MONITORING WEll CON SIR I JCIION DETAil S 

0~J Job Number ]z-1--16~21 "' J 

Monitoring Well Number -tr6t~~i% Date Installed '8/ Z-1/ tJ'r 

Joint-..---

SECTION 3 

81onk D 
·Slotted D 

z_> 

SECTION 6 

Blan'k D 
Slotted D 

I 

----

..----

----
Joint -I- Cz,t{ap Joint - !-- ---

SECTION 2 

81onk 0 
Slotted 0 

SECTION 5 

Blank D 
' ~ Slotted 0 

- ' ----
Join! - I- 0 c r' u t";i Join! - I- --

/ 
I 

/ 

SECTION 1 SECTION 4 

Slonk D =· 
Slotted D , · J { 

~ 

'I ().J~' ..~e+A~-- ~ _..:....::..:J_ 

ENQ.....CAP 
'---- ---

Blank D 
Slotted D 

----
'--- ---

Engineer or Geologist ll ::Z'/:f 

WELL DATA: 

Pipe Type: PVC[] 
Stainless ste~Yo 

/ 

Diameter: 

/1/ 

/ 
·' 

c' 

Slot siie: 

/ 
// 

SEALS: 

' 
// 

I 
/ 

pther &alil~uor?~J fful 
/'/ 

2"0 
4" 0 -,, 

Other (,2-5 

0.010 ~ 
0.020 0 

Other f'o. fi-L u/o....,~,.,J 

rVc~~'\.~ 
Depth below ground surloce 

From To ---.. -
Bentonite: 

Cement: 

MONUMENTS: (1), ""'-

Flush mount D Post 0 
Description. __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type Tf1rc.aJal ~/(4 r 

Pin end : Down D tV/If 
Up D 

SAND PACK: (1/iJ ne, 
Type or gradation-------

Depth: From __ _ To __ _ 

LOCKS: Type tlaffc!r ,1)4cl6c::lc-
' 

Key number .;200 I 

Length cutoffs, last section:------

/ 

Well stickup ) , > b 



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEI I CONSTR! JCTION DETAil S 
Job Number '"> 2 -I- /1,3) I~ 3 

Monitoring Well Number f} 11 LJ I 

Joint - ,.--- ---

SECTION 3 

Blenk 0 
·Slotted 0 

.SECTION 6 

Blan'k 0 
Slotted 0 

----

,-------

----
Joint----- Joint - ....___ ---

SECTION 2 

Blenk lKJ 
Slotted 0 

;SECTION 5 

ro' 
-I. '6~ 

----

Blank 0 
Slotted D 

----
Joint - 1-- ----r 

0·) '> 
Joint - f-- ---

SECTION 1 

Blenk 0 
Slotted~, 

SECTION 4 

Blenk D 
CJ. Lf 51 

Slotted 0 

-----
,___ ----

Date Installed 5f'/) c:; / o'-i 

Engineer or Geologist }?,..4 1-IPsv""""/ 

WELL DATA: 

Pipe Type: PVC 0 
Stainless steel D 

Diameter: 

Slot size: 

SEALS: 

Other ____ _ 

2"~ 
4" D 

Other ____ _ 

0.010 0 
o.o2o D 

Other ____ _ 

Depth below ground surface 
From To 
--'""·· -/ 

Bentonite: · }.,']"' b,) 
c·._.+Ly, 

Cement: 
'7/o~.)l-.. 

MONUMENTS: 

Flush mount 0- Post 0 
Description L.;s+ s'l .. .-1 "-v/'). .x ;-"' bJ, L. ...... ); 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 
Type ___________ _ 

Pin end : Down 0 
Up~ 

SAND PACK: o;t~l<;r /V.--I"-. 
c_o ~r·"'J~ 

Type or gradation s; /.c., r;~ ... J to-~0 

6~ ~ I 
Depth: From • S" To I~ 

LOCKS: Type ______ _ 

Key number _______ _ 

Length cutoffs, last section:---------

Well stickup --------



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEI I CONSTRI JCTION DETAil S 
DRCA ~7/o 7-1)- oo 8 f-o.c" Job Number 37-;/-/hcff/ ~ 3 

Monitoring Well Number J2 M tJ I 

Joint - r- -..,..,.--

SECTION 3 

Blank LZJ 
·Slotted 0 

~~ SECTION 6 
>ilt 

= .1',:...-----
/f I L/ Blon'k 0 

- Slotted 0 

----

,...-- ---

----
Joint----- Joint- f-- ---

SECTION 2 

Blank~ 
Slotted 0 

SECTION 5 

Blank 0 
Slotted D 

---- ----
Joint -I-- ---

SECTION 1 

Blonk 0 
Slotted I1J. -

----

Joint - I-- ---

SECTION 4 

Blank 0 
Slotted D 

----

Date Installed ~/v;,/bf 
. Engineer or Geologist .J..uue:/Lt£EA,€JL 

WELL DATA: 

Pipe Type: PVC~ 
Stainless steel O 

Diameter: 

Slot size: 

SEALS: 

Other ____ _ 

2"0 
4" 0 

Other ____ _ 

0.010 fB'II 
o.o2o D 

Other ____ _ 

Depth belo.,. ground surface 

From To 

Bentonite: T1'"?r · -

Cement: 

MONUMENTS: 

Flush mount bZl Post 0 
Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type ~ro 

Pin end : Down 0 
Up [g 

SAND PACK: 
Type or gradation /O-lD 

Depth: From J.,_j.g' To if'G(:::"'>· 

LOCKS: Type M/J!sta1_ 
Key number-.-:Z.o=o:..J..i ____ _ 

Length cutoffs, last section: 1,.8'/ 1 r 

Well stickup ------



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consultants 

MONITORING WEI I CON SIR! JCTION DETAil S 
Job Number 32_.-( -/f.t;;ZrJ --3 

Monitoring Well Number Zu 1'--1 lA..J I Date Installed CZ .rVZ,Olf 
Engineer or Geologist ..J, ('-("l.<-;1\.Jal...--

Joint-

SECTION 3 

Blenk !k'J 
·Slotted 0 

Joint-

SECTION 2 

Blenk EiJ 
Slotted 0 

Joint-

SECTION 1 

Blenk 0 
Slotted~ 

Joint-

END CAP 

----

Blon'k 0 
Slotted 0 

~---

----
Joint-----

SECTION 5 

Blonk 0 
Slotted 0 

---- ----

----

Joint - f.-- ---

SECTION 4 

Blank 0 
Slotted 0 

----

WELL DATA: 

Pipe Type: PvcQ 
Stainless steel 0 

Diameter: 

Slot size: 

SEALS: 

Other ____ _ 

2"~ 
4"0 

Other ____ _ 

0.010 ~ 
o.o2o D 

Other ____ _ 

Depth below 9round surface 
From To --..... ~. -

Bentonite: · lle 51 
SoiL- & ¢ 
Cement: 

MONUMENTS: 

Flush mount fl} Post 0 
Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type .1{1£.€~1) 

Pin end : Down 0 
Up~ 

SAND PACK: 
Type or gradotion__:./_0_/.:....ZP ____ _ 

Depth: From 2:1'.za To _,_f...:::lle._____ 

LOCKS: Type /'-1 f'rSn::f'L 

Key number__;;.:?eo_· !..-1 -----

Length cutoffs, lost section: 0.]20:-

Well stickup ------



=111 SHANNON & WILSON, INC. 
_, Geotechnical Consult1anls 

MONITORING WEI I CONSTR! JCTION DETAil S 
Job Number 3 2 - I- I ~~J,. 1-3 

Monitoring Well Number ).} M k' ).._ 

Joint-----

SECTION 3 

Blank IKJ 
·Slotted 0 

SECTION 6 

Blan'k D 
I O .r Slotted 0 

----

----

----
Joint -f..- --- Joint-----

SECTION 2 

Blank~ 
Slotted 0 . I 

to 

----

SECTION 5 

Blenk D 
Slotted D 

----
Joint -f..- --~ 

0,;.<;"/ 
Joint-----

SECTION 1 

Blonk 0 
Slo\led'B} 

SECTION 4 

Blank~ 

'7',, Lft;· / Slot ted D 

Joint- - 01 ·;;r.; -=1 / 
END CAP . t 

.......... 3'{.57 'hrr1c 

;y 3 ~. 'b e. (YJ 

----
----

Date Installed [{ /) '1 / o '-/ 

Engineer or Geologist f? f) 1-!1 RJ J-( 

WELL DATA: 

Pipe Type: PvclS] 
Stainless steel D 

Diameter: 

Slot size: 

SEALS: 

Other ____ _ 

2"~ 
4" D 

Other ____ _ 

0.010 ~ 
o.o2o D 

Other ____ _ 

Depth below ground surface 

Bentonite: 
c ... :·H;)> 

Cement: 

MONUMENTS: 

From To 
);:?''" .. ~ o, !:5 

2o.~lr" 

Flush mount ,KJ Post 0 
Description (<;:;'t s·J .. ,., ...... /:2K' ;,,.if> 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 
Type ___________ _ 

Pin end : Down 0 
up_® 

SAND PACK: o .J.,(<v fv',.{e, 
. >~o- .. J.. ~f''"')s 

Type or gradation ~J·c~ ><- -J tv- ':I u 
Depth: From j B r To ~'ly ~ 

LOCKS: Type ______ _ 

Key number ________ _ 

Length cutoffs, last section:--------

Well stickup --------



=ttl SHANNON & WILSON, INC. 
_. Geotechnical Consultants 

MONITORING WEI I CONSTR! ICTION DETAil S 

Monitoring Well Number :J.J../1 W 3 

Joint-----

SECTION 3 

81onk0 

·Slotted 0 
t 

lo 

SECTION 6 

Blan'k 0 
Slotted 0 

----

.-------

----
Joint - f-- --- Joint - ,...._ ---

c, .. tt.~l 

SECTION 2 1 SECTION 5 =-
Blank~ 

Slolled 0 
Blank 0 

10 ( D Slotted 

=i--
1 ,.,. .. .I = ~ r 

---- ----
Joint-~--

Oc31 
Joint - ,...--- ---

SECTION 1 

Slonk 0 
Slotted 0 

/ttl( 

-tJ.t) 
:: ~- 37 

----
OrJs·' 

Joint - - ~:...:.__-

SECTION 4 

Blank~ 
Slotted 0 

----
----

Job Number 32-1-lt 'i!ZJ-J 

Date Installed ~lz 7-/oJ 
Engineer or Geologist R, Hc.s.rC'•:z 

WELL DATA: 

Pipe Type: PVC IRJ 
Stainless steel D 

Diameter: 

Slot s1ze: 

SEALS: 

Other -----
2"0 
4"0 

Other ____ _ 

0.010 lg] 
o.o2o D 

Other ____ _ 

Depth below ground surfoce 
From To ~?t "11 

Bentonite: · ~-- .. £:i2" 
{. <-< t"f,-,._7 ~ To ~ r 

Cement: 

MONUMENTS: 

Flush mount ~ Post 0 
Description 5'-k.ci {c~.;sf), 2 /:-cirs· ...,=rz" 4r.:.h 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 

Type n.~ dz;·., c 1""/.-rrr.c/'cJ vfPry 
Pin end : 

LOCKS: Type has rr- r 
Key number __ ~Z~qe~/ ______ _ 

Length cutoffs, last section: ------

I 

£ N 0 CAP '---' - 1!; '£ff 
~ 

Well stickup +- t], (p j,. { to.rrv- -) 
( iJ 1 r"ic ,.,a! c ... ,~) 

: 

~\ 



=111 SHANNON & WILSON, INC. 
_. Geotechnical Consultants 

MONITORING WEll CONSTRIJCTION DETAil S 
Job Number ~ 2-1-/£p>l-C6 3 

Monitoring Well Number 2 6'nw ( Date Installed 15/ >u 10'-t 

Joint - r-- ---

SECTION .3 

81onk'KJ 

·Slotted 0 

.SECTION 6 

Blan'k 0 
Slotted 0 

----

~---

----
Joint - '---- --- Joint - f.-- ---

SECTION 2 

Blank~ 
Slotted 0 

Bc.y, cf >~ .... J 

f I II 

,SECTION 5 

Blank 18] 
tor Slotted 0 

----
Joint-~--- Joint - f.-- ----

SECTION 1 

Blank 0 
Slotted/~ 

----
Joint-~---

SECTION 4 

Blenk~ 
Slotted 0 

. I 
to 

-----
'------

Engineer or Geologist g. I-(,.,_ .. h-.. ~-~ o ((_ 1'-les>"-) 

WELL DATA: 

Pipe Type: PVC [ZJ 
Stainless steel Q 

Diameter: 

Slot size: 

SEALS: 

Other ____ _ 

2" 0 
4" 0 

Other ____ _ 

0.010 b(] 
0.020 0 

Other ____ _ 

Depth below ground surface 
From To 
;;-:~ ;· ) .. :-;;_ i{ ~ 
tfr r. '2.::?. s. -

...,. / 
":7,) 

MONUMENTS: 

Flush mount .[29 Post 0 
Description __________ _ 

Depth below surface __ _ 

Stickup __ _ 

JOINTS: 
Type ____________ _ 

Pin end : Down 0 
Up rgj 

SAND PACK: o) lefo'-)' tv .. --i.,... '3 

Type or gradation (t.J. ~,P-')' ;,·.;:<.., ~~·( 1u -.)~ 

Depth: From l 1:/.,g To '-ll / 

LOCKS: Type ______ _ 

Key number ________ _ 

Length cutoffs, last section:------

Well stickup ______ _ 



=111 SHANNON & WILSON, INC . 
. _. Geotechnical Consultants 

MONITORING WEI I CONSTRI!CT!ON DETAil S 
Job Number lZ-1-it'ifU-J' 

Monitoring Well Numbert:''tAI~Uhw 3 Date Installed $/zz/o'( 

Joint-

SECTION 3 

Blank [K) 
·Slotted D 

Joint-

SECTION 2 

Blank D 
Slotted~ 

Joint-

SECTION 1 

Blank 0 
Slotted [8J 

Joint-

END CAP 

,...--

--------------
-

---------------------
-
------------------------------------------------------
~ 

--------------------------------------------
f--

...__ 

("1 0 ,, .. .._. . .,,C 
. o~ '<' 

SECTION 6 

~ 81ook0 
1 Slotted D 

era 
-
~>oAI 

<(.-){""!. t, 
p~cf(, 

,.. Joint 

SECTION 5 

Blank D 
I 

Slotted D 
/0 

w 

I 
Joint 

SECTION 4 

Blank 0 
l 

Slotted 0 5" 

Q.y~ 
Pre~$/-;~ 1(. Z ( bfo 

r-- ---

----
-----

----
-----

----
'---"---

c 

Engineer or Geologist ~-./;;= /k.sio"•E 
I 

WELL DATA: 

Pipe Type: PVC~ 
Stainless steel D 

Diameter: 

Slot size: 

SEALS: 

Other -----
2"~ 
4" 0 

Other ____ _ 

0.010 ~ 
0.020 0 

Other ____ _ 

Depth below ground sudcce 
From To 
--(·•.. -I 

Bentonite: - S.§" - 0 • 't 

Cement: 

MONUMENTS: 

Flush mount ~ Post 0 
Description {fcc/ cc..-e, 1/z'( i ·i~ t,~.,._dj 

l 

Depth below surface y._, J r c:. ,,c>'V'c. 

Stickup ___.::"' 11/.,. c·.,.-.c•"CJ-.:. 

JOINTS: 

Type 'fhrcr:.cf~d 

Pin end : Down 0 
Up~ 

SAND PACK: 

Type or grodot ion -=-'=0_--=C,:.=O~----
Depth: From 2{; To !J. ) 1 -Sir~ t;-"?1, 

~ • T .,..~;; .,.,. i.< FC 1:-~r::/' 
LOCKS: Type ______ _ 

Key nu m ber___.L=...,~tf/~?::--4:.!_ ___ _ 

Length cutoffs, lost section: ~O_t_1 ___ _ 

Well stickup ------



:::III __________ ~G~R~O~U~N~D~W~A~T~E~R~S~A~M~P~L~I~N~G~L~'~o~G 
Shannon & Wilson, Inc. 

Job No: 3 2-/- /{e9eJ- 3 
Page--L-- of 

Owner/Location__,£"4·f8-J...Lfr't!A3~...,::':_..__J.:_rJ~~=--· _cN(__!.....:_!~G~;-~.,~~!o:::.-Ll =-· Lfr!V=.L..!..:...=...!..:.~-=---U-=· ~~~u~· L/tf'-'?~==---4-1 _:5:::::..-:..!.7TB-=--:3=-------

Well No.: 03 Wf6 2-- RandomNo.: _____ _ Date: ________ _ 

Weather:------- Time Started: Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): ·-(oC Dr:; (k-~ iN E-" 

Height ofMP Above or Below Land Surface: _3..c.....:, <.o~Pr:...:· ~----------------...,.__ 

MP Elevation: Water Level Elevation: ------------
Tota1 Depth ofWell Below MP: 

Time of Depth Measurement: _______ _ DTW Below MP: 

Diameter of Casing: I .Z..."!J 11 

Water Column in Well: ----------

Gallons per ft: O,C(pf Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: -------------------------

FIELD PARAMETERS 

Time: ___________ Od,or: ______ _ Color: ------- ~ 
/i{l,(__ ... ,f .-? 

'!>/'Z:J..- "f,~ Volurfi~:ORP: :7 7-. pH:~Sp. Cond. ().f.tJ ---DO: .l.2c_i_ Turbidity: Bfovvt..j S • ~~ 
M:JI'-~~c) , - -- (\\. S£ z--

'-'fn r1'l.,- 0. .. '"1-' =1-c; ____{,__ ~ i.rtO'f:f 

Sampling Method: 

.. ,. 
" - ~· 

____________ Sample Time:. ___________ _ 

Sample ID, Analysis, Preservatives: ------------------------

Remarks: ----------------------------------
Sampling Personnel: ------------------------------

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 



=111 ~~ - GROUNDWATERSAMPLINGLOG 
------------~~~~~~~~~~~~~~~~ 

Shannon & Wilson, Inc. 

JobNo: 32~l-10Pz/,.3 
);)age of 

Owner/Location. uS A-~:;~ rv£' tAf'.& . S1. ~ .i.£ (J LAr..IP .5-tre::= 3 ---;---
( ,, ! , 

WellNo.: 0 2: iAJPo3}f>' RandomNo.: Date:--,---------

Weather:·------- Time Started: ------ Time Complj::ted: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): ---roP or- CA S,N& 

Height ofMP ~r Below Land Surface: ~2-=-·_g_:_:_~__!_Fr__!__:. ____ --"-----------

MP Elevation: -------

Time of Depth Measurement: 

£•r 
Diameter of Casing: [?f. 

Water Level Elevation: 

Total Depth of Well Below MP: (p=--':..:d:_4,_!_)kc__:· :....·-~--,---~ 
:/'~ rs/z.u'rJJ-z':7/tl•?> 

DTW Below MP: ~ -3./j tt:-r / ~- -!..:> , 
Water Column in Well: -----------

Gallons per ft: o.M Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: ------------------------

FIELD PARAMETERS 

Color: -------

Evacuation Method: f..,\lt,<n:f v) f?CI'Lt Sr:Q=\1.:n0 (Zu nrf?. . 
. 1/ ·. I -t-·--1:.; ""> . 11/0.'"t , 

Samplmg Method: r<'r• p.._.....,f f ./fe·thr/<4 ,. .. Satnple T1me:._+-/1.)::__:_, 0~~!_ ______ _ 

Sample ID, Analysis, Preservatives: ----------'-----------------

Remarks: 
------~·~.7~.-. --~-----------------------

Sampling Personnel: _f?~D'---'-Ij+-·-· --"'--~-----------------------

'\,_, 

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3":=0.37 4"=0.65 6"=1.46 

,. 



5111 I 1 

GROUNDWATER SAMPLING LOG.· · ·• 
Shannon & Wilson, Inc. I'' 

,}:;~. 
Job No: ? .2 -I -1 t'iJ2 /-.f 

Page { of 

·Owner~<?gation U )'t'f~C,s:-. fl/ c.,::- ~/' o 
1 

- Fo •'"-r c' tY f7~~ ke-4 J e ---
., .. ,_;:') ... 

Well Nd.: .I ¢''1: ME e:;JJ ~ f's- Random No.: _ __._ ___ _ 
wed~~er\ Hcf=?.<e /s.....,Re 50':> Time Started: -+--t ~__j· L-L.i.~o.o~--

Date: 'd/zo/acJ- ~ ?fp~/6c.~ '3h Y 
\ .i, 

!1:?<~"-- ;' ••....• ·.··. > • l/ I). L 

Time Completed: _____ _ 

ME:A-SUREMENT DATA v 

___ ... 6"" ...... ---

Evacuation Method: Pet?t. ""~-r'At.Xl c.-- Pu 1'\.A e 

Cn4 -rvt:GB. o 
W2$S s I .L7rf 

Sampling Method: ____________ Sample Time: l!.l[{. 4- 5 ,.-.._~ 1.-..c: /.... . 

Sample ID, Analysis, Pr~ser¥atives: ~ ~f:p£,b (p~ 1o.1 /suJ'(Zk0.), PA1~S; ~'\ ,, 
t>CZ-... )~ Cf5:.-1£-tc>2-) /03) 

Remarks: 
----~~-------------~~~--~--------

Sampling Personnel: l$D;H '7 J A (c. 
~~~~~--------------------------------------------

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

IV 6- I ·1 
-Vi 1/ 
0 2- 7 . /f. 

0 /f'l!. L-s 
jr--l 

- ~-----/ 
r; t~l'? ~ 

~ 0·· .\ Ll 



~Ill - GROUNDWATERSAMPLINGLOG 
------------~~~~~~~~~~~~~~~ 

Shannon & Wilson, Inc. 

Job No: -s2~1~ 16 ~ 2-1 - 5 

Owrl'er/Location U S.A L f, 1\J E . c:_~ f'"" S:t . L.:...__,, '"""'-l' 
I 

Well No.: (J;WPIJb (2) RandomNo.: ____ _ 

fc:.cJ ~ d'" ~ 

Date: ~ /) 1/o~ , '?{/Y)../o-1 , 

Page of ---

Weather: H..,lfo. 50\ J,J h~ V",;..,LJi~me Started: ------
br~"z 

MEASUREMENT DATA ~' 

Time Completed: ____ _ 

., 

Measuring Point (MP): ....:tJ-=--~c; :...::; J'-"., __ 7._""-+---+--~--+------+-"o::..=:..~~.a!<..:L-....:...._:~-.:...;_ 
0 lltl/ 

Height ofMP Above or Below Land Surface: ~__L._.....:'--'CJ~--------2:·'''!....--------

. MP ~~ation: . ·%:. " 
I"~' 

. \ 

''Total Depth of Well Below MP: 

Time of Depth M~.asurem~t: _______ _ 
'~ \ 

DTW Below MP: 

Water Column in Well: ------------
. 1v/1 't- ·. Diameter of Casing: ___. ...... l_'-''"!..__---"-':-..,.- Gallons per ft: b, O<..td Gallons in Well: 

• ~'"" 
1 

9 .,"l ... 
5

-L. Gallr;ms to be Pumned/Bailed : 
"} I "'-"'? """"' I ' r al b<.;r t!V. 

Development lnformatiQn: ....:l....::5;...;..··..:...o-L.----=·2.2,~._"-4!-~-~...a!-.',_:,'L-!.'~o::r:.· -+--/-=-6-=.' o_'-;_( _s...!.!....:.; G~·l_1 ~...:...+~...:::..._,t 

. A. . ~.; _,!.?~_IY ~ '$ ·.::~- ~ ~].(~ A'] J /1 O"( -F~" 1'>!_~ J'1~)·~ f'•r )<'".J J~l':_. -"c .••. 

FIELD PARAMETERS '~ 

l04D 

~'-----
110~--

...... ··· 

~· ;: ·r:~·:~:·~ ~ 

E~ac~adbn Method: e~ SfPrt.-.17 t,;' PVt.~ 
• : .'·! ~ 

Sampli~g Method: ~17(L17L Pu ,rjJ Sample Time: J L( ).) ~ ><--<-> t ~ ~· ( 

Sample ID, Analysis, Preservatives: oitJt£03 

Remarks: 

- ,--~/(7~XF'r'ILIDI/&J'62kr:.} D{L~ /(2._((_-V (foiu16 z./r/j:s;), i 

PAri su-r 1 
I 

I 
------------------------------------------

Sampling Personnel: ---=~..:::...:::-:....:__1 __;\f¥141:-J, c.::. . .l___!-"-ff'J_~_·,...!_l_~:::.· --=--::.:=rz=--_.}:;=.=ee:;:!::~:::_.:==------------
WELL CASING VOLUMES 

GALIFT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 



~Ill . 
--- ----------~G~R==O~U~N~D~W~A~T~E~R-S~A~M~P~L~I~N~G~L~O~G 

• 

Shannon & ~ilson, Inc. • 
Job No: 12 -i -J 692 !-J> 

Owner/Location U 5· AcE>' fl/ E. ~c.~ c, 
Page f of ---

5 e. L,"....._,i/'c.._,c.- L~.R', >'£7'-c .f 
; 

Wel!No.: ¢'fii/E¢3eL-VfJ6 RandomNo.: ____ _ Date: q /Z d/'Clf-

Weather: ~'?J $0- v_..--,'4(.- lv.-r,iiime Started: --=----

MEASUREMENT DATA 

Time Completed: _____ _ 

M.easuring Point (MP): /V. .s ;'e-/ t' Tc.'~f c.:c<£ Jt,,u, ,:~, 
(- 7 

Height ofMP Above or Below Land Surface: }. ")~_... .. ~A/,...._ ( •;Jf<- c;),..,·.,,:J 
MP Elevation: Water Level Elevation: ·· 

• 

• 

-----__________ .:__· t>-~ .. 

Total Depth of Well Below MP: _'1...::.:<>:__~_:_;_'_-.--r.--~!!=...____ J s·i~-r: "'--A 
tf!Zc..1. u-.~,~ t I 6 ?s4 .. ....._ ·- ~~ 

Time of Depth Measurement: ---------
, b ,. / .. ..... (' 

DTWBelowMP: o,{t c.l<; ,....,~ 

Water Cplumn in Well: 

Diameter of Casing: Gallons per ft: ··~-. Gallons in Well: 

~ Gallons to be iumped/Bailed : · -.-. ______ _ 

Development Information: S'~t!' ¥t'f;-r r- -..e~,i:,.,. Cct-1r,_ - ;..r.·Ls-· t.>_.;> z l' ..,-:;u:p/ .{~ 
1 f"a>v- l f:;li~ <./~ .t cl.-". aff..e.,...tf~..._,../ d r:~: -~.,.-. -~& 

f$/Z/_ ... t0:)?-6~'1· L..._.J ),.y lc.:r:z_ c; ~,_(• 
FIELD PARAMETERS 

• 
Time: _________ Odor: Color: -=--=--

~ 
Volume:ORP: -=--=--=----=- pH:~Sp.Cond.~ DO: ~ 

--~--- ~ ~ 

-~ 

Turbidity: __ _ 

Evacuation Method: -----------------------------
Sampling Method: ____________ Sample Time: ___________ _ 

Sample ID, Analysis, Preservatives: -------------------------

Remarks: --------------------------------------
Sampling Personnel: -------------------------------

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.3 7 4" = 0.65 6" = 1.46 

J'c-



5111 GROUNDWATER SAMPLING LOG 
Shannon & Wilson, Inc. 

JobNo: $2-/-j(,'Jf")J-) 

Page 1 of __ _ 

Well No.: W P 6-~ Random No.: Date: ------
(011Nto ~(, WPI~'S) 

Weather: ---------- Time Started: Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): _1--=-oF---=.o_+ _ __,{''--'c.,:::...::..s.:..:..; ""~--------------------
Height ofMP Above or Below Land Surface: _):..__::. . .,_ ... _I_S_' _________________ _ 

MP Elevation: Water Level Elevation: 

Total Depth of Well Below MP: -~-·_., :::..1._'-1_/ _____ _ 

Time of Depth Measurement: DTW Below MP: 

Water Column in Well: -------------
Diameter of Casing: I. )5..-J Gallons per ft: 0' 0 b 1 Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: 

FIELD PARAMETERS 

Time: Odor: Color: 

Volume: ORP: pH: __ Sp. Cond. Temp: __ DO: Turbidity: --
,;i lb_OI 

o ol. -~ -t.2 ~ 0, ).5~ A='-- '":1--'-i~ ~~ '9,).(~ 
lb.O& • I '.7 1..1' I .k0..l_ o .. ~<fs- 2H_ _l..:i!_ 
l (.o '1 0. ~S' 2a.l£ L_l'l_ v·J.'l5 ,_ ~lf 4. c.·~ 
tl; I 1... ~ '1,) ~ 

--
0 .y~5 c .. l.<>r ~ ..2:_i_Q_ 

I (.. 'li' Q .. t;; I'). I. 5" ~ 0 .~ (. £.5'-1 C.-~1 

I t/2-.t. ()! 1 <) IL.i o :"\ 1:5-7" 0. ISO ~ ~ --
11,,:. l..:zi' I 1~1-'l- l:>·b'-1 C., I 'l. (. G.. 5 ') ?1' • ...(, - (t.,~) 

Evacuation Method: tp.,_ ; s. i" I I t P ........... 
Sampling Method: 

Sample ID, Analysis, Preservatives: CJ '1 WF 0 b G.l.v' 

Remarks: 

Sampling Personnel: _J>.c._L;>_.:.....H+---------------------------
WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 



' 

=111 - GROUNDWATERSAMPLINGLOG 
~~--------~~~~~~~~~~~~~~= 

Shannon & Wilson, Inc. :t1; 

Job No:32-/-l b~ZI-l 

Owner/Location ({ 5~i4C/? J 

Wel!No.: cz56 WP.s-

Page I of 

Le<wrcP?Ct::- LA,, 5r +-c 0 ---
Date: ?!/) s/l>) r;/) '-! Random No.: 

---~--

Weather: ------- Time Started: ------ Time Completed: ------
MEASUREMENT DATA 

Measuring Point (MP): r o.c () f!- C:...c:. £' ~ 9 
t. 7 

Height ofMP Above or Below Land Surface: ~~'-'"'-'1'-L--/------------------
MP Elevation: Water Level Elevation: 

Total Depth of Well Below MP: """)"-'0:::...!:..-t _7_,fS""-. ____ _ 

Time of Depth Measurement: DTW Below MP: ;z, I :;t 
~~~--------

Water Colu'!nn in Well: 

Diameter ofCasing: -+-\':.....:)~5 __ _ Gallons per ft: b· OG '-1 Gallons in Well: 

Gallons to be Pumped/Bailed : 
>"~ ... ~ f••· e -/p?-: ,.JO ...... r "'>£., -(i.;;_, , . . 

Development Information: ~._..}· Jr., I .. """"·. 1 " c.; ·--1,/fS f>.., .. ,..) ,, /&"'ICJ"-(){f-

~'1~·.z)1/ r.-.5,JJ-;.Ja-~r ·"u1t{ 'i/s: 7.CJ'1/ p ... ">"J J,.1 t)::">Y 

FIELD PARAMETERS 

.~:' ;) TL......r 
V1JS· ~ '-f __,~ - lc.i (),'IF 

·-2-:lS,) 

-j<.i7,). 

pH:_. __ S,.p. Cond. Temp:__ DO: 
7,77 ., O,Yi'i':f..., ~c.. 

__ Turbidity: __ _ 

~ 7~7£ 

i 
' 
~~ 
#' 
p 
i 
r 
i 

1'5., ~ 
IS'·(> 
I' --1 C, 

·:L...S...l. 0-~1} 5.).'{ ~ 
-~ Q-3-~0 ~ '3. & '3 

--£1'i,() '~ ,...,1) .~ ~ 

Evacuation Method: P ,. ·· • >I"' f I , '- P .... ~ 
Sampling Method: ____________ Sample Time: ___________ _ 

Sample ID, Analysis, Preservatives: -------------------------

Remarks: ---------------------------------
Sampling Personnel: 

WELL CASING VOLUMES 

2" = 0.16 3" = 0.37 4" = 0.65' 6" = 1.46 

~IV 

v ;;? /..., "'"'c" 

·T·-. b' J· ... A •• ·,· ~ '"'"-• I. I_ i~ ~r, • ....,.,,(~· "v ., .. b, 



11'1 iT :tv 

(1' )..) 

17-~'LC) 

;;111 - _____ _;G;;;:.;R=O..:;:U..:...N:.;::D:....:W...:...;A~T;:;:,E;:.:R~S~A~M:,;:;;P::....;:L~I~N~G;:_;L~O.:::!G 
Shannon & Wilson, Inc. 

JobNo: ~-2-l-16lf)}-) 
Page ___ of 

Owner/Location. __ l.J~$.~A~C--..!=E/7-~/v'......:E~:..'--~C....!:c'-#pc:x:.-P...,.--____:~:_.cJ'--'.~-=L.!::.-=:.:vv:._"_,.. "'-'-"'_..:::1:._:-,;'-..!:c~/'---+-' -..2~-'-' ·-'.:."7 t"L.J;;h~---=---- I~ . 
WellNo.: {4(? 'vVf6 RandomNo.: _____ Date: Cj/)jo·1 

Weather: {. fo..,J,~ /~"" '7o) 
. I 

MEASUREMENT DATA 

Time Started: ------ Time Completed: _____ _ 

Measuring Point (MP): _"T~.;"-1-.J_. _c._'+_"'_--"'--'<:.i.!--Jf--------------------

Height ofMP Above or Below Land Surface: _.:....:..____;__:__ _________________ _ 

MP Elevation: Water Level Elevation: ------- ------------
Total Depth ofWell Below MP: / S- '0') 

Time of Depth Measurement: _______ _ DTW Below MP: _-1<j--J.,_,S~t~/-----

Diameter of Casing: l , ) 5 ,., 

Development Information: 

"'11> 
FIELD PARAMETERS 

-J.~ ~_.; i D2'-' ~ C,,fSI~ 'f .. y) J-j ~V :Jy 
II ') (J D i l.v .,_ h t"'Y.I )-·; il !j'(, 

Volume:ORP: pH: __ Sp. Cond. 

0:1. -j"2."..v7 ~ 
C; { n5':y -i~'-1."' b.S} 

D- ::lS' -~?l.,::i 3· ~ -~ 

Color: G: ...-.,_ y, ._. L. f5 r.:J-"" 

7 

Temp: __ DO: Turbidity: --
O.yo'5' ·% .... ':7-;1 b 0( 4.'io _,_YL 
Q, -lo'j 5',l:f'( ~ 
Q,'::fl'l.. ~ 0-7} ----11~'2~ 0-' ",-=75 - "l.S~,) ~ o-Lf~"'' 5>0 .. o-7/ --

L).~ -- --

~~~~M~od: __ P_~--~~~~~·-4~;~,--R-~-~~r~------------------
Sampling Method: ~ Sample Time: I ~ "$ ) 'i / .;-!' 0'-t 

Sample ID, Analysis, Preservatives: 0 '-1 AJ F 0 b 6:. Lv i U l: ') >< I l H t L ~ >< I L U?. 0 :< VoA- H ( L 'l< J'>~.., 
... T?'Et_ bRv,. r:>ltq_R ~o. Pu;:. /~(~~~ ,..., .. , .. ~ / r.:i~' v;-_ 

Remarks: - - / 
--------------------------~-----------------------------------

Sampling Personnel: ------------------------------

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 



~Ill - _____ __;G=R~O=U.::...;N~D:....:.W.:...:· A~T.;::.;E:;:;R;:;.;:..:;;:S;,;..:A:.:;.;M,:;.;:P:..,;:L::.:::I:=..:N~G:..;;.L:::..:O~G 
73 7-L 

Shannon & Wilson, Inc. 

Job No: 32-(-16 f(lz/-'f 

Owner/Location 0t 5 ,4-C ~ , 
; 

Page ( of __ _ 

II/E. Cc.LJr:..., s~. ~wre.s-tc.c- Ts-.d. 5-·,.::r-e 6. 
"~ . 

Random No.: Date: ff/::r?/.;:;'f, ]f/}.;...f 
7 

Weather: ------- Time Started: Time Completed: 
---~--

MEASUREMENT DATA 

Measuring Point (MP): _T.~oq..,c7~.-!o~f!._......:C=::..=q:....,s-~/~~~q:._ ________________ _ 
L- // 

Height ofMP Above or Below Land Surface: ___:.--"'-'1~).~-----------~-----
MP Elevation: Water Level Elevation: -------------

Total Depth of Well Below MP: f 0,. ~ / / 

Time of Depth Measurement: --------

---~~~.;-,~f~J~s----

DTW Below MP: 5 ~ '/ 2 / <,?-J "1 

Water Column in Well: ------------

II., r ,, 
Diameter of Casing: ---'-'~r:.._:_J--'--

FIELD PARAMETERS 

Time: Odor: 

Gallons per ft: 0 .. 0 6 :.r Gallons in Well: 

Color: 
~--------~ -------- -------

Volume: ORP: ___ _ pH: __ Sp. Cond. __ _ Temp: __ DO: Turbidity: ---c--

Evacuation Method: ----------------------------

Sampling Method: ____________ Sample Time: ___________ _ 

Sample ID, Analysis, Preservatives: ------------------------

Remarks: --------------------------------------
Sampling Personnel: -----------------------------

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = ·0.65 6" = 1.46 

/,z_s'' 



V'f 

=III _____ ....:G:;:.;,R;;.:.O=U.:...;N~D;....:.W~A;...:.T~E::;;:;R:;.:..,:;;:S~A~M..;:;;:P~L::..!I:.;...N:...::G!....;L:::.O~G 
Shannon & Wilson, Inc. 

JobNo: ~)-J-/6~'"J-I-> 
Page ___ of __ _ 

Owner/Location~LJ:......>c...LAJ..__(___!f=----N--=F _ _::(=-: • .:.'=-!I)!:O.!c.__ _ ___,L~-l.+~. --'-l..c-c.~""'="'.::..."'.:..!.-"!o..t. ~<--'T::=:..:;,t;0l.......-_s.~; 1.s.c~'----r y 
Well No.: (J' b vvP-:=;. RandomNo.: Date: 91)/0 f 

I 

Weather: (/o"'J/.Ic>_, So'; 
" 

Time Started: Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): _T.:..:v::...J· F---~c:J_( _ __::~.:..........:~------------------
Height ofMP Above or Below Land Surface: 

MP Elevation: Water Level Elevation: ----------

Total Depth ofWell Below MP: I) .. ~~/ 
~------------

Time of Depth Measurement: ------------- DTW Below MP: C,. ) (/ 
-~~--------

7).L 
Water Column in Well: ·f) ·; o' 

~~~----------

l . )..
,... // 

Diameter of Casing: --I.,.....~..L2.:..........:_ Gallons per ft: 0 J O£'-f Gallons in Well: 

Gallonyo be Pumped/Bailed : 
>....-:;,.. ;. F""r>~ """'/ r···· f"-r . L,,)~.., rr.,_ '"~"~r 

Developmentlnformation: I!'J& l)lw·:=,.?v" f'"'j'/ )ri' 11""~7..,·-qs'is 
)..0) 1 f-'1 w 1·1'1, r ~-y) ~lri' l.<.\ ')_ ') 

"1f:, Jl ')0 Y;li" 1 ''1.7t.>" J?"') I I 1 t r 5"'6 73).: 

FIELD PARAMETERS 1 ::to& l>rv4 ,"'N" t · 5 ·-' ) > c."~tr··) {- ...... ,.. -) - /,.·t;. ~ 1--L )/ ·-I y. '·~. 1''2...':2../ 

Odor: 
~------------ --------- Color: --------

olume:ORP: pH: __ Sp. Cond. Temp: __ DO: Turbidity: br'----
01 ~/. () (~, 5c; o,o'1'2.. ":'X-. $','1'1 .. <.. 

''·"" ·x 
'1 .. !:1)/ 

,.;.,;,;;: ,.2.5 Y'lS ~ !.2, 0~~ 5,o·1 ~ 
;r ;5 l o. "f'. {to."\ m Q.-OISO ~.(, i ~ 
11: "1!o.Jt; f5),).. ) o.u75"' 4, 3.¥ $:1,50 

11C)i l (01,/v 5-~4 o,,:,]':f 4 .. i7 ~ 

Evacuation Method: p "· • <:.·~"' (I, < f..,.-...... , 

Sampling Method: 

Sample ID, Analysis, Preservatives: 

Remarks: 

Sampling Personnel: ~..,...: __ H!..,.._ ____ .:..........: _______________________ _ 

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 

V.;i., ..... ,. "'t .. _ ( v ~~ {t) 



if-,~~:tt, Hav~~d '1/Jjo ...f 

:::lll __________ ~t~Rr,O~U~N~D~W~A~T~E=R~S~A~M=P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

JS"~ 

Job No: '72---!-fCBz;-s 
Page of __ _ 

Owner/Location U.-5 If C-F 
WellNo.: r;ld1 WP~' 

5-&. ~~eY'cu&C. y.d., . ~/·-rc. C 
i 

Random No.: Date: ~h Vo -1. ff/) 'f 
I 

Weather: Time Started: _____ _ Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): Jflp C) -f Ca-~ / n ""l 
L 7 

Height ofMP Above or Below Land Surface: --=:;_1.!..../....:):.....{,-=--,-" __________________ _ 

/ 
MP Elevation: Water Level Elevation: 

Total Depth of Well Below MP: 

Time of Depth Measurement: DTW BelowMP: 

Water Column in Well: 
_.,. 

Diameter of Casing: ....:I..:....~.L)_,S:.....__'--7'- Gallons per ft: Q., 0 b"fGallons in Well: 

FIELD PARAMETERS 

Color: .. Time: __ ~------ Odor: ______ _ ---'-"'-------

Volume: ORP: 
/' --- pH: __ Sp. Cond. __ _ Temp: __ DO: Turbidity: __ _ 

. )' 

Evacuation Method: -----------------------------

Sampling Method: ____________ Sample Time: ___________ _ 

Sample ID, Analysis, Preservatives: ------------.,...--------------

Remarb: --------------------------~--~''~"-------

Sampling Personnel: --------------------~--------.,..-
-A 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

1 ,zs-(, 

\.,' 



;;:111 --- ----------~G~R~O=·=U~N=D~VV~A=T=E=R~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: 3 7_..-{JbYZf::~ 
Page of __ _ 

Owner/Location 510? 1/ r G..te;u Sto(::AC..-1:::,- ~/(,) 

Random No.: --:,-.--- Date: C)_ -7~--oj: Well No.: ___J/_,u~/--'1~. ___ _ 

Weather: Time Started: I'L 3o Time Completed: / (e 7D 

MEASUREMENT DATA 
Measuring Point (MP): --'"--o_U ____ ___.:__ _________________ _ 

Z ,~' Height ofMP Above or Below Land Surface: __ 7_ /-----------------

MP Elevation: _____ _ Water Level Elevation: 
~-----------

Total Depth of Well Below MP: --~l~\-'-~=--=2-=------

Time of Depth Measurement: -------- 4. OC I L 
DTW BelowMP: _ 1_1_ 11J5e ~3 4Z, 

Water Column in Well: _ __....ll,(Q?-J•L.C~II.L.-lL):___ ____ _ 

Diameter of Casing: Gallons per ft: !) , I(£ Gallons in Well: _:/...:._, .::_D_1..!....__ ___ _ 

Gallons to be PumpedfBai.!ed-: 

Development Information: -----------------------

FIELD PARAMETERS 

Sampling Method: (h{ZLt1'...J DfLF7 

Sample ID, Analysis, Preservatives: ......,OL;4 ..... N~·~~~/I-llu~pvJ~I.=O_,_/---L'---------------

Remarks: GPo (fzn:;'lt V2RA/Ui>, ~ C)flb/Zn/~ J rv-A 'p 
Sampling Personnel: -Ie#=-..L.. . .._·f-1 _:::J~-JL.-_______________________ _ 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

~wJ -"(t1(2.6lPI ~ -

w'l? (Ji· '"-I PJ1u,et4t'1 , re. k( &rOt/~ 1+1-o 



~Ill - _____ ....::G;!.!R~O~U~N;,.:..;D~W..:...:....!..A~T:.,:;E~R~S~A~M~P~LI!::;.N..:.,:G~L..!;;!O~G 
Shannon & Wilson, Inc. 

Job No: '3'ZA- i{£3Zf~''$ 
Page I of ---

Owner/Location. _ _:~:_i_n--=-~-=-'_;_'------------------------
Well No.: tu,vJ lk~ RandomNo.: ____ _ Date: '4- 5-6<{-

Weather: ------- Time Started: _._l~lo:...._W~--- Time Completed: /{ 7f7 
MEASUREMENT DATA 

Measuring Point (MP): _..;r_:l:....:O==-v~-------,-----------------
1 

Height ofMP Above or Below Land Surface: _%--=-2~t~7 _______________ _ 
MP Elevation: Water Level Elevation: ------ --------------

Total Depth of Well Below MP: -'=Z=-0--_~:__ ____ _ 
Time of Depth Measurement: _________ _ DTW Below MP: 9~-[-=-=2_=-' _____ __ 

/1 <l p.!t ' 
Diameter of Casing: -!:·'-=--...L_....Ll-'=L/~ 

Development Information: 
s~ ~v.~rtl/ j(i f?o 

FIELD PARAMETERS 

Water Column in Well: ~ID==-'_,Cj~§?u__ _________ _ 

Gallons per ft: 0 • ll(! Gallons in Well: /. --'-1 
Gallons to be Pumped/Bailed : 

l)Je:?Cl..--

Time: Odor: <;;t.IIJ E'Prl1·/ · Color: ~ C~ 
i''""'Z, Volume:ORP: t:}~:l pH:$J.lt1)Sp. Cond.D-~ Temp: (c.~<; DO: 3- ~g Turbidity: 

l&:~l~o (~, 42--~ PJ~ry O· l qo ~.{% i.CI~ --.ll-.,.·<l.....,e-,'1,u·~ 
l "~ct-. ~ L9v • Q,fl£'3 ~ 
I-~ 7 f(.p£.- 7./1 Q,.f"7~ :J.~CJ .hlL_ l(,f£t 

t11 . ., c. ~ 0.0'1 ""- ...., , L. 1111 :..;.::1. 
1

• ~ bk I o:zLf t~ tO ..k.12.._ ;u.o(p 
t11"15 v 2__~ Q.(~? ~ b..sU_ [O._cp 

1,:122.- . ng.f ~~v: / o-1"~ "'7 .. ~l o."lS /u-7 1:-::.. {"i/!·'f, A .U '{ ~ .:Ia!. 0 ' I 7 "'[. U1 /. "'tD I€>,& 
Method: ~'-'1-UvO?\)) 31Qt De:R'S -~ IS -0J ~ /{ M-J__. 

}~Method: ifvy NO ~S Sample Time:__:_I7_:_:::_Z..:::.S, ______________ _ 

Sample ID, Analysis, Preservatives: ..:C::....;14-!tJ-=-~;;.=-.(..!JIIL:G-~W:....:.....c(~(.)...:.'J-. ________________ _ 

Remarks: <6'C H~ ..-, <fl. Jt~irl 
I 

Sampling Personnel: -'e_~H,_· ._.,1 .. ,._,~.J..:K=------------------------
WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 



'J"• 

=111 --- ----------~G~R~O~U~N~D~W~A~T~E~R~S~A~M~PL~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: Jz-t-16'iZt-3 

Owner/Location U 5'1/-C ~ 
Page ___ of __ _ 

Well No.: -----'-j=&_r_,_f __ RandomNo.: _____ _ Date: "7/ (Z !ott 

Weather: Time Started: ------ Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): T.vt' "F I'Ve. c·G·s i'-<J> 

Height ofMP Above or Below Land Surface: -'·/-:..__ ___________________ _ 

MP Elevation: ------- Water Level Elevation: ------------
Total DepthofWellBelowMP: r-~-'lc..::&=-=.•f_L__' ____ _ 

Time of Depth Measurement: 'i:.!.~..:.:'Z=--:..:1 /..:..:;·z.o=------ DTW Below MP: ~IT..w~~~~fL__ _____ _ 
ltV 

Water Column in Well: 

Diameter of Casing: Gallons per ft: Gallons in Well: ---
Gallons to be Pumped/Bailed : 

Development Information: 

FIELD PARAMETERS 

Time: Odor: Color: --------- ------- -------
Volume:ORP: --- pH: __ Sp. Cond. __ _ Temp: __ DO: Turbidity: __ _ 

Evacuation Method: Pel"' I-~ m lrt(:; fllo+- et-tCJe-rj'/r ,_-,a.'f-rr" 4ts-f~.rtJ f'Nfl....,~.-.t-c, :;cr« I!(T! 

Sampling Method: lllo ~ ~a -e ftt: d' Sample Time:, ___________ _ 

Sample ID, Analysis, Preservatives: --------------------------

Remarks: De }-cc.,~~cd Lor~ tt o-f- l/?Cth-r l..d/ j):::?l'-1/ f'h ~ 
Sampling Personnel: 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 



;;111 - _____ .....:G:;:.;:R~O=U.!..:N~D:.....:.W~A;,.:.T~E:;;:;R::..:....:;;S~A:.:.;M~P~L::.,;:I~N~G!...;L~O..:::!.G 
Shannon & Wilson, Inc. 

Job No: -------
Page of ---

Owner/Location _______________________________ _ 

Well No.: ___ /J..!>!CPI:2..... 4-', k=-- Random No.: Date: '1 (t z/o'-f 

Weather: Time Started: Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): 

Height ofMP Above or Below Land Surface: ---'·-!-,_____ ___________________ _ 

MP Elevation: Water Level Elevation: 

Total Depth of Well Below MP: 

Time ofDepth Measurement: T.i:.-'.Y..:..:IZ.~6""'J_t{;_;_:_v-y~---- DTW Below MP: 

Water Column in Well: -------------
Diameter of Casing: Gallons per ft: ___ Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: 

FIELD PARAMETERS 

Time: Odor: Color: ---------- ---------- --------
Volume: ORP: pH: __ Sp. Cond. __ _ Temp: __ DO: Turbidity: __ _ 

Evacuation Method: 

Sampling Method: ____________ .Sample Time: ___________ _ 

Sample ID, Analysis, Preservatives: ---------------------------

Remarks: ()ld +- { 9 ,.,.. f2 (c / { (,~ v /6 ~ /) 

Sampling Personnel: 

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 



~Ill --- ----------~G~R~O~U~N~D~~~A~T~E~R~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No:JJ,-1-/('!il- J 
Page ___ of __ _ 

Owner/Location tA 5/1-C e;:-
Well No.: /Lf···? Random No.: Date: 

Weather: Time Started: Time Completed: _____ _ 

MEASUREMENT DATA 

Measuring Point (MP): 

Height ofMP Above. or Below Land Surface: 

MP Elevation: Water Level Elevation: -----------------------
'1/r"Z 

Time of Depth Measurement: __ ,_l_ll_f _______ _ 

Total Depth of Well Below MP: 
15.r7r 

DTW BelowMP: 

/~. &t' 

Water Column in Well: --------------
Diameter of Casing: Gallons per ft: ___ Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: 

FIELD PARAMETERS 

Time: _______________ Odor: __________ _ Color: -----------
Volume: ORP: __ _ pH: __ Sp. Cond. __ _ Temp: __ DO: Turbidity: __ _ 

Sampling Method: Sample Time: ____________ _ 

Sample ID, Analysis, Preservatives: -----------------------------------------

Remarks: 

Sampling Personnel: 

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 



~Ill - _____ ...::G;:,;:R~O~U~N;:;..;.:;:;D..:.W.:...:A~T;:;_;E::;;:.;R::..:....:.:S~A~M~P~L::,;:I;;,.;N:...::;G!...;L:;;:,O~G 
Shannon & Wilson, Inc. 

Job No: /2-(-f { 'DZ(-7 

Page of I ---

Well No.: 11 A,{ WI RandomNo.: ____ _ 

Co/'u_Cf' &f2 per-/~.r:-rrr r:t!"oQdj /YW 

~ate: C)-~ -"0 i 
Owner/Location UJ 4-c c rv F & e L. ) 

Weather: Time Started: I ~;:.JO Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): 

Height ofMP Above or Below Land Surface: 

MP Elevation: Water Level Elevation: -----------
Total Depth of Well Below MP: 'J"' ~ It· I _ ~ -, 1 

a ' -- ' ( '17,. - t~) 
Time ofDepthMeasurement: _________ DTW BelowMP: 1·L.R) (i;- t!i;Je?) 

Water Column in Well: _'J_._t]=-· _,_ _______ _ 

Diameter of Casing: ~I.( fv& Gallons per ft: 6 .fl.(1 Gallons in Well: 

Gallons to be Pumped/Bailed : 

--



5111 
Shannon & Wilson, Inc. 

Owner/Location U.SI'fc:.:t?, 

WellNo.: fg n.r,v-( 
V.ffCrf'oi 

Weather: {)vcrcr:<?~/ 6rcc"?'i 

MEASUREMENT DATA 

GROUNDWATER SAMPLING LOG 

Job No: ?Z-( -( 6 f?Zr -3 
Page I of __ _ 

4cio>> fC:..r?'.,._,_c.fL.r rei. ~--r ~/rclt 

Date: 'f(?/¢Cf/f/{o/~'i Random No.: ------
Time Started: '-1.._·7.:..J,}.....,6"------ Time Completed: { Cf i f!) 

Measuring Point (MP): _l_o'-ff'--'-o-'-f_/)_i/-=C--=c'-c....:..· f"-'-'·11_/.,_1+-1 _,_V_. --------------

Height ofMP Above or Below Land Surface: -Oc 1 

MP Elevation: Water Level Elevation: -------
i/q :T-otal Depth of Well Below MP: 2 5-: ff 

1 

I 
'/flO 1{11 . 'f(/l 

Time ofDepth Measurement: 1?.-.Jc; l'f/tfO Jr;·q,() DTW Below MP: ...:.l_f?_._s-<....:.."tf7:.!..-l'f-'-',-'-£.:....J'-'-tfJ_;.1_,,t:.::5_
1 

__ 

Water Column in Well: 1. 2. 6 
1 

Diameter of Casing: 
i< 

2 Gallons per ft: ¢c l .0 Gallons in Well: ({ 6 -------
Gallons to be Pumped/Bailed : U_..._( 1_,_3._,;_-___ _ 

~evelopme~t Information: Well 11-t-'~kc t _ftcJ 4/4frY., lA >eel 6-ca ~~-&rtirt:"=, , 
ru 'l. c:tl.:7c._7'a !/c.lt1..J' -- Ve-ry c IC'e.cY' Mtcl~c·o(uP-111/ l'tC.arfr c/c;ay a-f- h,.rc( bofku...., 

C{ Ad ·f'pfJ f;verl-r:;r let/~!. I"; j C' - L1. ~0.. (...., Y:..s· 0 /' G.:>~-"1 o;' i .., •'7 ( q $" r 6 -;.I o-P ("w-.t'/ Ira~ f"<-tk, 
FIELD PARAMETERS j;\_\ W t Ytc-

Time: Odor: Color: --------- --------
Temp:~. 17 

~.~i 
c; . .z.-\/ 
r_,, '? 1 

.~z., 

Sampling Method: C<'A.A rl 0 6fJ S Sample Time:--'-'1 '-"'-)? :z,2 _2L__ _______ _ 
Sample ID, Analysis, Preservatives: 0 LftvG ift:c±J/v 1 f &/&, oJ~r f IV\ . 

Remarks: f}..Ot {'. a t">t f /1 Cl'- CcY~-re-1. 

Sampling Personnel: ...... OL_Z;_·_I£ ..... · _· --+i ..)-=--ju-------~=-=-....,.-;~~-1)-CJ ________ _ 
,Pn.tl '-c ?c, 

WELL CASING 'VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 



I'··' 'f 7 
1c .:.rl 
fV CJ-, 

tv0?.-
jcc?1 
1 f.:>( 

I i;:;tf 

;;111 --- ----------~G~R~O~U~N~D~VV~A~T~E~R~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: J"Z-(-((.'gZJ- J 
Page of ---

Owner/Location U 5' A-C:E 
Well No.: 2¢ /'1 t.v'-/ Random No.: ____ _ 

Ew-:lu{ fc1 (0 ~ 
Weather: f'1.cltfs-= c fcs' p-;,.S'Os~Time Started: J>_:_t_l._ro ___ _ 

Date: i/{0/¢9:,/a!!-tf 
Time Completed: o~;~J-:75"' 

MEASUREMENT DATA 

Measuring Point (MP): Tt &' ~.P P (/ C c c; "'"' .-; t > 

Height ofMP Above or Below Land Surface: _-___:()=---.,. J~· ------------------

MP Elevation: ------

Cf /tO 

Time of Depth Measurement: 1'1/tf(j /tliltf~ 
I 

Water Level Elevation: ------------
Total Depth of Well Below MP:Z --~-' ?-=8~c: ----,---~-

'i (("' ;· ., c:,.,, 
DTW Below MP: 22. 4 ~ /t..Jdl 2z~?IJ 

)J.f ' I 
Water Column in Well: r, 6. 5 

~~~~-------

Diameter of Casing: Gallons per ft: CJ. l 6 Gallons in Well: 

Time: Odor: u <] ~ .. .[~£, Color: 5tt-r:;, -~lQ~ t-1 . ~f2o-,.Jr--i 

Volume:ORP: V27•3 pH:7.0K Sp. Cond. 0-v/[fJ Temp: ".?.?2 DO: I~ Turbidity: 
( @.? 1L.d btD'<-{),f -f5!j:_ t·:r?_;:, I ~l 
L 2_oJ· ~- vOC{ E2.13 l'o 14• :;q--, 
2 Zoo../...J ~ {) 'Z-t 7·4-3 ' Ji,:) Zs'"f· --
~ -z..i '2_,( ~ o .. Y> ~ 12-rr l '1£ 

z.,~.f.R ~ 
Q- lci3> \JVIf 

s.a_ LZ.\f 12--Z-.. 

9 21\Z-Z... -~ ~ ;z. -&'1 Sf:t 
Evacuation Method: f{!.y."'~~S, -5-e.yfl.-tfuf'IYL 2kk &r"o L-

Sampling Method: ~f\JO(£~ Samie Time:--:-'lll..v.o~h.,.,:___ ________ __ 

Sample ID, Analysis, Preservatives: DftJI£ 2:oG:vJ /O.. 6;-/& iJ)fv ; 4 ~, N pJ/ 

Remarks: f 9/h;n f'1Y(il - f~.Jrtv·1S/II,It., t•rJ.J/1. 
I I I . I I , 

Sampling Personnel: ~f!d/f!6~--'-=-'
1 

~S=t.:,J6-'-"-·""---------------------------
WELL CASING VOLUMES 

~t~ v l s ~sit_ GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 

-~-\i I I nt( 
V' 

~ o. 1 ~ rif~LA-) 



;;111 - _____ .....::G::.::R;.:.;O~U;:;;;.;N:;..:.;D:::..W...:...:...:.A~T:;..;:E;:.;:;R.:..;S~A~M~P;:;;:,L~IN...:...:G:;!.....!:;:L~O:...::;!G 
Shannon & Wilson, Inc. 

Job No: ------
Page of __ _ 

Owner/Location. ___________________________ _ 

Well No.: p~yJ V<{"' I RandomNo.: ____ _ 

Weather: ---------- Time Started: -'~""'Co~4.~.._L::> ___ _ Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): ----t--~..L-----'-------------------

Height ofMP Above or Below Land Surface: ----------------------

MP Elevation: Water Level Elevation: -------- -------------
Total Depth of Well Below MP: ·-~-"'·::..~4.~. 4/-"4~~~ -..-.---

Time of Depth Measurement: ________ _ DTW Below MP: 12· f'"'l ( (tfl 7 !0- 1'?- ~c7t) 
o. /Jl. I Water Column in Well: l !--------+--------

Diameter of Casing: 2 I·• fJ...J (.., Gallons per ft: Q./f..R Gallons in Well: _/_,_.-'-~--------
Gallons to be Pumped/Bailed : 

Development Information: -----::::--=----:-----------------
~'ltl(('v( ;urvf~rv~ 1·11t7 1 rilJ·~ tl4 l-1 

FIELD PARAMETERS 

Time: Odor: Color: ----------- ----------

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 



;;111 --- ----------~G~R~O~U~N~D~VV~A~T~E~R~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc .. 

Owner/Location u~·l1L-.E 
Well No.: ,y..,j g'~..-Z., 

Weather: ...... ~~-~-·Lf ___ _ 
MEASUREMENT DATA 

Random No.: -----
Time Started: _....../..L.J/p=---

Job No: ?2 -(-( 6<??2/-J 
Page of __ _ 

Date: '1 /r/p'f: 
Time Completed: l3uu 

Measuring Point (MP): _1(...!....:=0:....:0:::..._ _____________________ _ 

-'', .,- ; Height ofMP Above or Below Land Surface: _C/_./ ________________ _ 

MP Elevation: Water Level Elevation: ------ -----------
Total Depth of Well Below MP: L{C(...!.......-'.'f"~· 5::..._r ____ _ , 

Time of Depth Measurement: -------- DTW Below MP: t.(? I ~ II ~-"ff 

Water Column in Well: ~/L../l....: ... ~e::......Ll.f-______ _ 

Diameter of Casing: 2.. I( 6/ v Gallons per ft: 0. J(e Gallons in Well: 

Gallons to be Pumped/Bailed : 

Development Information: -------------------------
('~,,1'\;tP~- /ttJ1 1 JZ-?~ swP 

FIELD PARAMETERS 

Sampling Method: r;:-t:2J 1 N 126.>) Sample Time:._.!:._i'.=L::..=:S~L:::::...) ______ _ 

Sample ID, Analysis, Preservatives: 0 jNG<gK{;v.J I 0 t- , ~/ 67EX , 'D{Z.i> /~, 4t~tS. ¥'Atf 'rJJ\P 
t I 

Remarks: ·1'-\~- l~%iX' l?Mf21 Nf: S~L1N(._ 

Sampling Personnel: ..J. ~'.tetl....- , L, lb;:!;f Dc-.fk 
WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 

!· 34 (/!._ ~!A.) 
~() Y4 ~ f;_ PrW~. 



55111 GROUNDWATER SAMPLING LOG 
Shannon & Wilson, Inc. 

Job No: 32-/-1/,SZ!-1 
Page of __ _ 

Owner/Location. _____________________________ _ 

Well No.: fY ~"', £r- ~ Random No.: ----- Date: 1/rlrt lf 
Weather: ------- Time Started: _.lc.....:Z:::...JtL..:~::...__ __ _ Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): ------~c=-'_:,GL_ ______________________ _ 

Height ofMP Above or Below Land Surface: --~-~-'~'---·· ------------------

Water Level Elevation: ------------------MP Elevation: _____ _ 

Total DepthofWellBelowMP: 7 _._/9'_,_____·b_' ________ . > c:..rc..~ 
( 

Time of Depth Measurement: _______ _ DTW Below MP: //.t.ftf tJ 13:Zt1 
/Pi..<~ c£-7 
e ~(j-;.>/ 

Water Column in Well: _ __....u.«~,_._l +-=----------

:' '< p•r/ -Diameter of Casing: k:::. Y '-- Gallons per ft: 0-llr Gallons in Well: _.}...L, ...... ·?L..-____ _ 

Gallons to be Pumped/Bailed : J. cr ---=--------
Developmentlnformation: L~tt~ frt:-tly J~r, frv--.r~~' 

(7'M"-f' ~.f)"''(Z.{" ~~'f-7 .--t?:J tt4 t1:7 01 ~t¥\P LfzJ~~.~ -Jry;- ~"q'cqr- ~dl rYc~C,.-;$ t-o 

FIELD PARAMETERS 1/,s-
1
/Jl"Pc i.,_ a/JP~-f- 2tfvo-r/~/ ;rc-r tr«'ur?- f'~P-.~ .>hL.Y'c':-~~4, 

Time: Odor: ~ Color: 5L~ "11-t tZt?i 0 '::f fl/g>r{L~.,y ~-r'rfl._,. 
jl.,t_tj ,_, '2. <I I '7. 1 2 5 '1__/ 
/T Volume:ORP: .J·'/. o pH:~Sp. Cond. 0.14! l Temp:~7 DO: I • 3o Turbidity: 48 ·1 °7~. 

?to 

Evacuation Method: 6n.ucd ...fvs !(e drlfc/c:.p/~ 
Sampling Method: (4A\=c....... Sample Time:_-'1'-'~::>..·-'-l~?£. ______ _ 

Sample ID, Analysis, Preservatives: o4NG ?><( ~ /o 2 G:fQ)f?Tf¥, i~/t<RA 1NcrM.J' 
( I I 

Remarks: ----------------------------------------
Sampling Personnel: ---'""'=1'-'-{c.--,· ,,__._R=tJQ..::.... -------------------------

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"=1.46 



\ 

\ 

~Ill --- ----------~G~R~O~U~N~D~W~A~T~E~R~S~A~M~PL~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: .l2-(-(6$5Zj-} 

Owner!Location U5A-L.-E/ fl./ E Cc..jl? e:-• 
WellNo.: MWg€--lf RandomNo.: -----

Page l of 
-'----

Date: ~Lf CJ/t 
weather: O,C, . ('()( Time Started: IDS: tj 

I ~=-~---
Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): ·~ f ... { [c::.t s=/-;.,:· e IV v f-c '7 
·'2.- •.. r 

Height ofMP Above or Below Land Surface:"' -0,5 ----------------------------
MP Elevation: _________ _ Water Level Elevation: ----------

t 
Total Depth of Well Below MP: /6, / b foe,., 

Time of Depth Measurement: !..!!l~::::..:r:_:'Cft!:.:.. _____ _ DTW BelowMP: ~ 62 1 6-roc@ jcJ.YI) 
~ ll..l?r 

t'( 
Water Column in Well: epro 

~~-----~---

Diameter of Casing: --=-2 ___ _ Gallpns per ft: t)• ( t Gallons in Well: / .., ]{ 
...L...:.~-----

Gallons to be Pumped/Bailed : *-'if-______ _ 

Development Information: --------------------------------
(?uJ II o I - 114£.( 

FIELD PARAMETERS 

Time: ____________ Odor: ~Q /+<--
DO: 

Evacuation Method: c;,.~k - ~~.-<P~<re (Z 
1 

I. rue 

Sampling Method: ~ tJQk:S Sample Time: l1 L.S, I I Sq
1 

{{3 !'-? 

T'?'l 
'2'1~ 
''L0.3 
1 :z..s 
L~. :2-

Sample ID, Analysis, Preservatives: 04f'J tZ-8'f &\N! cJ 4 ; 0 <f=/VG ''k'i' ~ 'J..-6 Y; £> # W~ S.~f 
Remarks: ,v..s/M5f) o&-J tM?r111S (t \. &fZ:./&1!:{ b(L4)(lfl4; 41¥-0~ l . -J, { P.t I 

Sampling Personnel: -'.J/(_=.!;_· .=...!__( J.:Af:LL. -----------------------------------

WELL CASING VOLUMES 

GAL/FT 2"=0.16 3"=0.37 4"=0.65 6"= 1.46 



9111 - _____ ......:G:;;:.;R=O....:;;:U~N:.:;;D::...:W...:...;A~T:::::.E:;.::R~S:..!.;A~M~P::;..;:L:::.::I~N.:..:::G;!....!;;::L~O~G 
Shannon & Wilson, Inc. 

Job No: 32-/.?f(cpZf"..-5 
Page ( of 

Owner/Location US A· 'C£ NV.. {A p~ 
-+--

Wel!No.: tv\ttJ K~<:Z Random No.: 

Weather: ~"f Cf>'(,WjtJO-( Time Started: -'-I ~==-2=2_6 __ _ Time Completed: ____ _ 

MEASUREMENT DATA 

Height ofMP Above or Below Land Surface: -------------------

MP Elevation: _____ _ Water Level Elevation: ----------
Total Depth of Well Below MP: _.t_4..~...· =-t'1.:___!.K__!__· ____ _ 

Time of Depth Measurement: _,t-=.1.--'~"-"· '--------- DTW Below MP: _J-+-!-' ~L::J1..L:ffL!_ ___ _ 

Water Column in Well: __ ·l~ . ....!:(R!L.Z...-=--------

Diameter of Casing: 1'' Cvu'' Gallons per ft: ~,l ~Gallons in Well: ___r/_:__' _:'2-:__ ___ _ 

Gallons to be Pumped/Bailed : _;~·(p=:::. ____ _ 

Development Information: ----------------------
()lA~ 1'2#-- j~(~y) 

1 
I 7fCj-- {rert-~-.,_,~-rc~> ~n-~ft:-

FIELD PARAMETERS 

Evacuation Method: (:7£-.AA rJQ t:=b~ - S e:T: C7'-' rvJ? A [ J Zfr ~(:-j 

SL•~ 
Si-t~-~J 

Sampling Method: (dZ.,.·:a::."""'=>.:.rJ~O.L.:fr:-::=...' S.J__ ______ Sample Time:----'-'1 ~~2~f7L__ ______ _ 

Sample ID, Analysis, Preservatives: O'fN~:.<l~M..VJ I 0:7 6-f4-!&1l?K.. p{J.o/f2Ro dHe::rt;tS, i'J .I\ .P ~ r I 7 F- -'' 
Remarks: ----------------------------------
Sampling Personnel: __,g.~J±J-fi-""JIL_'-"===--------------------------

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

tb ? L1~ ~/.L 
1-? ~ ~· 1~0 "1/L 

',1 
I 



=111 --- ----------~G~R~O~U~N~D~W~A~T~ER~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: 'Yl--( ·-lt.Lfi21·'3 

Owner/Location U'SAC6 rJ & cf/J tf ~-l'r $?7-o3-i)- o~:~~~ {.0 .(f' 
Page -'---- of ( 

Wel!No.: MN'<6C£de 
Weather: 5o/ DJy. 
MEASUREMENT DATA 

RandomNo.: ____ _ 

Time Started: .....::r--!....!.1~---- Time Completed: ____ _ 

Measuring Point (MP): ----~~~U=----------------------
Height ofMP Above or Below Land Surface: ------------------

MP Elevation: ------ Water Level Elevation: ----------

Total Depth of Well Below MP: 10~ I i f?r". 
Time of Depth Measurement: _______ _ DTWBelowMP: <(.O?fl-, 

Water Column in Well: __ ·l---=--·__.__12./--------
Diameter of Casing: ·2 11 Pv& Gallons per ft: O•{{_p Gallons in Well: .J/...:...•...:...1-:------

Gallons to be Pumped/Bailed : -';-.<L/...:...' +f.!..... ____ _ 

Development Information: -_..----;;---------:-------------
~U,ltvP r13$ ..... tl -?0 C D<Ly) , l~o t - J£ 2:f-;- 1 ~'-10 
FIELD PARAMETERS 

Remarks: 

%" l{ .2., ...::p LL~l • } 
34-

-------------------------------
Sampling Personnel: {L ~DNkj j 'k...t:i%7'fr1il-

WELL CASING VOLUMES 

GAL/FT 2:' = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

pv....~· suwO? Dov-1 rJ kr r- t'!tK .,.,)J£.;f'O? u..f ?? 



9111 --- ----------~G~R~O~U~N~D~VV~A~T=E=R~S~A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Job No: '32 { -lw'i'U~ 3 

Owner/Location 'J,ot?L{ LAS~- ~~~ eN~ 
Page of--'-( __ 

Well No.: MW F(' ( Random No.: ____ _ Date: q .f7 /ot 
Weather: 7 'j ::>.?; Lf>y Time Started: [ t-2-o 
MEASUREMENT DATA 

Time Completed: / 'f6D 

Measuring Point (MP): _--L...=:'-'::::_' =C.'----------------------

Height ofMP Above or Below Land Surface: ------------------

MP Elevation: Water Level Elevation: ------ ----------
Total Depth of Well Below MP: _(~('>L· ~-Cc~f frl!I-----

Time of Depth Measurement: -------- DTW Below MP: _1"-'.2-""'--~~6'-'l~fr':_L_ ____ _ 

Water Column in Well: ----"'0'--. ~....:..~~..,\:.efl.._ _____ _ 

Diameter of Casing: k~.( (''{;_ / Gallons per ft: fj •] 4" Gallons in Well: __:(_, _( ____ _ 

Gallons to be Pumped/Bailed : -·~=· _' ~'---------

Development Information: -------------------~--
?lA J 17:7 {l.( - r~~ 

FIELD PARAMETERS 

DO: ()_, 3 ·$ Turbidity: Z '7. ~ 
{) . 2!f ~~=---
~ (3.\ 

__::.__? II·' 
0. z y 07. (0?, 

t?+~ -1 ~ 243 
~ 

Evacuation Method: WtvHV('~) l Wt c~.'l ~ ~ IS er WG 
Sampling Method: ~ r-1'0 k>'> · Sample Time:---'-f~?L?~b _______ _ 

Sample ID, Analysis, Preservatives: ---"6~1-_,_~~"""'~<?.._<t'"'"--"'G.,./~::..J_/.:::6_{_!__ ____________ _ 

Remarks: ~~(?~ t?IU:t~) 4~), fJ/11.} t NAP 
Sampling Personnel: J )Lk.~l'fal-

1 
{Z . tf"eSSo,j(;;::-

WELL CASING VOLUMES 

GALIFT 2" = 0.16 3" = 0.37 4" = 0.65 6" =I .46 

Ukvt~ fSt (eorrD.i1f'r·P~) ,f\Af26tCYtvterefl.--

~'l 'f6 VI ..o c~ '9 q v ·rJt j .L 

l~·.ex~~-, 3Jo 1,L 



' I 

\ 

=111 - _____ .....;G;;;:.;:R~O=U~N..:;D....;.W..:..:A~T.;;;..;E=R=-:;;:S;,:.;A:.:;.,;M.:;:P:;..;:L:::.:I~N:...;;G;:_;L==..O~G 
Shannon & Wilson, Inc. 

Owner/Location 4if':U we ~~ 
Well No.: 114 w 't'l -I,:) Random No.: 

JobNo: 3[-/)&K2f~3 

Page ( of ----"4'/--

Date: q -/ {, 1.) j 
Weather: ______ _ Time Started: ...,.II_Vf---'----- Time Completed: ____ _ 

MEASUREMENT DATA 

Measuring Point (MP): 

Height ofMP Above or Below Land Surface: 

MP Elevation: _____ _ Water Level Elevation: -------------
Total Depth of Well Below MP: 1-'7-75 1 

~~~-------

DTW Below MP: q-&, Fi'oo~ J..q,. I} ' J q 1 (: :z_a~ • I _ .. __ .. 

Water Colunm in Well: S .. z_ . ··\ 

Time of Depth Measurement: ________ _ 

Diameter of Casing: 1 11 

~Vv Gallons per ft: 0; I (R Gallons in Well: _'"_:£:.....:?8Jo.<3_ ___ _ 
\ 

Gallons to be Pumped/Bailed: ""}f <1~5 
. 7 

Development Information: ........--:-------.~6....:.u:.:..:£:..:...£.....:::::(#]:...__:__'-_Q.£..·_~::.;..· ~~~--=· 2.9.;:..···------
f~N-f' 1 :L1..,; ,. ,z;c~--, ,.,~1-+1., 

~-N flrf .... 1 ·~' 1i ~ 
FIELD PARAMETERS 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

/ 
( 



;;111 --- ----------~G~R=O~U~N~D~W~A~T=E==R~S=A~M~P~L~I~N~G~L~O~G 
Shannon & Wilson, Inc. 

Owner/Location {A 5/lC 2 

Job No: Jz-t-f&t::;z_j-1 
Page I of 

1\/,e,. C•tf·c:/ ~& L""t.Jre...,a: · L.:S'.fl. ---

Well No.: 22 IJ W;l, RandomNo.: ____ _ 

Weather:~c(J GDU) Time Started: i/42 
MEASUREMENT DATA 

Measuring Point (MP): TaP ~t=- I've C<'r.fl~ • L , 

Date: //I 1/ ¢if-

Time Completed: [ Cf 0 J 

Height ofMP Above or Below Land Surface:-_ ___;_(J~,.!:.Z~~-----------------
MP Elevation: Water Level Elevation: ------ ------------

Total Depth of Well Below MP: ~ f~ '7'7 
1 

Time of Depth Measurement: -------- DTWBelowMP: l7·1·J'(q_,.t 173.:.) 

Water Column in Well: (tJ :{ fr 
2

1{ 

Diameter of Casing: -----==------- Gallons per ft: t)./,6 Gallons in Well: ~ /.f 
Gallons to be Pumped/Bailed: --""):.2,.:....'J_.J _____ _ 

Development Information:_,r;y6c?7.?8-'"'"/Y, (21.1 tuL' J-.5 ~S 
~~(_ ~ l~l'?/ 

FIELD PARAMETERS 

Time: _________ Odor: NstJe, Color: 

1 <? 2--6 Volume: ORP: 1 1'7 pH:~Sp. Cond. o-·afl 
l '1-:'t ~-'lt/:qM,. Z.ILP ~ aofb 

t'l ?I ~ 2/{R/ ~ o-vJlJ 
~--? 3]1 ~ 2.11 7i.Ji7 Q,UJ5 
l'17~ '65 '1.-11·1--- ~tj ().0])/ 

ll~.~ :71 ~ ~) (~~~~~ 
~I' t_:~~i 

Evacuation Method: _Uv,~--=-r-'V-----=t:c~S~----------------------
Sampling Method: _b:(!._._VV1 __ "1i')--=c....:~'--~->"'-. ______ Sample Time: / q p 
Sample ID, Analysis, Preservatives: D 4/J~ J,&Gc- W i 12 , G 1 1))& [>J .A, , P r , 
Remarks: ----------------------------------
Sampling Personnel: ----'-'=bd::..td:L-f(-"~""")~ft:../_· ------------------------------

f114;5 
(d'4i:J.A ~ -~ () .() 3 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 



;;111 - _____ ....::::G~R~O~U;;;,;;N~D:::..W..:....:...=..;A~T~E:.:;,;R~S:::..:.A~M~P;:;..:L:;;:,;:I:;;:..N~G!....;L:=..O~G 
Shannon & Wilson, Inc. 

Owner/Location it)A-z,&: {'J.i; C:M6 

Job No: 5Z--/~!(pfZl-3 
Page I of 

--'---

WellNo.: l~MvJ3 RandomNo.: ____ _ Date: 9-l(d/ 
. f . 

Weather: @:), V'ilr::b 
MEASUREMENT ATA 

Time Started: 13 f.o 
.:....=.~----

Time Completed: I f' f l/2-

Measuring Point (MP): _A":_,_I""'--"V::.._ ______________________ _ 

Height ofMP Above or Below Land Surface:;;-__ -_(J)_<_"Z ________________ _ 

MP Elevation: Water Level Elevation: ------ --------------
Total Depth of Well Below MP: 5y'' (!D' ')c.l2ze.r.J) 

Time of Depth Measurement: ----------
.., I li 

DTWBelowMP: -2~r-..:.'-l+~------

Water Column in Well: _5....,-~ .. ~"~--------------
Diameter of Casing: 2: 11 Cvu Gallons per ft: @~ [ V Gallons in Well: --'(lb· L..l!..t~q-'-------

Gallons to be Pumped/Bailed: _2--o:::...._"_l-:-:,...------
sO: C<~ vv--P o.< 3l,., (f <3rffi<_ rc,_.,.,.P J~--..55 t~-IYU..OJ S , 

r<-~.Ao-4" ~.oflAz. 1 ,._ ~ D 'c=-.-~~::l\..__a ~ -r<:>Tl'\t-. 
Development Information: 
V~S·~ --=,'){_,'~'~( 

FIELD PARAMETERS 

Evacuation Method: ...~u~'-r£--4.L.....:,;ur!Or.:::· ~Po-=.oSt__ ____________________ _ 

Sampling Method: (;r(':::v~f-12 -~ Sample Time:___,/L-. ··_,]....:o=-.5.-L---------
. _:,, ...vi tJ ~-; "7 /.:!..· I , ""' .Jlo.- . r · 

Sample ID, Analysis, Preservatives: ,: .Qir ~ -~CAVV.~- I 1 1 '-"" ttf?JJICJ'2-D (J. A .P 
•, . ' I I 

Remarks: 
---------------------------------------~--

Sampling Personnel: ~,(_.. t21f 
----~~--------------------------------------

WELL CASING VOLUMES 

GAL/FT 2"==0.16 3"=0.37 4"=0.65 6"==1.46 

ft I rt tt ;,-,_, d-y, s-:; o 
Fe. 7r- ,· !), tr0 r:ti'L 



1107 
t'10lk 
I $/a 1-
~~t:.U! 

=a111 - _____ .....:G:;::.;:R~O=U.::...;N~D;...:.W~A~T.;::.,;E:;;:;R::..:....:::S~A~M.;:;;P:;..;:L:==:I==....N~G!....;L::.O~G 
Shannon & Wilson, Inc. 

Job No: 3Z·( ·(Lvf'-J -3 

Owner/Location Ltl'SYrk<f Mf (.,.rr{lc£ 

Well No.: 2& IY vJ -( 

Weather: . ::b•·s C~ 
MEASUREMENT DATA 

Measuring Point (MP): 

Random No.: -----
Time Started: _,l_,.le"--ou=· ':....__ __ 

Page { of 

Date: q r ·1 Z- --()+ 
i)? 

Time Completed: fff ?0 

---

Height ofMP Above or Belgw Land Surface: _f_,r_.-_o_._z.-_~---------------

MP Elevation: Water Level Elevation: ----------
Total Depth of Well Below MP: 2-(= 1/ • 9., 

Time of Depth Measurement: ---4/~l.e:c..·. ~w=----- 7rJ:.:::r ' 
DTW BelowMP: -----"",;m=-_· ---"3~lk'~.·:=...~t....L_.llf'-----

WaterColumninWell: /~ 7~lL?i 
-~~~==:....__--~~--

Diameter of Casing: £'' PVC Gallons per ft: Gallons in Well: o.k" 
Gallons to be Pumped/Bailed : 

Development Information: 6rP:M r!OG)<> .~ IW7 --17j...2 Snt-vM cO. r(,j~ IQ. 

1'---~ £.t f f1-,,._; Sf cc-0? -~ f ..... .,.,..(?~-~ "" I 2/~ v~ .-.) . 

FIELD PARAMETERS 

Evacuation Method: 

~(' 
~l 

---------~-----------------

Sampling Method: Sample Time: U? 0 S 1 l ft ;J 1 I rtlS. . 
Sample ID, Analysis, Preservatives: D<{..NG. 1-&bJ I 02.., , 2u 2..., ~~ Z- . S/6 D/t?--, @VA 1 rJ Ap 
Remarks: N--~ / MSt> c rJ / c,'Z.. fto!Z.- & /~. 1;jtZ,. . ..::s, ONL>j 2frv'e (?,eo ;yf;"z.?[ 3frrvPLt?) 
Sampling Personnel: j/L.- wr M sIMs s / ~ t:h.-t..fu c., CIMl3 I. 

0 ..-, . t? ,-- /'. J'] 

WELL CASING VOLUMES (!;;.keftll::. . I""Vl'-' 

2"=0.16 3"=0.37 4"=0.65 6"=1.46 



;;111 - GRdUNDWATERSAMPLING 1LOG 
------------~~~~~~~~~~~~~~~ 

Shannon & Wilson, Inc. 

Job No: )2 -/-/6 h)../- ) 
Page I of 

Owner/Location.__::::U-'>~A..!........::c~f==---_ _.!,_N:......:::...E _ _:::(::=:'"FP::.,."'~~~e:...~:_;_· ~L:...="':.:...:'-'::......:...:c/t"__:·"~" t'!,__--""T=--'·· ~L· r~J,~j)__:_.~__:_<...:___::_>..:...·· -1.:..::~~2--::..!:b.~-----=---/ ) ' 

Well No.: "?. b f1 W 3 Random No.: Date: ~/)<.;/tJct 

Time Completed: Weather: Time Started: ------ ------
MEASUREMENT DATA 

Measuring Point (MP): r cy' o-ff'(/{; c~' >t'u:f'::/ (}/ 5 /c) e 
·,------

Height ofMP Above or Below Land Surface: _-....:;O_,-=Z'--.'7------------------

MP Elevation: Water Level Elevation: 
I 

Total Depth of Well Below MP: 2"""/,f'-"-"')_z_c-_____ _ 

Time of Depth Measurement: _______ _ DTW Below MP: } S'S5- S~ 0 (;" 

Water Column in Well: ... t-&.""'·---'-1_..9-=-"'-'/G=--"-------
(( 

Diameter of Casing: _...::;2 ___ _ Gallons per ft: o. r G Gallons in Well: -xa;sz -------

Gallons to be Pumped/Bailed : i _;__ ______ _ 
Development Information: Sc.r,.-,~rl~? df.;'C. ·~ fJ"''iE@/Y...' 6tvc.. Rw6 l<f;Zl . 
i..A~~ .L/'c.lfo~1 ~ ~•dj'iAst' -!=("'""' -1RJ-r;·., ::- 2t-ir t<t;zr; .:: IZ ... r.,(?J. ($~/fa. tVo·•{/.l._,.cf~:.--..;, 
6J tv 6<t H c-. W.-,nt. /)ern;.,.., er'7r1> f"' .- /..rP._,. p5~"7 c "-' ::;o ( (4· ~'i , OTLJ ~ c- ....., 

ur7~ 7' :> .• 0 r 

FIELD PARAMETERS '(5]: s-s-~ va'"7'~ df:-t•+-4 <~-- P.rC/~r"..-f-c. ""c rv to.?(',.., 

Time: J5:t:J-O Odor: C.s." fJ,'t- ,.v'.,cStx.,..~,. Color.: t. ,..., ··-=-r''s t!1 ft-1;•,:./'f 

fO .~ c.)< 1• pH: b".£5- Sp. Cond. C, 1 5~,,5/r.emp: 3, 7-~C:. DO: (, r/ ... ,/c> Turbidity: 
11J,i btGZ- ,l't6~Z.O/ 'f.CJZ, f,t) 

6Lt- Nru 

C(o, J t . .;-t::t J '1 't-zo> !t:...1.J::... M_5L 
92,lf' 6.57 .J.9-zv> i-fd~r6 ~ 
"tl-~ 6.s-t ,IY2-2c3 3.co- l•rJ 
'f'f:,o b.'-f'? e.t 1d{:/-,ttt 'f,o}ot¥ ltrs-
q•tf.l 6·>1 o.t.z.r-.lrt· 5.r ~ ,,f.¢ 
Cfs-· t- ~ a. t"f-'1·-,tl~ 4: ·¢2- r ,. r-Y 

'i f,t-' 

't-J. C( 
~'bt,.$~,3 

32-0 
29. t 
Z?.ttf 
z_'f,>Z-

Evacuation Method: Gr""""'/1 .. ~~- r?..ee/i' ;::(o- 2 

Sampling Method: ; 1 Sample Time: I.,:;--," 3?/ 
Sample ID, Analysis, Preservatives: ¢l.f Ill t? 26 Gwt 01:. (;.~ . ...:.:/l...:.:O.:..:., llr!?.=='X:::::=, D==I2==0/A='R=i?=IJ=.

7
r::;;;f' .... =-.:fz;~t'!IJ_N_r._.:,-t-c-/£?t!-/:::,r-c /cifcf I Ttr.:-'? 

.. » ;; F I 

Remarks: Oevc.l 'f Hott::' Nr!'-.d;,/ ,-'"' t-o Pu-;yi"Prt' - V~ry 3 CJ'e!e.( o ty<-<1 -.;c r "1-c""-"~"' c c6i'-'?, 

SamplingPersonnel: J?c:,11Jc-.v·1<'Y-/ fZ.e:o1dc..--(lc(>'cP?j 
y 7 

WELL CASING VOLUMES 

GAL/FT 2" = 0.16 3" = 0.37 4" = 0.65 6" = 1.46 

5'.5",.,//e t'1crtry "'-·'"'/c a(f.c-q (,t-r,-!7- 4 C.crL.oy 

0 ,e p f""i'.-
7?,1? ri,3Cf 



  

 

 
 
 
 
 
 
 
 
 

APPENDIX I 
 

Field Log Books



l. 

·.~ · CONTENTS 

----------o--~. ~----~' -----;o-- --.---~-- -···-

REFERENCE DArE 

···, 1, 

ALL-WEATHER WRITING PAPER 

ALL-WEATHER 

HORIZONTAL LINE B:OOK 

Project P tz 'rh:: J]l: R.Y:, /lJ {?, C cy.: r!, · ·· ' 

~e-, L-cu.vc.rc~~c :t:'ler~ ~.6_ tl-/r ____ · .· 

This book is printed on "Rite in the Rain" All-Weather Writing Paper - A". 
unique paper created to shed watE'r and enhance the writ ten image., It is wipely 
used ihroughout the world for recording critical field ·data rn all kinds of weather. 
For best results. use a pencil or an all-weather pen. 

Cover Options 
,- -- -- __.. ~ --

Polydura Cover i Fabriko_id r.-o:Jver .. ·.':. •-'f . 
.. _ .. ~:--·-·- -- .~ ---;------:...,....,,... 



8 }// ff I 0 tfrs,M) 
l !J-;CJO - fC1.(C ~- r-o rs·~_-!-.£-19- -F.:.~ 
{ 7f-,'tro f- fr · · /, -t-· r o (l/ a v-t.d:.. . 

---·-·-·- ------- ',/" ___ -·-· ------- --·-·· ----- ----·-- ------ ------·- ------

{'1. e t: c /J e-t-t flea v t\ e r - g c?td h ;..;<' ' 
-~--""--- -----·-····· -------- -------- -----·- ---- ---- ---··------·····--- -- --

- E rtC.. Sc4.~,?··(C'- - Ak /~ tttCr.::/J' 

-~~=- (f--~~C)----=~~= ~~tfq_~~t/~~~- ?'-~-
t= ft!tl?!) 

-+ -- ~5_~~/ ~Ly_~~~~J-?_ {;.-1~?!_ __ (+-;-:-~~ r ~ 

L~q_~·c-i>C--t~-= r.,--~ ___ p~,~: -- ----

-- - -- - --- . 

~Liic---. . 

(if,-.?0 -_ Ly ca/P:-1 C -13¢' o •'1 ;;;n/'t""4"'1L 

I~ _M !..:::'_. _c~p£~ r;-~.,_ iJ'-<./'~Y/~·ct. __ _ 
w / /l J4-t &"5 C> &-z _ _ 1:.~ ua ,-e/ .. 

d_n~~ _>IB;f;;~-~~;~cl- ~~~2~----
0 /P-_ /C/c.-d 7:, ~c;-r " 6 e /" / H c c.- ~~ __ 

>_€k'b_¥, 1'-t !!.~ r r,c>c.-~ f~_-Eu7c.'J." 
D~-~~nr::,_, ~ .:ZL?,·cro ________ _ f--JlYy> __ f('!_"J_ 

c;?zut-f)p-.--P'f_ ~ 2-Z/c7Q Sco.'"'~-

' c===~-'-~--- ~~:--~;_-
. 4 _f./ IO/ o Lf:______ _ __ 

P rc,> h i:,Cc:- -_. ~ft:-r?_ h-ry _ _ g,-~:;
Lf f'ecr)fe o~t __ >/k:.. .. _ 

__ >"" r;c;!/, ft. f' ftc;.-'? C- _LA ~-C!_ re LAcv, 
_u/_c:-, 0v(l(a~rt1 ca/M

1 
0"'F 

__ _ _ _ Brecu frc:<J -~ __ ,#.c.A·-_e.t;'i-
ff.t1i ~ FvACCf.;_<!-0 ~~-~ i(~ r~ __ _ 

t.t rc~-~ {;-_ tl qt':..P<:t' (#1~ il< f- (' cr~one J 

2 t-c.<-d:F Uf'""'----

i z.-'1-~ lc-trJc4 · f!'J'~~~~f1~~6- · ~.;;;( -~~ _-__ 
5ttt7·~r- >~.-~-tt--t __ s~~~!=~---5-~,f- -----=-

c; (_ --c ~ £') - . - .. =--;;=----~-·-···L ... --~ -------·· 



4 

tt~-(/t5 C:'a (/ ::;;, {1H 5.. ~_I} 0 CCi1'lH'V} 

J 11 {Y C/'i f-r~z e?J £--- > y ~7'?' /&-1_ Po r _ 

_ -----~C;70r'1/2:? --:- __ C_9l/ ___ t-1}_<~-- 7(tf_ 

5-t: r-Z-t.,t" / 
-------·---- _£ __ --

ZO(JC) ~Z}i]c? ('1_.._~- _(c~~J.-- ~~~rtt-~ ----

-1f Y~ ·:_ -f' r~ $4 /-;;:'.:.t;-, - -----
__ L-i'_~; P~/rl;- ~~;/--~fCJ?~ /2d0/Lc·rf~_ 

~~~;~ 111•1 5uJ/ {A./a~r _.>_••r-~-~~ ~ 
ilevt, ~)a,; 7er.6e(~ e'f·c., . 

- ---· .. ·-· .. --· j_ - -/ -- . ---· ----···---·-·- --·· 

rv~h -;,~-~~ -~ ,4~J~-:?=_ rlj(! 1! _ L-V;1/ 

b c. -h:J c-.~:~ .~L,./ affC/ Pi_4-f:1~_,_ 
{t.,-~ ~~ ~ ~ 1'1d'n! -~ct .... ,/' 

5' ~"t-eA~ ~ o -.,:;fc-1_. C c::o 0.. _ (co e4 ve 

t:lP-'Z _ ~-~~e:r .• ~ ;_ --~_fJ-t,;£ _{Af;; 

-).__~H ~:-
t ? t -; r// ht 1-1 c ?, 

_....- __. __ .:-:-...:~.:...~-·-
-------~---------

.H-r;'r-c r ( '-<V~c: It - R.ul/l wafer -P-r.t~ t...., c n:.-e-k 

-t--l-tl"o.:-~1, $ Q .... flt!r.; <=~t crl2/cd'£'d _c:arl::~~ 
t't-t ro dru,...,_J/ 1...!-E~ ~q__r:_~ >~.tt'r'~ ~-'-i,...,(""~ 
-t--o ,? ~- ~ ~ ts:-o ~q_,~, . l~-t,;> __ ~-&_#~r;_r._ __ 

ltl'e.<~o h::~ (c.~ fd• --t??. _ ~r e:;.-p-

Pc/' _ v~c, /}{';Tt;-~c _5~~· ~7 __ _ 
v./.11/" c4{ca>.e h<>;c -""- ~Pf="'I,-N _ r.7<7!-.,_, 

_c/K ot/1 __ h:_~f-rr>.iJ~'/!- A~e~1"cr~--· '~---
TCI-7 't.-5 0, f:::. fb;ro _ ~F~ ~Eqfr_~ -for 
.f lt"..vcr tf- jc,t-cht:-'-1 1!1"'-t-' -f4_"f_cT7_~o.1/~~---
.i ~::. ca, "t-o 6 c ~I e c"rrb•-tt'C r 1~> '-1 t:- • 

w .-... J >()( fc _ -u/ &'< -r. (1)p c:. e ~~, __ _ 

Ctt""ff f("""""b'~ y1.~"'7Y co..-.fft:--'l'Z., __ _ 

> o' ~ c { ecct
1 ;Ocz r-r~, 

{{ ;-(/() (2.J t?J-tJ) !3 ~ £, .. 

/ tg(!z(oct I 

-~ _________ -::.-



6 

5~-t~ fU-el _c_~q_-tz,rlH he t:f_ ej-- y· Cv!C.~0- rcr 
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FROM :SIVUQAQ,INC FAX NO. :907 985 5425 Mar. 21 2005 05:02PM Pl 

SIVUQAQ, INCORPORATED 
P.O. BOX 101 

GAMBELL, ALASKA 99742~0101 
(907) 985-5826 Voice (907) 985-5426 

FAX COVER SHEET 

FUE: Review cumments 

TO: Mr. Carrey Cossaboom CEPOA-PM~C 

C 0 MP ANY: US ACE ~ A 1 ask a D i s t r i c t 

FAX#: 907-753-5626 

TELEPHONE#: 907-753-2689 

DATE: March 2 1 ~ 2 0 0 5 

NUMBER OF PAGES: 2 

NOTES: Enclosed, please find my revfew and comments on the 
Phase IV Remedial Investigation; Northeast Cape: 
St. Lawrence Island, Alaska. January 2005. 



FROM :SIUUQRQ, INC FRX NO. :907 985 5425 Mar. 21 2005 05:02PM P2 

Phase 

St. 

REVIEW COMMENTS 
IV Remedial Investigation 

Northeast Cape 
Lawrence Island, Alaska 

January 2005 

REVIEWER 
Morgan Apatiki 

RESIDENT 
Gambell, Alaska 

ITEM REF COMMENTS 

J. Page The overall Phase IV RI objectives to implem-
PARA 2 ent the field investigations and sample anal

ysis program specified in this documents were 
definitely prominant and practicable, as fur
ther described in my previous review comments 
dated July 12. 2004. 

PARA 3 

General; 

The data gaps identified in previous 1nvestiw 
gations, Data Collections,~still do not have 
the appropriate analytical protocol results. 

The constituents of potential concern (COPC) 
still remains prominant contaminant level at 
Site 28 at which normally have not been prop
osed for remedial action. 

The intense odor that applied as the 1nhalent 
volatile that was associated with the milita
ry contaminant debris in every area of the 
installation Sites are still in effect and 
that will continued to impact the environment 
and natural habitat of the lijnd species and 
migrant marine mammals. Specifically, the
people of the St. Larence Island. 



REVIEW 
COMMENTS 
DATE: 03/10/05 

~~ Page/Para 

1. Page i, Exec _ 
Summary//-

l SeA,, '" 
~ }.: ., . 

·.._! 

I 

2. Page ii, Exec 
Summary 

3. Table ES-2 

4. Figure 2-3 

5. Page 9, Line 
4 

6. Page 16, 
Section 4.2 

_( 

/ ~'\N~- "./~ 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 
LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: 907) 753-5742 

COMMENTS 

The Northeast Cape site operated from the 1950's to 1972. 

~ 1 .. ' I 
() l,( .'' '' I /"': .... ~· 

\ j...-: 

;The "unspecified data uses" include recommending site-specific cleanup 
goals, determine possible remedial alternatives and move forward with a 
Feasibility Study for the site. 

ARARs are typically identified, not developed. Add citation for state of 
Alaska cleanup criteria (18 AAC 75). 

Add complete citation for ADEC cleanup criteria to Key, e.g 18 AAC 75 
(updated May 26, 2004), Under 40 Inch Zone, Migration to Groundwater. 
Consider adding column with actual cleanup level, for comparison. 

Antenna pole line should not be same color as shoreline. 

Correct spelling of recorded 

Clarify that some lociD 's include 2 different depths of sampling 

r:. ( 
j !Ji 

·~ . .• 

\; _.) -· 

/d 
·¢_/\, 

(, ·.·. 
u· 

I· 

. t. ) ' 

REVIEW 
CONFERENCE 

S&W RESPONSE 
3/30/05 

.. / 

i (k < 

r.j., 

'. ~~ .. · 

Accepted. Change to match Section 2, 
which includes the proper dates. 

Unsure of comment. The term 
"unspecified data uses" is not in the 
Executive Summary. 2nd sent., 2nd para. 
should be " ... investigations and refine 
estimates .... " 

Accepted. Change "developing" to 
"identifying", and add citation. 

Accept fleshing out citation. 
Discuss removing table from report. This 
table suggests a level of data 
interpretation that doesn't exist. 
Biogenics are not considered, and the 
depth intervals are misleading. How will 
data qualifiers be incorporated? etc. 

Accepted. We were having trouble 
making that line go away. It seems to be 
attached to the shoreline on the base map. 

Accepted. Add"r" 

Accepted. Only the background water 
and sediment share a LOCID. Depths are 
incorporated into the other LOC IDs. 
"Each Sample" in 2nd para. is misleading. 
it should be "Sample locations were ... ·. " 

Of<(. .• ~· 

!Jitl f----

/' ~ (_'(")Cv 

i 
··. 

., 
(\ 

~ / 

[J lC./ 

; ,. / p 
I...,/ 

7 
"' 

·' 



7. 

8. 

9. 

10. 

11. 

12. 

13. 

Page 24, 
Section 
5.1.3.2 

Page 25, 
Section 
5.1.3.4 

Table 5-lb 

Figure 5-l 

Page 26, 
Section 5.2.1 

Page 29, 
Section 5.2.5 

Table 5-2b 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 
LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: (907) 753-5742 

COMMENTS 

The text states that photographs were taken at each sample location. 
However, the Appendix only includes selected photographs to show general 
site conditions. 

u, 
z;~_O~~ D~~ 

phc.-\;:z)c:;; rv ~0 1l?::>~.A.ko_-~ S<.<::<A'~·>\.£o~-
2"d paragraph- correct spelling: ... two sampling locatio;' were adjacent to 
the former air terminal. 

Please provide an explanation for the high detection limits for arsenic. 

GRO detection of2.05 mg/kg at 04NE01SS303 should not be bold. 

Many of the SVOC detection limits also much higher than the ADEC cleanup 
levels. 

Where are samples SSIOI and SSI02 (only I purple circle shown). Is the 
label indicating Camp Pad correctly placed? 

Perhaps include an explanation for why deep subsurface samples were not 
gathered at this location- not scoped or because encountered ice at 5 feet. 

Were the sediment samples evaluated for biogenic influences? 

Why did benzene have such sigh PQLs? 

Toluene detection of 677 at 03SD108 should not be bolded. 

REVIEW 
CONFERENCE 

S&W RESPONSE 
3/30/05 

Correct. Only select photos are 
incorporated in the report. 
" ... photographs were taken at each 
sample location." could be eliminated to 
avoid confusion. Add reference 
Ph2tograph 9. .-

·('biscuss: Photo archivillg: 

Accepted. Add "er" 

Hopefully the CQAR will prove some 
insight. 
Accepted. 

Likely due to biogenic interference -
samples were mostly poorly decomposed 
peat. Also see Julie S-D comment 2a. 

USACE 
RESPONSE 

Accepted. Add dot for SS I 02, move {) rJ!:--· 
Camp Pad label to Camp Pad 

Discuss. This sentence was intended to 
reinforce the fact that the geology is 
inferred. It may be best to dele.te the yf!S 
sentence. Section 5 .2.3 discusses boring 
depths':"' 

Yes. See Table 5-2b. Make a separate 
paragraph for the sediment results and 
note the biogenic influence. 

Discussions of PQLs will be developed 
from the CQAR for the final report. 
Likely causes: matrix interference and 
dilution. See Julie S-D comment 2a. 
Accepted - Data Stream cling-on 

2 



REVIEW 
COMMENTS 

14. 

15. 

16. 

17. 

Table 5-2d 

Figure 5-3 

Page 35, 
Section 5.4.5 

Figure 5-4 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 
LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: (907 

COMMENTS 

Why no lab classification for biogenics on all groundwater samples? 

Why are the toluene detections highlighted? 

Missing from my copy of the document, but found in another copy. 
According to the text, Boring 06B2 was placed as close as practicable to the 
western slope of a soil stockpile to characterize the northeastern portion of the 
site. However, the figure seems to indicate that 06B2 is at the eastern or 
south-eastern edge of the site. The figure does not show the estimated 
location of the aforementioned excavation and stockpile. 

1 '1 paragraph is a bit hard to follow. Perhaps state the range of PCB 
detections which exceeded 1 ppm (2.18 - 50.8 mg/kg), instead of jumping 
from a 50 ppm value to a 0.998 value. For comparison, perhaps include the 
PCB values in the second paragraph as well. 

Include labels for other two historical samples SS125 and SS126. 

Yell ow squares along landfill boundary do not represent historical samples 
and should be deleted. 

REVIEW 
CONFERENCE 

S&W RESPONSE 
3/30/05 

USACE 
RESPONSE 

One (03GW104) does have the 
assessment. We failed to request the 
library search on the COC for the other 
three samples. The laboratory did review 
the chromatograms, and found a biogenic 
pattern. This should be incorporated into 
tables and report. 
Data Stream (automated EDD to Excel 
translation) cling-on. Fix. 

The text and figure are correct. The text 
could be expanded to describe the site 
better. The area of apparent site activities 
narrows to the southeast and becomes the 
access road. The 06B2 location is on the 
north side of the eastern part of the site, 
but is generally toward the southeast. 
Boring 06B3 characterizes the southeast 
extent of apparent site activities. 
As you know the base maps are odd 
mixes of approximate data and difficult to 
work with. We looked at adding the piles 
and correcting boundaries, but had 
difficulties with the base map. We don't 
have the budget to make each figure look 
like what we saw in tlie field. 

Accepted. It looks like some editing lost 
bits and pieces and the 1 '1• para. should 
be re-written. 

Accepted. Add labels for 01NE07SS125, 
126, and add OlNE to 07SS127 so it is 
apparent it is an historic sample. 
We will try to delete the yellow squares 
from the red boundary. The red boundary 
would not delete for Figure 5.3. 

' ~ nt-j 

3 



REVIEW 
COMMENTS 
DATE: 03/10/05 c=JI Page/Para 

18. Page 36, 
Section 5.5.3 

19. Page 37, 
Section 
5.5.5.3 and 
Figure 5-5 

20. Table 5.5b 

21. Page 47 

22. Page 47, 3'd 
paragraph 

23. Page 48, 
Section 
5.9.4.2 

24. Page 48, 
Section 
5.9.4.4 

25. Page 52, 
Section / 
5.11.2 

26. Page 53 

/ 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 
LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: (907) 753-5742 

COMMENTS 

Unclear word- "raveled". 

If Figure 5-5 does not accurately represent field conditions, provide a notation 
on the figure and/or draw in the newly estimated location of the drainage. 

Provide an explanation for the high benzene detection limits. 

Provide an explanation for why boring 19B 1 only advanced to 29.5 feet bgs -
rocks, drill rig limits, no recovery, other? 

Last sentence doesn't flow from previous text. 

Monitoring well MW88-1 0 was redeveloped ... 

Previous monitoring wells ~er: ~sta~led e.:_~02./ --. , 
,It· 'I'\\ c) ' l I; • ,, I"> "-~ { - ,. \ v '{l ' L ;"' l<,) ( \. '--l f\fJ/-;'-/ .. ...,\ CP.~ ~ .. _o.,tet\.;;:,L~ . .).:.: .... .,. --.r~·v.) ~ • _s v-r,;r,~ 

El~~at~d diesel was detected during groundwater sampling conducted in 
2002) 

1"1\ \f\) '7 J t ~. t'~)lo; \ ··:.~.t)[)\ f3h:;. (}¥) h.J\ 
/ 

t<,Jv{i't ~ 'J. '"-"'"' 
.~// ~ .!;,/~,,'~{.f •• ·\ 

) ! 

Delete duplicate word collected in 1st paragraph. Correct syntax in 4th para. 

REVIEW 
CONFERENC 

N'\ fi'f_; 
WkM ~ .... 
~,~ 

--ax.., !. ~4 ~\ . I . 
/Jk~rc,;a~:;... -~ 

S&W RESPONSE 
3/30/05 

See Item 24, Julie S-D comments. 

See 2nd paragraph of Item 15 response 
above. 

See Item 13 and Julie S-D Comments 
ltem2a. 

Accepted. The Field Observations 
Section contains the explanation. Add 
reference to Section 5.9.4.4. 

Accepted. Add " ... and one was 
damaged." to the second sentence. 
Replace last sentence with "The 
monument for MW88-10 was found to be 
damaged, but was repaired. 

Accepted. Add "88" to text. 

Accepted. Why are the IDs for the 
samples collected from the wells all 
OINE if they were collected in 2002? 

As above 

Accepted. Delete "Colleted". Correct 
paragraph (see Item 42, Julie S-D 
comments). 

USACE 
RESPONSE 

oL 

() t::~,_,~.r 

C1 b::-~ 

9-{><\ 

d~::,. 

~o.:lJ 
jU.C:~ 

r.r~·ze:.--~ 

o""_~ kt.::...~· 

4 



REVIEW 
COMMENTS 
DATE: 03/10/05 

~~] Page/Para 

27. 

28. 

29. 

30. 

31. 

32. 

Page 52, 
Section 
5.11.3 

Page 55, 
Section 
5.12.4.2 

Page 57, 1'1 

paragraph 

Page 57 

Page 58, 
Section 
5.13.5 

Page 61 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 
LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: (907) 753-5742 

COMMENTS 

Add explanation that the wells were not sampled because collection of a 
representative or adequate groundwater sample was not possible. 

What about the water bearing zone at 28 feet? Previous page mentions two 
depths where water was encountered. 

Clarify that the deep well boring refers to near the Suqi River bridge. 

Are the subsections labeled with the correct MW identifiers? I think the 
reference to deep 26MW3 in subsection 5.13.4.2 is incorrect. Well26MW3 
appears to be a shallow test well that was completed to determine 
groundwater quality prior to attempting to drill the planned deeper well. 

Should the corresponding data table 5-13b be qualified based on the text 
which stated the sample 26SB 103 likely lost moisture while awaiting 
analysis? 

Please clarify that the sediment samples contained DRO at concentrations 
greater than the ADEC soil cleanup criterion. 

REVIEW 
CONFERENCE 

S&W RESPONSE 
3/30/05 

Accepted. Add 4th sentence "The 
insufficient water column precluded 6 ,{__.. 
collecting samples that would be 
representative of the groundwater 
formation." 

Discuss. The question is not clear. If it is 
why the next soil sample was at 31 feet, 
rather than 28 feet, there are a number of 
reasons. As noted, we had to select 
intervals based more on drill action than 
5-foot intervals to get sample recovery. 
The drilling was likely difficult because 
we started to suspect frozen ground at 30 
feet. We had already sampled a water 
interface that could have been the static 
water level (you are not sure until the 
well sits for a while). It is difficult to tell 
if water blowing out the casing is from 
something shallower that has a good flow 
rate or a new water bearing zone. 

Accepted. Add "The boring for the deep 
well near the Mid-Suqi Bridge (26MW2) 
was attempted .... " 

Accepted. Modify section 5.13.4.2 1'1 

sent. to: "Shallow groundwater 
monitoring well 26MW3 was drilled 
before the deep (26MW2) well .... " 

Accepted. Improve material testing table 
format, add qualifiers. 

Accepted. Add the word "soil". Also see 
July S-D comments Item 51. 

5 



REVIEW 
COMMENTS 

PROJECT: Northeast Cape DOCUMENT: Phase IV Remedial Investigation Report 

DATE: 03/10/05 c=JI Page/Para 

33. 

34. 

c: 
"""--h" 

\_,) 
,_ "j 
-~ 

~ 

Table 5-14b 

Page 62, Sec. 
5 .15 1 '1 Sent. 

LOCATION: St. Lawrence Island, Alaska 
REVIEWER: Lisa Geist PHONE: (907) 753-5742 

COMMENTS 

Provide an explanation for the high benzene detection limits. 

Note that the text on Page 62, Section 5.15 of the draft Phase IV Report 
states that I 0 samples were analzed for fuel impacts and 29 were anal~zed for 
PCBs. This contradicts Table 5-15b and the more detailed text in this 
section. The Summary of Soil Analytical Results table 5-15b for Site 31, 
lists 15 primary ( 17 total) samples analyzed for fuels, and 24 primary (26 
total) for PCBs. I think the text on Page 62, Section 5.15 needs to be 
revised ... 

"''""'-< c;; 
• •• J 

c~ 

--0 ":" 
!--:) •. 3 

6~-= 
~ 

'1-( 
~ 

t"'\ 

~- ~}/'"'-,, 

+ 

Accepted. 

S&W RESPONSE 
3130f05 

See Item 13 and Julie 
comment Item 2a 

S-D 

Accepted. Correct to "Fifteen of the ... , 
and 24 were .... " 

USACE 
RESPONSE 

6?£-~,-

·z:~-~~~ 
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' • =111 SHANNON & WILSON, INC. 
1111!P GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

May4, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr. Carey Cossaboom 

RE: PROGRESS REPORT- PHASE IV REMEDIAL INVESTIGATION, 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with our progress report describing activities 
conducted for the project referenced above. This delivery order was issued on March 31, 2004. 
Work performed during April 2004 consisted of the development of a Project Schedule and the 
draft Work Plans. The Project Schedule was submitted to the U.S. Army Corps of Engineers
Alaska District (USACE-·Alaska District) on April 6, 2004. Based on my discussion with you 
on April 29, 2004, the draft Work Plans are delayed one week and are now scheduled to be 
delivered to USACE-Alaska District on May 7, 2004. A Revised Project Schedule is attached to 
this letter. 

We appreciate this opportunity to be of service and trust this information is sufficient for your 
needs at this time. If you have questions or comments, please contact Matt Hemry or the 
undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

)ok~~ 
I \ 
~qhn Spielman, C.P.G. 
P'iincipal Hydrogeologist 

Enc: Revised Project Schedule 

5430 FAIRBANKS STREET· SUITE 3 
ANCHORAGE, ALASKA 99518 
907·561·2120 FAX 907·561-4483 

32-2-16821 

SEATTU: 
RICHLAND 
PORTL<\ND 
FAIRBANKS 
ANCHORAGE 
DENVEH 
SAINT LOUIS 
INASILL!; 



REVISED PROJECT SCHEDULE SHANNON & WILSON, INC. 

Primary Sub S&W 7/25 to 7/31 8/l to 8/7 

Task Task Dash No. Description Of Work S S M T W T F S 

0 Notice To proceed 

I Preparation of Project Schedule 

Project Schedule 

2 

Kickoff Meeting 

I Prepare Project Workplans 

Document review, WP outlines 

General Work Plan 
s,mnlin<>; & Analysis Plan 

Quality Assurance Project Plan 

Waste Management Plan 
"''- "--~ifir. Health & Safety Plan 

lcoE Review of Draft Plans I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I liiij@:J~W!i.ilii!IIiiiiiliii!I~]iiiiiii[i!:::::!:::i::::j:::::::::!i:i:::i.l:::::::: 
Prepare Written Response to Comments mi: ~i~i~i~1·i~i~i~1i iiiiiii@tiii iii~iiii. iiiiip;:=: 
Meeting to Discuss Draft Planning Documents I I ~m 
Prepare Final Plans 1 J 1 ~~~l '···:::- f··:-

I Monthly Progress Reports I I I I I I I I I I I I I I I I I I I I I I T I I I I - I I I I I I I I I I I I I I I I I I - I I I I I I I I I I I I I I I I I I I ~ 
Primary Sub S&W 6/28 to 7/2 7/5 to 7/9 7/12 to 7/16 7/19 to 7/23 7/25 to 7/31 8/1 to 8/7 8/8 to 8/14 8/15 to 8/21 

Task Task Dash No. Description Of Work MTWTF MTWTF MTWTF MTWTF MTWTFS SMTWT F S SMTWTFS SMTWTFS 

3 Mobilization & Demobilization 

Logistics (subcontractor coordination) :~~~~~~~ i~l~l~l~ :llll~ll l~llll: lllllll ~llllll: ~~l~lll llllllllllili~ll l*lil; ilililil iiililil li~llli ~ililili ~~~:; 
Logistics (materials purchase, shipping) ·lililil ~llilil: li~l~i: lli~i~ liEi~ir J~~: ilililil 'liiil~: l~ili~ i~lilii ~~i!if: liii~ili ililil~ ~ililil ~::1 
Mobilization ~iliiii i~ililil ~~i~Ii :iiililii IIilili: 
Demobilization li~il~i I~~f:Ei iEi~i~~ =Ii~~Iii: lil~i~: i~ililil iliit~i~ 

3 Field Work/Sampling 

iiiif• ; 

f-

I Monthly Progress Reports 

~ Estimated 25-28-day Field Effort ·IEEEE EEilE~E~ E~E~~EE l~E;I~~;: liilit~I ~I~~ii: mli iiitiitr ti~~~~ ~l~~~~~~ ~~~l~~~~ ~J1 l~~l~l~~ ~;~~1~~ ~~~~~~~~: ~~~;~~~ ~l~~~~~~ llll~~~~ l~l~f~~~ ~~ll~llll 
Progress Reports 

4 Attend Fall RAB Meeting 

Review and Summarize Data 
Preparation of Materials 

Travel to/from Meeting Location 
Attend RAB Meeting/Discussions 

9/13 to 9/17 1 9/20 to 9/241 9/27 to 10/l 110/4 to 10/8110/11 to 
TWTFMTWTFMTWTFMTWT 

- document submittal to S& W PM 

- document submittal to S&W Sr Review 

- document submittal to USACE 

5/4/2004 32-1-16821, Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 

8/23 to 8/27 8/30 to 9/3 9/6 to 9/10 9/13 to 9/17 9/20 to 9/24 9/27 to 10/1 10/4 to 10/8 

MTWTF MTWTF MTWTF MTWTF MTWTF MTWTF MTWTF 

... 
llllll~l ~~llllll~ lllllt ~l~l~E~f llll~~~l m111~l lll~l;l; lll~l~ll: ~l~lll~~ :l~l~l~ lll~lll: ~l~l~~ ~l~~~~; 
llllll~l ~llllll~~ llllllll: llllllll l~llllll ;m;;;~ Elll~lll ~llll~~;~ ;~;~;;;~ ;;~111 l~llll~ ll~~~l~ ~ll~ll~: 

N#.f®i®.i:mMW.fliW&OOi. •• iff rr )f 
FM $.~Mia#(~ij$tiiM ij¢.~ •• l I 

12/27 to 12/311 113 to 117 I 1110 to 111411117 to 1121 11124 to 1127 

TWTFMTWTFMTWTF 

to 2/2 

WT 

Page I of I 



=111 SHANNON & WILSON, INC. 
l1liiiJ'II' .. GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

June 4, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr .. Carey Cossaboom 

RE: PROGRESS REPORT - PHASE IV REMEDIAL INVESTIGATION, 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with our progress report describing activities 
conducted for the project referenced above. This progress report covers the period of May 4 to 
June 4, 2004. Work performed during this period consisted principally of completing the draft 
Work Plans. The draft Work Plans were delivered to you-·on May 7, 2004. Additional work 
performed during this period has consisted of contacts with· subcontractors and a "Bear Watch" 
person·in Savoonga. We have fielded some questions andsoll1lllents regarding our draft Work 
Plans from Ms. Lisa Geist and Ms. Julie Sharp-Dahl. , · · 

We appreciate this opportunity to be of service and trust this information is sufficient :(or your 
needs at this time. If you have questions or comments, please contact Matt Hemry or the 
undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

\J ... ~ J&,•s;;Iman, C.P.G. 
Ptfucipal Hydrogeologist 

5430 FAIRBANKS STREET· SUITE 3 
ANCHORAGE, ALASKA 99518 
907·561·2120 FAX 907·561·4483 
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·=11·1 SHANNON & WILSON, INC. 
_, GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

./ 

August 27, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr. Carey Cossaboom 

RE: PROGRESS REPORT - PHASE IV REMEDIAL INVESTIGATION, 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with a progress report of field activities. As 
referenced in a previous report, mobilization began on Monday August 9 with the delivery of 
camp materials, field supplies, and four persons to the site. A second Hercules aircraft trip, 
carrying the drill rig and additional equipment, was completed on August 16. Additional field 
crew members (environmental professional from Shannon & Wilson, and two driller's helpers) 
arrived at the site on August 17. 

Surface water samples from Site 29-Suquitughniq River and Site 8-POL Spill Site were 
submitted to SGS on 8/16/04. A cooler ofQA samples went on to North Creek Analytical in the 
same timeframe. Soil and sediment samples from Site 3-Fuel Line Corridor and Pumphouse and 
Site 6- Cargo Beach Drum Field were received by SGS on August 25. The shipment appears to 
also include a decontamination rinsate sample from the drilling at Site 6. A water sample from 
the shallow well at Site 26 was received by SGS on August 27. A water sample from Site 3 was 
also included in the shipment. The water sample from Site 26 will analyzed on a rush basis, so 
we can determine if the shallow aquifer is contaminated prior to drilling the deeper well. 

Based on correspondence with Randy Hessong, field work is progressing smoothly. 
Subsurface conditions at Site 3 suggest that permafrost is present beneath the site at a depth of 5 
to 6 feet, instead of bedrock. The shallow well (preceding the deep well) at site 26 encountered 
rock with sand and gravel from about 5 to 22 feet. The shallow aquifer at this location is highly 
productive. A gray silt was encountered at 22 feet and is inferred to be the potential 
aquitard/aquiclude. As indicated above, the well was set and samples are into the lab today. In 
general, drilling conditions have encountered lots of cobbles and boulders, somewhat as 
expected. The downhole hammer is able to advance the boring, but we are not getting sample 
recovery in some intervals. This is apparently due to coarse rock and cobbles with little fine
grained matrix. Every now and again, some soil is blown from the hole with the rock chips. 
This is intermittent and at unknown intervals. A diverter can be used with the down-hole 
hammer that will allow for the collection of the material coming out of the hole. The sample 
may not be appropriate for volatile analysis due to the method of collection, but may provide 
acceptable measurements of DROIRRO results. This method of sample recovery may be better 
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RICI-ILAND 
PORTLAND 
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ANCHORAGE 
DENVER 
SAINTLOU!S 
WASILLA 

than no recovery. We can discuss this further over the phone. 

5430 FAIRBANKS STREET· SUITE 3 
ANCHORAGE, ALASKA 99518 
907·561·2120 FAX 907·561·4483 
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U.S. Army Engineer District, Ala~ka 
August 27,2004 
Page2 

SHANNON & WILSON, INC. 

We have not received Daily Field Reports since about August 16 and have reminded 
Randy to send them in with the sample coolers. These will be included in subsequent progress 
reports, when received. I trust this information is sufficient for your needs at this time. If you 
have questions or comments, please contact Matt Hemry or the undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

~ 
Spielman, C.P.G. 

ivery Order Manager 

Encl: Copies of Daily Field Activity Reports (August 9 through 14, 2004) 

32-2-12997 



· =111 SHANNON & WILSON, INC. 
_, GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

September 3, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr. Carey Cossaboom 

RE: PROGRESS REPORT- PHASE IV REMEDIAL INVESTIGATION, 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with a progress report of field activities. 
Field work has been proceeding. Analytical test results from the water sample from the shallow 
well for Site 26 were received and indicated no reported contamination. The deep well was 
initiated yesterday, at a location approximately 60 feet from the shallow well. The deep well 
encountered frozen silt with gravels at a depth of about 18 feet. The material is assumed to be 
similar to the silt encountered at the shallow well, but with the abundant water encountered in the 
shallow well, it was not apparent that the silt was frozen. The presence of frozen silt precluded 
the advancement of the deeper well. The degradation of permafrost around the borehole and seal 
would compromise the seal and separation of the shallow and potential deep aquifer. To this 
end, the drilling program is complete and the drillers are returning to Anchorage today. 

Randy has indicated that two or three wells (200 1 wells) at the Main Operations Complex 
(MOC) are not able to be sampled (uncertain at this time if they are damaged or not found). 
They will look for substitutes at Site 10/11. The water within the Suqui estuary is apparently 
fairly deep with no visible bars for easy sediment sampling. We sent an Eckman dredge (hand
held sediment sampler, kind of a spring-loaded clam shell) and waders to the site to perform the 
sediment sampling in the Suqui estuary. Because we had anticipated collecting the sediment 
samples with disposable spoons, we will now use the Eckman dredge and require a 
decontamination rinsate sample. This rinsate sample will be substituted for one of the 
groundwater samples from the wells at the MOC which are not able to be sampled. 
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U.S. Army Engineer District, Alaska 
September 3, 2004 
Page2 

SHANNON & WILSON, INC. 

I have included a copy of the Daily Reports, which cover the period of August 16 through 
August 29, 2004. I trust this information is sufficient for your needs at this time. If you have 
questions or comments, please contact Matt Hemry or the undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

J~~ 
Delivery Order Manager 

Encl: Copies of Daily Field Activity Reports (August 16 through 29, 2004) 

32-2-12997 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. _08_ 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/16/04 Weather: Fairly calm overnight, light (5-10kt?) winds from SE. Overcast at 1500' rising 
to 2300' and slight breeze in afternoon. 
Temperature: Upper 50s F 

PERSONNEL ACTIVITY SUMMARY 
Personnel Position Hours Miscellaneous 

Ben Heavner Field Sampler 9.6 Sample packing, recon, water 
treatment 

TimDugenia AMES Camp installer Daily Rate C»iloadplane, depart 
Jo Wininger Lead driller 12 Travel and setup 
Eric Schmidt AMES Chef Daily Rate Cooking, off loading 
Randy Hessong Field Team Leader 10.1 Sample packing, camp work 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Prep for cargo flight 
Package samples 
Recon Cargo Beach Road 

PROJECT TOTAL SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Quality 

Samples Samples Samples Samples Samples 
2 (sed) 4 3 

REMARKS (Safety Issues, Areas of Concern/Quality Issues, Deviations Etc.) 

C-130 with drill rig and driller arrives. 
5 coolers of samples out with C-130 

Instructions given by the USACE to S&W: 

Work Progress: 
Are there any contractor caused delays 

Verbal Written 

or potential fmding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 

Total 
Samples 

9 

~Yes No 
Yes~No 

or potential finding offact (i.e. excessive contam. or change in site conditions) 
Yes~No 
Yes~No 

Are there any foreseeable or weather related delays? ~Yes No 

Comments: Plane delays combined with equipment problems have slowed final camp setup, start 
of drilling. 

Submitted By: 
<fl _.P.~ / -:7?- - -
;}'~,A:;-1( / · - ~~~¢:?.-··- ·csignature) 
Randy Bessong .,_ (Printed Name) 

Attached: Field Notebook 
_Chain-of-Custody Forms 



SHANNON & WILSONt INC. 
DAILY FIELD ACTIVITY REPORT 
Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 

Report No. _09_ 
Page 1 

Date: 8/17/04 Weather: Overcast, lSOO' to 1800' ceiling, light SE wind, misty rain in afternoon. 
Temperature: Upper 50s to 60 F 

PERSONNEL ACTIVITY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 8 Travel, camp setup 
Ben Heavner Field Sampler 9.5 Camp latrine, tent anchors 
Joe Wininger Lead driller 9.5 Camp latrine, tent anchors 
Cole Wininger 8 Travel, camp setup 
Frank Wininger 8 Travel, camp setup 
Eric Schmidt AMES Chef Daily Rate Cookin.e;, off loadin.e; 
Randy Hessong Field Team Leader 9.5 Carbon filter install, latrine tent, 

prep for drilling 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Latrine hole 5' 0 Frozen ~ound at 2.5' 
3 Tent anchors 9' 0 Drive in 2x4 after rotary 

.PROJECT TOTAL SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Quality 

Samples Samples Samples Samples Samples 
2 (sed) 4 3 

REMARKS (Safety Issues, Areas of Concern/Quality Issues, Deviations Etc.) 
Camp indoctrination safety meeting, Health and safety plan review. 

9 

Bering Air Navaho in with Julie, Cole, Frank, project plans, perishable food, and parts. 

Instructions given by the USACE to S&W: Verbal_X_ Written 

Total 
Samples 

Received copy of E-mail verifying modification to contract with North Creek Analytical to 
incorporate scope modification, and that no field selected MS/MSD samples need to be submitted to North 
Creek. E-mail included QA Lab sample count table. 

Work Progress: 
Are there any contractor caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any foreseeable or weather related delays? 

~Yes No 
Yes~No 

Yes~No 
Yes~No 

Yes~ No 

Comments: Plane delays combined with equipment problems have slowed final camp setup, start 
of drilling. 

Attached: Field Notebook 
_ Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. _10_ 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, StLawrence Island, Alaska 
Date: 8/18/04 Weather: Mostly Clear, mild E. wind. 10 to 15 kt. wind overnight. 
Temperature: Upper 50s to lower 60s F 

PERSONNELACTIVITYS~Y 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 10.8 Borings at Site 6 
Ben Heavner Field Sampler 10.8 Borings at Site 6 
Joe Wininger Lead driller 10.8 Borings at Site 6 
Cole Wininger 10.8 Borings at Site 6 
Frank Wininger 10.8 Borings at Site 6 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 10.8 Borings at Site 6 

FmLDACTIVITYSUMMARY 
Activity Total No. COCNo. Miscellaneous 

Oepth Samples 
Soil boring 03B2 8 ' 2 NE06 Permafrost encountered 
Soil boring 03B1 6 ' 2 NE06 Permafrost encountered 
Soil boring 03B3 7' 2 NE06 Permafrost encountered 

PROJECT TOTAL SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Quality 

Samples Samples Samples Samples Samples 
2 (sed) 6 4 3 15 

REMARKS (Safety Issues, Areas of Concern/Quality Issues, Deviations Etc.) 
Completed driving tent anchors. 
Must remind drill crew to use safety glasses, gloves, hearing protection. 

Total 
Samples 

Three shallow bore holes were advanced at Site 3 rather than 2 deeper borings due to the presence 
of hard, nearly pure water ice, which \YOuld inhibit vertical migration. Used available footage to 
investigate vertical extent where petroleum odor was noted near the surface. Ice-rich soil samples were 
collected, which may affect analytical results. 

Com oil used in air system for lubrication. Pam spray used to lubricate threads. 

Instructions given by the USACE to S&W: _Verbal_ Written 

Work Progress: 
Are there any contractor caused delays 

or potential finding of fact (i.e. excessive contam or change in site conditions) 

Are there any USACE caused delays 
or potential finding of fact (i.e. excessive contant or change in site conditions) 

Are there any foreseeable or weather related delays? 

Comments: Slow start because of hand fueling. 

Submitted By: ;7~~~ ~7.:::.<::.-:<'-<~;;:;:.;;;<· ··· (Signature) 
Randy Hessong _, (Printed Name) 

Attached: Field Notebook 
_ Chain-of-Custody Forms 

Yes_.!No 
Yes_.!No 

Yes_.!No 
Yes_.!No 

Yes_! No 



SHANNON & WILSON, INC. 
DAILY FIELD ACTMTY REPORT 

Report No. _11_ 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/19/04 Weather: Mostly Clear, mild E. wind. 10 to 15 kt. wind overnight. 
Temperature: Upper 50s to lower 60s F 

PERSONNEL ACTMTY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 12.5 Borings at Site 6 
Ben Heavner Field SamJller 10.3 Borings at Site 6 
Joe Wininger Lead driller 10.2 Borings at Site 6 
Cole Wininger 10.2 Borings at Site 6 
Frank Wininger 10.2 Borings at Site 6 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leaqer 12.5 Borings at Site 6 

IDrnLDACTMTYSUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Soil boring 06B2 8' 2 NE07 Poor recoveries, moving sand 

PROJECT TOTAL SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Quality 

Samples Samples Samples Samples Samples 
2 (sed) 8 4 3 

REMARKS (Safety Issues, Areas of Concern/Quality Issues, Deviations Etc.) 

Cobbles, not bed rock, is present at 5 to 6 feet below ground surface. 

Instructions given by the USACE to S&W: Verbal Written 

Work Progress: 
Are there any contractor caused delays 
or potential fmding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any foreseeable or weather related delays? 

Comments: Slow drilling with boulders and pseudo-heaving sand. 

Submitted By: 
Randy liessong 7 (Printed Name) 

Attached: Field Notebook 
_Chain-of-Custody Forms 

17 

Total 
Samples 

Yes...]; No 
Yes___];No 

Yes___];No 
Yes...];No 

Yes...]; No 



SHANNON & WILSON, INC. 
DAILY FIELD ACTMTY REPORT 

Report No. _12_ 
Pagel 

Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 
Date: 8/20/04 Weather: Hazy, mostly sunny, mild breeze variable but primarily from west. 
Temperature: 50s F 

PERSONNEL ACTMTY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 12.5 Borings at Site 6 
Ben Heavner Field Sampler 12.5 Site 3 well develop, sediment, 

Site 6 
Joe Wininger Lead driller 9.8 Borings at Site 6 
Cole Wininger 9.8 Borings at Site 6 
Frank Wininger 9.8 Borings at Site 6 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 12.5 Site 3 well develop, sediment, 

Site 6 

FIELDACTMTYSUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Soil boring 06B3 20' 2 NE07 Auger/downhole hammer 
Soil boring_ 06B4 11.5' 2 NE07 Auger/downhole hammer 

PROJECT TOTAL SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Quality Total 

Samples Samples Samples Samples Samples Samples 
2 (sed) 12 4 3 21 

REMARKS (Safety Issues, Aieas of Concern/Quality issues, Deviations Etc.) 
Sample 02NE07SS127 appears to have been disturbed last year. Location is on soil covering 

debris. Sample 02NE07SS125 is located within the fill slope of debris and soil. Leave phone message 
with Carey Cossaboom to start decision process for Site 7. · 

One boring to 20 feet at Site 6 found no aquaclude or other formation change. Groundwater is at 
roughly 5 'bgs, and the aquifer is quite permeable and cobbly. No strong reason for drilling beyond 10 feet 
bgs has been noted. 

Instructions given by the USACE to S&W: _Verbal_ Written 

Work Progress: 
Aie there any contractor caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Aie there any USACE caused delays 
or potential finding of fact (i.e. excessive contam. or change in site conditions) 

Aie there any foreseeable or weather related delays? 

Comments: Slow, cobbly drilling. Site 7 sample locations not as presented. 

Attached: Field Notebook 
_Chain-of-Custody Forms 

Yes~No 
Yes~No 

Yes~No 
Yes~No· 

Yes~ No 



SHANNON & Wll.SON, INC. 
D.AIL Y FIELD ACTIVITY REPORT 

Report No. _13 _ 
Pagel 

Phase IV Remedial Investigation, Northeast Cape, StLawrence Island, Alaska 
Date: 8/21/04 Weather: Hazy, mostly sunny in morning, smoky fog descending in afternoon and 
staying, mild breeze primarily from east. 
Temperature: 50s F 

PERSONNELACTIVITYS~Y 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 12.2 Borings at Site 6 
Ben Heavner Field Sampler 10.5 Sites 3 & 6 well points 
Joe Wininger Lead driller 10.5 Borings at Site 6 
Cole Wininger 10.5 Borings at Site 6 
Frank Wininger 10.5 Borings at Site 6 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 11.7 Site 6 borings 

FIELDACTIVITYSUN.rndARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Well Point 03WP06 7.5' 0 Replacement for 8/18 "03WP06" 
Soil boring 06B5 11.5' 2 NE07 Several feet into groundwater 
Soil boring 06B6 11.5' 2 NE07 Several feet into groundwater 
Soil boring 06B 1 11.5' 2 NE07 Several feet into groundwater 
Well point 06WP5 8.5' 0 Driven w/ drill rig air hanuner 
Well point 06WP6 9.5' 0 Driven w/ drill rig air hanuner 
Well point 06WP7 9' 0 Driven w/ drill rig air hanuner 

PROJECTSAMPLESU~Y 

Surface Soil Subsurface Groundwater Surface Water Sediment 
Samples Samples Samples Samples Samples 

20 3 2 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 
3 borings, 3 well points installed at Site 6. 

Total 
Samoles 

25 

Sample count in Project Sample Summary, above, modified to represent only PROJECT samples. 

Instructions given by the USACE to S& W: _Verbal_ Written 

Work Progress: 
Are there any contractor caused delays 

or potential fmding of fact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 

Yes~No 
Yes~No 

or potential fmding offact (i.e. excessive contam. or change in site conditions) 
Yes~No 
Yes~No 

Are there any foreseeable or weather related delays? Yes~ No 

Conunents: 

Submitted By: 

Attached: Field Notebook 
_ Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. _14_ 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/22/04 Weather: Misty, smoky haze, clear above, mild breeze from east, increasing. 
Temperature: 60s F 

PERSONNELACTIVITYS~Y 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 10 Site 3 well points 
Ben Heavner Field Sampler 10 Site 3 well points 
Joe Wininger Lead driller 10 Site 26 shallow well 
Cole Wininger 10 Site 26 shallow well 
Frank Wininger 10 Decon drill auger, rod 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 10 Site 26 shallow well 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Well point 03WP102 Develop 
Well point 03WP103 Develop 
Well point 03WP104 Screen gone, riser on ground 
Well point 03WP05 Develop 
Well point 03WP06 Develop 
Monitoring Well26MW3 25 Install 

PROJECT SAMPLE SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Sediment Total 

Samples Samples Samples Samples Samples Samples 
20 3 2 25 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 
Gray silt encountered at 22.5'bgs in 26MW3. Rocky formation above silt has high yield. 

Instructions given by the USACE to S&W: _ Verbal_Written 

Work Progress: 
Are there any contractor caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 
or potential fmding offact (i.e. excessive contam. or change in site conditions) 

Are there any foreseeable or weather related delays? 

Yes~No 
Yes~No 

Yes~No 
Yes~No 

Yes~ No 

Comments: Well point development and sampling slow. Well points in peaty tundra mat above 
permafrost. 03WP06 may be close enough to beach not to have permafrost. 

Attached: Field Notebook 
_ Chain-of-Custody Fonns 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 
Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/23/04 Weather: Clear, but smoky. Mild E. breeze, 
Temperature: 60s F 

PERSONNEL ACTIVITY SUMMARY 

Report No. 15 
Pagel 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 12 Site 10 borings 
Ben Heavner Field Sampler 9.8 Sites 3&6 well points 
Joe Wininger Lead driller 9.8 Site 10 borings 
Cole Wininger 9.8 Site 10 borings 
Frank Wininger 9.8 Site 10 borings 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 12 Sample packing, boring setup 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Well point 03WP102 Develop 
Well point 03WP103 Develop 
Well point 03WP05 Develop 
Well point 03WP06 Develop 
Soil boring lOBI 15 3 NE9 
Soil boring 10B2 15 3 NE9 

PROJECT SAMPLE SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Sediment 

Samples Samples Samples Samples Samples 
26 3 2 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 

Instructions given by the USACE to S&W: Verbal Written 

Work Progress: 
Are there any contractor caused delays 
or potential finding offact (i.e. excessive contain. or change in site conditions) 

Are there any USACE caused delays 
or potential finding offact (i.e. excessive contain. or change in site conditions) 

Are there any foreseeable or weather related delays? 

31 

Total 
Samples 

Yes~No 
Yes~No 

Yes~No 
Yes~No 

Yes~ No 

Comments: Bering Air delayed flying during several hours of acceptable weather today. Fog 
moved in toNE Cape shortly after they committed to fly. 

Submitted By: 

Attached: Field Notebook 
_Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. 16 
Pagel 

Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 
Date: 8/24/04 Weather: Low fog, less than Y-1 mi. visibility, mild N breeze in AM Fog lifting mid day, 
clear in evening. Temperature: 50s F. 

PERSONNEL ACTIVITY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 10.4 MOC wells 18MW1, 20MW1 
Ben Heavner Field Sampler 10.4 Sites 3&6 well points 
Joe Wininger Lead driller 10.4 MOC wells 18MW1, 20MW1 
Cole Wininger 10.4 MOC wells 18MW1, 20MW1 
Frank Wininger 10.4 MOC wells 18MW1, 20MW1 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 11 MOC Well, boring & PCB 

location identification. 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Well point 03WP102 Sampling (6 VOAs took all day) 
Well point 03WP103 1 NEIO Sampling (partial) 
Well point 03WP5 1 NEIO Sampling 
Well point 03WP6 NEll Samplin_g (partial) 
MOC 18MW1 3 NE9 
MOC20MW1 0 

PROJECTS~LESUMMARY 

Surface Soil Subsurface Groundwater Surface Water Sediment 
Samples Samples Samples Samples Samples 

29 2 3 2 

REMARKS (Safety Issues, Aieas of Concern/Quality issues, De\'iations Etc.) 
Coolers 6, 7, 8 out on Bering Air. 

Instructions given by the USACE to S&W: _Verbal_ Written 

Work Progress: 
Aie there any contractor caused delays 
or potential finding of fact (i.e. excessive contam. or change in site conditions) 

Aie there any USACE caused delays 

36 

Total 
Samples 

Yes~No 
Yes~No 

or potential finding offact (i.e. excessive contam. or change in site conditions) 
Yes~No 
Yes~No 

Aie there any foreseeable or weather related delays? Yes~ No 

Comments: List of drilling remaining prepared for Wininger's reference. Most recent removal 
action work has graded over and/or altered several sites, and damaged or destroyed several wells. Site 22 
has been completely altered, and the perimeter road re-routed. Physical evidence of Pad 13-2 and 
associated sampling gone. 

Submitted By: 

Attached: Field Notebook 
_Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. 17 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/25/04 Weather: Foggy, smoky odor, NE breeze. Clearing with beautiful afternoon 
Temperature: mid 50s to 60s F 

PERSONNEL ACTIVITY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 12.2 MOC well20MW1, boring 19Bl 
Ben Heavner Field Sampler 14.6 Site 26 monitoring well, Sites 

3&6 well points 
Joe Wininger Lead driller 10 MOC well20MW1, borin_g 19Bl 
Cole Wininger 10 MOCwell20MW1, boring 19Bl 
Frank Wininger 10 MOC well 20MW1, borin_g 19B 1 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 14.6 Site 26 well, MOC boring & PCB 

location identification. 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Well_point03WP102 Sampling (partial) 
Well point 03WP103 1 NEIO Sample completed 
Well _point 03WP6 1 NEll Sample completed 
MOC20MWI 3 NE9 
Monitoring well 26MW3 1 NEll 3-dayRush 

PROJECTSAMPLES~RY 

Surface Soil Subsurface Groundwater Surface Water Sediment Total 
Samples Samples Samples Samples Samples Samples 

32 5 3 2 42 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 
Phone conversation with John Spielman. Discuss status/progress, needs, potential problems that 

may need direction. 

Instructions given by the USACE to S&W: Verbal Written 

Work Progress: 
Are there any contractor caused delays 

or potential fmding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 

Yes__]f No 
Yes~No 

or potential finding of fact (i.e. excessive contam. or change in site conditions) 
Yes~No 
Yes~No 

Are there any foreseeable or weather related delays? Yes~ No 

Comments: 
. r.'J r.-1 

Submitted By: 4~K /'/ -z::&s....-~~'1<' ·(Signature) 
Randy1Iessong 7 (Printed Name) 

Attached: Field Notebook 
_Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. 18 
Paget 

Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 
Date: 8/26/04 Weather: Gusty to 15 kt. out of E overnight, high 40 ' s F. Fog on mountain, clear 
overhead. 
Temperature: 50s F 

PERSONNEL ACTIVITY SUMMARY 
Personnel Position Hours Miscellaneous 

Julie Keener Senior Field Sampler 13 Sample prep., find old wells 
Ben Heavner Field Sampler 13 Treat decon water, Site 3&6 wells 
Joe Wininger Lead driller 9.6 Borings I9BI, 13Bl 
Cole Wininger 9.6 Borings 19Bl, 13Bl 
Frank Wininger 9.6 Borings 19Bl, 13Bl 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 13 Sample prep, Borings 19Bl, 13Bl 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Boring 13Bl 41.5 4 NE12? Sampling (partial) 

PROJECT SAMPLE SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Sediment Total 

Samples Samples Samples Samples Samples Samples 
36 5 3 2 46 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 
3 coolers of samples out on Bering Air, including 3-day rush for 26MW3. Chest waders in with 

Eckmann dredge to assist in sampling Suqi. estuary (freshwater lake). Wells 88-MW9 and 88-MWlO 
missing/damaged. 

Instructions given by the USACE to S&W: Verbal Written 

Work Progress: 
Are there any contractor caused delays 

or potential finding offact (i.e. excessive contam or change in site conditions) 

Are there any USACE caused delays 

Yes_!NO 
Yes_!No 

or potential finding offact (i.e. excessive contam. or change in site conditions) 
Yes_!No 
Yes_!No 

Are there any foreseeable or weather related delays? Yes_! No 

Comments: 

Submitted By: 

. .., 
-··· /-:--··· r''J 

/;2~-!!)(- /i?'c~--~z---· (Signature) 
Randy Hessong .?/ (Printed Name) 

Attached: Field Notebook 
_Chain-of-Custody Forms 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 
Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 

Report No. 19 
Page 1 

Date: 8/27/04 Weather: Gusty to 15 kt. out ofE overnight, high 40 's F. Fog on mountain, clear 
overhead. 
Temperature: 50s F 

PERSONNELACTIVITYS~Y 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 9.7 Site 13 PCB sampling, measure 

old wells 
Ben Heavner Field Sampler 9 Site 13 PCB sampling 
Joe Wininger Lead driller 9.2 Well22MW3 
Cole Wininger 9.2 Well22MW3 
Frank Wininger 9.2 Well22MW3 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 10.7 Well22MW3 

FIELD ACTIVITY SUMMARY 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Monitoring well 22MW3 40.5 5 NE12 In frozen ground 
Site 13 PCB sampling 1 to 15 NEB Pick and shovel in rocky ground 

1.5 ' 

PROJECTSAMPLES~Y 

Surface Soil Subsurface Groundwater Surface Water Sediment Total 
Samples Samples Samples Samples Samples Samples 

15 41 5 3 2 66 

REMARKS (Safety Issues, Areas of Concem/Quality..issues, Deviations Etc.) 
Precise location of98NEC13SS802 and Pad 13-2 not clear. 15 near-surface PCB samples dug 

show different types/eras of fill. 

Instructions given by the USACE to S&W: _Verbal_ Written 

Work Progress: 
Are there any contractor caused delays 

or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 
or potential finding offact (i.e. excessive contam. or change in site conditions) 

Are there any foreseeable or weather related delays? 

Comments: 

Submitted By: ~:;t~ .7~ ~<?::{Signature) 
Randy Hessong - (Printed Name) 

Attached: Field Notebook 
_ Chain-of-Custody Forms 

Yes ...Jf No 
Yes __]fNo 

Yes ...JfNO 
Yes __]fNo 

Yes__]f No 



SHANNON & WILSON, INC. 
DAILY FIELD ACTMTY REPORT 
Phase IV Remedial Investigation, Northeast Cape, StLawrence Island, Alaska 

Report No. 20 
Pagel 

Date: 8/28/04 Weather: Chilly overnight, ground fog, winds to lOkt from WSW. Wanning, 800' 
overcast, continued breezy in afternoon. 
Temperature: high 40's to mid 50s F 

PERSONNELACTnnTYS~Y 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 9.7 22MW2 oversight, sample 

labeling 
Ben Heavner Field Sampler 9 Site 22 drilling 
Joe Wininger Lead driller 9.2 Well22MW 
Cole Wininger 9.2 Well22MW 
Frank Wininger 9.2 Well22MW 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 10.7 Camp and docun1ent admin, 

FIELDACTMTYSU~Y 

Activity Total No. COCNo. Miscellaneous 
Depth Samples 

Monitoring well 22MW2 42 5 NE Location was 22B I 
Boring22Bl 27 3 NE Location was 22MW2 -Hit rock 

PROJECT SAMPLE SUMMARY 
Surface Soil Subsurface Groundwater Surface Water Sediment Total 

Samples Samples Samples Samples Samples Samples 
15 49 5 3 2 74 

REMARKS (Safety Issues, Areas of Concern/Quality issues, Deviations Etc.) 
What is now called 22B I was to be 22MW2. A rock was encountered that was drilled into for 9 

feet. Drilling shiftea'to the original boring location, and encountered moist to wet soil at 22 feet, as 
expected, so a well was installed in the 38 foot hole. A glacial erratic boulder is a possible explanation. 
Frozen ground was suspected at 30 feet and confiffiled at 35 feet in new 22MW2 

Instructions given by the USACE to S&W: _Verbal_ Written 

Work Progress: 
Are there any contractor caused delays 
or potential finding of fact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 
or potential finding of fact (i.e. excessive contam. or change in site conditions) 

Are there any foreseeable or weather related delays? 

Comments: 

Submitted By: --------------l.'Signature) 
..... R=an:!!d~v:...,;H=es~s~on:!.lg,__ _____ _.l.'(Printed Name) 

Attached: Field Notebook 
_ Chain-of-Custody Forms 

Yes_.lfNo 
Yes_.lfNO 

Yes_.lfNo 
Yes_.lfNO 

Yes_]f No 



SHANNON & WILSON, INC. 
DAILY FIELD ACTIVITY REPORT 

Report No. 21 
Page 1 

Phase IV Remedial Investigation, Northeast Cape, St Lawrence Island, Alaska 
Date: 8/29/04 Weather: Light min in early AM, overcast with 800-1,000' ceiling, light WSW wind. 
Temperature: 50s F 

PERSONNELACTIVITYS~Y 

Personnel Position Hours Miscellaneous 
Julie Keener Senior Field Sampler 10 Sample labeling, logging, COCs, 

Site 13 PCB sampling 
BenHeawer Field Sampler 9.3 Wells 22MW2, 17MW1 
Joe Wininger Lead driller 8.9 Wells22MW2, 17MW1 
Cole Wininger 8.9 Wells 22MW2, 17MW1 
Frank Wininger 8.9 Wells22MW2, 17MW1 
Eric Schmidt AMES Chef Daily Rate Cooking 
Randy Hessong Field Team Leader 10 Camp and document admin, Site 

13 PCB sampling 

mffiLDACTIVITYSU~Y 
Activity Total No. COCNo. Miscellaneous 

Depth Samples 
Monitoring well 22MW2 Install well in hole drilled yesterday 
Monitoring well 17MW1 21.5 3 Good water below 10 ft. 
Pad 13-2 PCB sampling 1 to 3 4 Hand dug 

PROJECTS~LES~Y 

Surface Soil Subsurface Groundwater Surface Water Sediment 
Samples Samples Samples Samples Samples 

19 52 5 3 4 

REMARKS (Safety Is_wes, Areas of Concern/Quality issues, Deviations Etc.) 
Surface soil and sediment numbers in table above adjusted after re-count. 

Instructions given by the USACE to S&W: Verbal Written 

Work Progress: 
Are there any contractor caused delays 

or potential finding of fact (i.e. excessive contam. or change in site conditions) 

Are there any USACE caused delays 

83 

Total 
Samples 

Yes~No 
YesJNO 

or potential finding offact (i.e. excessive contam. or change in site conditions) 
Yes~No 
YesJNo 

Are there any foreseeable or weather related delays? Yes~ No 

Comments: 

Submitted By: --------------"Signature) 
_R=an~d=-y~B=es::::s~on::..g,._ _____ ......,.(Printed Name) 

Attached: Field Notebook 
_ Chain-of-Custody Forms 

- rr 
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SEP-07-2004 TUE 02:03 PM SHANNON AND WILSON INC FAX NO. 5614483 

TA8Ll~ F3- Sample and Sunoey Locations 

Site and T~~k 

Sf'TEl1 • BI,Jtl.N SITE Stl OF AIRSTRIP 

N~r S(JIIuc..c: coil:. in area or distressed 
VC{J<·I:ltion 

SlT2 :1 • FUEJL LINE C 
PUMPHOUSE 

ORRIOORAND 

Sample 3 cxtsllng W4~11 poinls 

Collect t.w folcc WoJ 
intermiHnnt ~.trl:illl'l 

, ....... .. ······ - -----·--
fer aamples from 

-···--- -- ·- - ........ '" 

well poinls - !>ample 
. -----

Or\11 2 w.l boriftl)~< 
sarnplos per boring 

, wcon (JVC!Y 2 ft ., sciC'Ct 3 
rcor .<~ncolysitl 

~--·----- ... -~ .. ... 
SITf;; 6 • CARCO BEA CH ROAD PRUM FJELD 

.. ~ ~~ -~~1.l __ ,, __ 

r welt p(Anl~. sarnplc 

-- ----·-----·-

., &r.r..en cv~ry 5 rt.. &~10¢1 ;z DrillS r.oil t•Oi il'lj)!" 
s:1mplt:s r~1r b!ll'ltlg Cor an~lyeis 

CH ROAD lANDFILL SliE 7 - CARI~O BEA 

CoiiC!t t 10 ~llfiJCC 
onalylli!:. Co·loc01te 
sampt;•f.. (2· ~ H.) w 
to 01NE07SS·f27 

sail SJmploe for PCB 
2 shallow subsur~uc: 

tlh ~utfa17c samples a<ijacent 

Associated 
survey Location Analytical Sample 

10 ID Depth 

04NE01SS101 04NE01SS101 0.5 
04NE01SS102 04NE01SS102 0.7 

O~NE01SS103, 203, 
04NEO·tSS103 303 0.& 

04NE01SS104 04Nt:01 $S1 0-1 0.5 

O'INE03WP1 02 
04NlZ03GW10-1 

01NE.D3WP103 04N!'03GW102 ------ -----·--·· .. ..... , .. 
04NE03SD1D7 04Nt:0~')1)107 0.8 

04NE03SD108 04NE03SD1 06 0,8 
........ - --..·-~-- -
03WP5 04NE030W101 

03WP6 04Nh'03GW103 _____ ,, .......... -------
03B1 04NI'Z03$9103 2-4 

04NC03SB10~ 2-6 

01NE03SB101 2·4 cne:z 04NE03SB102 6-13 

OJBJ 04NEO~B105 1-3 
0<1NE03SB10G 3·5 

01NE06WP103 04Nr. 06CW1 04 ------- - .. . ~ ............... ~ 
06WP5 04NEOOOW103 

06WP6 04NE06GW102 
O~NE06CW101 , 201, 

06WP7 301 
·--·· ···" ~ . ........ ...... ·-

0681 ' 04NE'tlli$9111 6.5-7.5 
04NC06$E.l112 10-11.5 

04NE066B101 10-11.5 
0062 CMNE06SB102 14.6-16 

0663 04NFQQS91 03 3-4.5 
04NEOGSB1 04 5-6.5 

06S4 04NE06SB1 05 3.5-5 
04NC:OG$tl1 OEi 10-11 .5 
04NE06SB107, 207, 

5·6.5 06S5 307 
O.o1NE06SB1 00 1D-1Hi 

04NE06SB109 2·3.5 
0686 04Nt06S0110 6.5-a 

04NEO rss1 01 1.1 
04NE07SS101 04Nf;07S8102, 202, 4-4.5 

30:1 

04NE.D7SS103 
!MNEOiSS103 1.4-1 .8 
04NF.0'7SR104 2.8-3 

· 04NE07SS105 04NE:07~$l 05 1.8-2.1 

04NF.07SS106 04NE07SS1 06 1.1-1 .2 

04NE07SS107 04NE07SS107 0.7-(1.9 

04NE07SS108 O~NE07SS1 08 0.5-0.6 

04NE07SS109 04NE07SS109 0.7-C.B 

04NE07SS110 04N!l:07SS11 0 0 .8-0.9 

04NC07SS 111 Oo1NE07SS111 0.5-0.6 . 

04Nco7SS 112 O<'INE07SS112 0.6·0.6 

P. 02/06 
SHANNON & WJI.SON, lNC. 

II 

~ll Notes & 
Ill Ill Remaining Items rno 

9/3 
9/3 Location or bum area not 

apparent 
9/3 

S/3 

WP104 non-e~i~enl 
6/24 WP 102 sample collected 

over ~o~~~~~ ..... 
8/20 

Slt"arn not flowing. 
6/20 Collected sediment --
8124 WP5 uphill WP6 near 
6124 ~~~~.h •. " ---· -- ·- · . . 

6/16 
Drilled 3 into pefm<~rroat 

8118 (<tbOLJt 6ft) 

8118 

9/5 ____ .. M· -· ~ 0 ... 
915 

9/5 

91/S -- ... .. , ·-· ··---
B/21 

6/19 

8120 

8/20 

B/21 

8/21 

Sl/1 ;~uger 

9/1 iiUgef 

9/1 11uger 
911 
9/1 

911 

0/1 

911 

9/1 

51/1 

9/51200.1 32·1-16824..002, Pho'!<;: IV RJ, North.m.\l C!if'C', St. l.!IWT~'IICc Islam!, Alasb t ofS 
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SEP-07-2004 TUE 02:03 PM SHANNON AND WILSON INC FAX NO. 5614483 

TABU4: 1<'3 ~ Sample and Sun~ey Locations 

Site and Task 
SPILL SIT" V StTF. o ·POL 

CQIIt.-.:.!1 nmf<~ec lo'Jatl.'f &ample from the 

J 

j 

rn:J or pipeline bre.ok, look for 1\hll:en · -~~~:..~-----·------· -·----··· 

Coiled ?. 
aran 

f.>·dirncnt samp!~·~ from wotlaod~ 

ED DRUMS 
borings lu 15 fl. Sew(!n :~nd sample 

SITE 10 ·BURl 

Drill:?. ~Q~ 
at 5 (t.int"rv 
rleplh filii' 

<41r., AnJI~c hiQtlest scrwning 
AH, TOC 

EL STORAGE TANKS SITE 11·FU 

~mplC!2 

11-2,11-3 
of 4 cxistin!.J w~·u~ (MW 1o-t , 10-4, 

) 

-
ECTRICAI.. POWER aUILDING 

<"1111pfvt. (1 roat) ahd 5 co-locak..'d Collnd 10t~ 
(3(1) S:!lllfJk.J\> 

Elltlg 110 
.'lt W(.'Gt trnnsrormcr pad (13·1) of 

. ·- ··-·· ·- · 
aUIIaG~ wil samples west of CoUcet3 

transforr.1·~ 

OON~13S$ 
(3rt) lrc~n 

r #13-:1 of Afdg 110- 5-7ft frl)m 
002. Colkl(.-t 1 subsurf-ace &amplo 
lh·~- lor.elion of 98Nt:13SS802 

I ll'f .. ' , .. ~- -- -· ... ---. ·-·-· 

~.urtucQ ~amp/P.\1 (Q.2 or 1-3 rt) and CQIIer. t5 
3 co-laCi.lh.: 
ft.)north or 
Ol.lN~1:.1::. :.:-

·d !I.Ubl>Uttaoo s:atn!JioJs (2-4 or 3·5 
Rld!J110, out 10·15 It rrom 
·10S '~nil OONE13SS107. 

Associated 
Survey Location Analytical Sample 

10 10 Depth 

04NEOOSW101 
04NEDaSW101 -- - . - ··-' ...... - ... , . .... ·------

04NEOOSD102 
04NEOBSD1 02 

04N!!08S0103 O~NF:OaS01 03 

MNE 1 ass 1 04 5-6.5 

1081 04NE10S8105 10-11.5 
04NE1DS8100 15-16.5 

04NE10SB101 5-6.5 
10B~ 04NE10SB102 10-11.5 

04NE10SB1 OJ 15-16.!S 

MW 10-1 O~Nl!11CW101 

MW 11-3 04NE11GW102 

O~NE13SS105 

04Nt=.13SS1o5 04NE13SB128, 228. 1.5 
328 3.6-3.9 

04NE130S106 04NE13SS1CG 1.2 
04NE13SS1 07 

04NE13SS107 04NE13SB124, 224, 1.2 
324 3.5-4 

04NE13SS100 04Ntl13SS10a 1.3 

04N1';13SS109 04Nf:1:)5$109 1.4 

04NE13SS110 1.2. 
04NE13SS110 

04NE13SB125 3.8-4 

04NE13SS111 04NE13SS111 1.1 

04NI2 1 3SS1 12 1.1 
04NE13SS112 IJ4NC:13Srl127 3.5-3.8 

04Nl!.13SS113 O-lNE13SS113 1.1 
04NE13SB126 2.5-:1.8 

04NE13SS114 
04NE13SS114, 214. 
314 1 --- ---·-... -· 

04NE13SS120 04NE13SS120 1.2-1.3 
04NE\3SS121, 221, 

04NE13SS121 321 1-1.3 

04NE13SS122 O~NE13SS122 1.3-1.4 
04NE13SS123 O~NE\355123 3-3.2 ·--·----- --· 

O~NE13SS115 0.6!S 
04NE13SS115 04NE13SB131 3-3.2 

04NE13SS116 04NE13SS1 16 0.95 
04NE:13sa1ao 3.3-3.5 

04NE13SS117 04NE13SS111 1.15 

04NE13SS118 Oi\NE13SS118 1 

04NE13SS119 04Nr:13S$119 1.1 
04NE13SB129 3.4-3.6 

P. 03/06 
SHANNON & WILSON, INC. 

II 

~.!I Notes & 
"' Ill Remaining Items 00 

8115 
-~----................... .. 

8/1~ 

8115 

Br.!3 

am 

Hand dig shallow, auger 
doop with drill rig 

8/27 
9/1 

8127 

6/27 
9/1 

8/27 

8127 
8/27 
9/1 

8().7 

8127 
9/1 

8127 
911 

8/27 ... , ... ' ...... , . __ 
8129 

8129 
8().9 

8129 Hand 
·-a'ii.7 .. , ... ·-· --------

9/1 
an7 
9/1 

81';.1 

6127 
ern 
911 

!>/5/20()!1 32·1·1 (,!12•1-<)02, l'ha o;e IV RT, Northeast Capt:, Sl l.uwn:ncc l~lllnd, Alaska 2 or5 
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SEP-07-2004 TUE 02:03 PM SHANNON AND WILSON INC FAX NO. 5614483 

TABLE F3- Sample and Sun-ey Locations 

......... .Site and Task 

MA IN OP~M1'!0NS COMPLEX 

tall 3 GW moni\(lfino won, (avg depth ~0 ft) , lm~ 

ooflil 
o:~nd 
GW 

c;t ooil r,.1mpfM, from Milr surfa<:O, mllkl~pth, 
GW Int..:rrucc bJscd on PID. Snmplc 3 new 
monitoiino well~ 

--. . ·· -·-·-·-·--·- -- ·-----· 

Sntnplc 1 0 ulli:;Hng GW rnorlilorlng wulls 
MW 58 .. ·1 through MW 86·10) 

--·. ---- - .. ·- -. -·- -- - ·-- --·· 

Dlill2 ~oil bCJrirvJI• IO bfltlrock, tcri.!On al5 rt. 
1!C1VJI~. ~\:lcx:1 2 s::~mplc~ per boring to 
i!pt~;cot Ellbo;ui· (;~~~~ 30i! typot 

Collt)~t 1 bulk s.)[l (;1.\f'tiplo "to t~p(~seli't itic 
tluLillt::JI rm c. I the cornptcx nroa 

E 1-4 • EiMfRGE'NCY POWER/ SIT 
OPE RATION$ BUILDING 

Coil\>cl ~ t.ourfo<.'il (0-2 II) rmd 2 co-!~tcd (2-
4 
s 

It) ~.ubm 11f:1co S<JmplP<; approximilh~ly 10 It 
E ahd 10 lt SW ol 01NE14SS102 

SIT E 16 • PAIN'f ANO DOPE STORAGE BLOO. 

~ .. mpf() 3 N~.>tino w~l((; (MW Hl-1, -2, -3), 
teet 1 PAI·I. Asoos.-: the biogenic influence on sc 

0 RO/RRO rC'I$tdh: 

srr F. 22 - WA lER S'f'ORAGF. BUilDING 

ll~lo.ill1 GW lrl•lnltoring well ndjac<:nt to 
rmur VJ<llt:r wl'.!ll f'W-2, eCI"i!Ct\ !l.Oil e.vory 5 ft., 

clilct 5 s:.mpiCJ~ b.:.-tween ~~rface and 
to 
e 
9 
B 

rOUOdw<llcr rur ;ln<!l~i!l, Or'IC G.t.itnplc for 
Tf)(, PAH, TOC 

-

Associated 
Survey Location Analytical Sample 

10 10 De_pth 

04NE17S8101 6-7.5 
17MW1 04NI.17S010;). 10-11.6 

04NS:17$8103 20-21.5 

04NE11J58101 5-6.5 
18MW1 04NE10SB102 15-16.5 

04NE1 DSB1 03 25-26.5 

04NE20SB1 01 ~.5 

20MW1 04NE20SB102 10·11 .5 
O'INE20SB103 2Q-21.5 

-·- •--••••••-•-• • • • I N I ' '' \1 U '""' • •• •·--· ___.. 

MW88-1 

MWBS-2 
MWBS-:3 ·, 
MWSS-4 

MW88-5 

MW136-6 
MWea-a 

. -~ .. . - .... , ... .. ·-· ··· - ---
04NC:13SD101 s-e.s 
D4Ni.1SSa1 o~. 202, 

1361 302 15·16 

04NC.13SI.l1 03 16-19.5 
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September 13, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr. Carey Cossaboom 

· RE: PROGRESS ·REPORT:-" PHASE IV REMEDIAL INVESTIGATION, . 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with a progress report of field activities. 
Field work has been proceeding at a steady pace. A few minor issues have cropped up. On 
September 8, the Project Laboratory, SGS, notified us that the VOA vials for Sample 
04NE06GW101 and 04NE06GW201 (duplicate) froze and broke in their refrigerator. This was a 
QA/QC sample set, so North Creek Analytical was notified and the volatile analyses (BTEX and 
GRO) were canceled. The field crew will recollect the volatile samples. One sample (SGS 
Work Order #1045711) was labeled incorrectly (04NE31SQ201 instead of 04NE31SQ202). 
This was corrected. Sample 04NE03GW1 04 was erroneously submitted to SGS for PCB 
analysis instead of P AHs. This was also corrected. Additionally, samples collected from the 
vicinity of former Sample 98NE13SS802 were subsequently canceled at the laboratory because 
later survey data showed the samples to not have been located as close to Sample 98NE13SS802 
as desired. This sample set will be recollected. 

As discussed with you this morning, the wells at Site 16 (three) have been observed to 
contain less than 1 foot of water. Purging of these wells has not been possible with pumps (well 
dries up before water can be pumped to the surface). Bailing has resulted in little recovery and 
turbid water. We understand that a sample from these wells should not be collected unless the 
well can be purged and a non-turbid sample obtained. 

We are making preparations to demobilize from the site this week and hope to be off of 
the island by Wednesday. I have included a copy of the Daily Reports, which cover the period of . 
August 30 through September 5, 2004. 

5430 FAIRBANKS STREET · SUITE 3 
ANCHORAGE, ALASKA 99518 . 
907·561·2120 FAX 907·5614483 · 

32-2-16821 

'! 

:.:.; :: 
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. U.S. Army Engineer District, Alaska 
September 13, 2004 
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• S HANNON & WILSON, INC. , 

I trust this information is sufficient for your needs at this time. If you have questions or 
comments, please contact Matt Hemry or the undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

~C .. G . 
Jo man, .P. , 
D ry rder Manager 

Encl: Copies of Daily Field Activity Reports (August 30 through September 5, 2004) 

.. 
.. ~ . . . ' . . ' 

32-2-12997 . " ·'' . ,, . ~ ·. ·· .•. > · . . 



=111 SHANNON & WILSON, INC. 
_, GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS 

October 5, 2004 

U.S. Army Engineer District, Alaska 
P.O. Box 6898 
Elmendorf AFB, Alaska 99506-6898 

Attn: Mr. Carey Cossaboom 

RE: PROGRESS REPORT- PHASE IV REMEDIAL INVESTIGATION, 
NORTHEAST CAPE, ST. LAWRENCE ISLAND, ALASKA, HTRW CONTRACT 
DACASS-03-D-0003, DELIVERY ORDER #0006 

Shannon & Wilson is pleased to provide you with a progress report for the project 
referenced above. As mentioned in the previous progress report (September 13, 2004), the field 
crew and equipment were demobilized from the site on September 14 and 15, 2004. Over the 
last two weeks, we have been unpacking equipment, submitting samples for physical testing 
(moisture content, grain size, etc), coordinating with the project laboratory, and preparing a Site 
Observations and Variance Report. A copy of the variance report is included as an attachment to 
this letter. In addition, I have attached a copy of the Daily Field Reports for the period of 
September 5, 2004 through September 14, 2004. 

Analytical test results are coming in and we hope to have all of the results within the next 
couple of weeks. I trust this information is sufficient for your needs at this time. If you have 
questions or comments, please contact Matt Hemry or the undersigned at (907) 561-2120. 

Sincerely, 

SHANNON & WILSON, INC. 

·~~ 
Delivery Order Manager 

Encl: Site Observations and Variance Report 
Copies of Daily Field Activity Reports (September 5 through 14, 2004) 
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FIELD OBSERVATIONS AND VARIANCE REPORT 
REMEDIAL INVESTIGATION (PHASE IV) 

NORTHEAST CAPE 
ST. LAWRENCE ISLAND, ALASKA 

This report presents field observations that suggest physical differences in the project area 

from those presented in the scope of work (SOW) and variations in execution of the work plan. 

1.0 AIRSTRIP AND SUQITUGHNEQ RIVER AREAS 

1.1 Site 1 - Burn Site SE of Airstrip 

The SOW states "The area where Site 1 was presumed to be located is mostly bedrock 

outcrop. No samples have been collected based on the lack of evidence of contamination." 

The area around the airstrip is depositional, with permafrost within a few feet of ground 

surface. Our latrine was placed on fill, and encountered frozen ground before reaching the 

elevation of the surrounding tundra. No bedrock outcrops were observed in the vicinity of the 

airstrip. The airstrip appears to have been constructed by plowing back the active layer of peaty 

soil to frozen ground, then placing cobbly fill. The windrows of peaty soil are visible as mounds 

around the airstrip, and the areas between the mounds and the airstrip have become ponds. The 

removal of the insulative vegetation mat and organic soil has caused differential permafrost 

melting. The airport terminal area shows the greatest degree of disturbance (grading, debris, 

etc.), presumably because initial construction and investigation/demolition activities were staged 

from this location. 

We also did not find evidence of a burn pit or fire training area. Eugene Toolie is a local 

resident since before the presence of the military. He was an equipment operator and plowed the 

runway for the Air Force. He could not think of any fire-related activities performed around the 

airstrip, except for recent contractors burning trash. 

1.2 Site 29 - Sugitughneg River and Estuary 

The SOW states "This estuary, however, is periodically blocked off from the Bering Sea 

due to a gravel berm that develops at the outlet." "Collect 6 surface sediment samples from 

depositional areas within the Suqitughneq River estuary." 

During Shannon & Wilson's field effort the estuary was a fresh water lake, and shoreline 

processes were maintaining a coarse sand berm, keeping the water elevation above high tide. No 

significant tidal influence was noted. From our discussions with Eugene Toolie, the estuary is 
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SHANNON & WILSON, INC. 

cut off from the sea more often than not. The vegetation and shape of the shoreline support that 

statement. 

Depositional areas of sediment were not observed near the surface of the water. Along 

much of the shoreline, the water level was at the level of the surrounding surface tundra, and a 

submerged vertical drop of two to three feet was present. Where the water was not as deep, the 

lake bed consisted of boulders and coarse sand and gravel, likely due to ice scouring when the 

body of water is frozen. Depositional sediment was found to be three or more feet below the 

water surface. Because a small boat was not available, sediment samples were collected by 

wearing chest waders and using a stick to probe for depositional areas. An Eckman dredge was 

dropped on the upcurrent side of the sampler to bring sediment to the surface. The contents of 

the dredge was released into a new disposable aluminum pan for sampling. Aquatic vegetation 

was often present, and could foul the closure of the dredge. 

2.0 CARGO BEACH ROAD AREA 

2.1 Site 3 -Fuel Line Corridor and Pumphouse 

2.1.1 Borings 

The SOW states "Conduct 2 soil borings to delineate the depth of the fuel source area 

within and beneath the gravel pad to bedrock. The gravel pad is approximately 5 feet thick. 

Assume the soil boring extends an additional 10 feet to bedrock." 

A large portion of the gravel pad had been excavated and placed in a pile, presumable by 

the contractor removing the pipeline. The excavation exposed the underlying dark peat, leading 

to melting of the frozen ground, and forming a pond with areas of petroleum sheen and biogenic 

sheen. The gravel pile and excavation restricted drill rig access. The boring locations were 

placed as close to the locations indicated in the SOW as possible, leading to stuck equipment in 

the softened ground. 

The gravel pad was less than two feet thick at the boring locations and frozen ground was 

encountered between 3 and 4 feet below ground surface (bgs). In Boring 03B2, W' to 112" lenses 

of clear ice were present (in silt) between 4 and 8 feet bgs. Solid ice with traces of silt was 

encountered at 5 to 6 feet bgs in Boring 03B 1. The borings were stopped at 6 to 8 ft bgs because 

the long-term permafrost precludes vertical migration, and further disturbance can lead to rapid 

melting. Two soil samples were collected from each boring. Strong petroleum odors were not 

encountered in 03B 1 or 03B2. Since up to 30 feet of drilling and 6 samples were planned, a third 

boring was advanced. A strong weathered diesel odor was noted where the drill rig's rear tire 

sank accessing 03B 1. Boring 03B3 was advanced near the tire rut, and encountered nearly pure 

ice at about 5 feet bgs. 

Field Observations and Variance Report 
Phase IV Remedial Investigation, Northeast Cape, St. Lawrence Island, Alaska 
U.S. Army Corps of Engineers-Alaska District 

October 2004 
Page A-2 

32-1-16821-005 



SHANNON & WILSON, INC. 

2.1.2 Well Points 

The SOW states "Sample the 3 existing well points .... The well points installed in 2001 

encountered refusal (e.g. bedrock or permafrost) and were installed between 3 and 6 feet below 

ground surface." 

The riser pipe and location stake for Well point 01NE03WP104 were found laying on the 

ground surface, but the screened section was not found. It is likely that the well point was frost

jacked out of the ground and someone took the stainless steel screen for another use. No sample 

was collected. 

The borings confirmed the presence of permafrost, and the springy nature of the soil 

encountered at 3 feet bgs (refusal) while driving 03WP05 suggested frozen peat. The top of the 

screened section of OINE03WP102 was exposed at ground surface. The point had likely been 

frost-jacked. After finding that the well point did not produce sufficient groundwater to sample, it 

was driven down to hard ground (presumably permafrost). Well points 102, 103, and 05 are all 

in the active layer of wet tundra vegetation and peat. 

While looking for a suitable location to install 03WP06, a shallow excavation at the 

boundary between the beach and tundra was observed. The excavation appeared to have been 

created by a loader in the last year or two. Sandy soil in the bottom of the excavation was stained 

and had a weathered diesel odor. The first location for 03WP06 did not produce sufficient 

groundwater to sample, so the well point was removed. At the new location, 03WP06 was 

driven to a depth of 7.5 ft bgs without encountering frozen ground. Well point 03WP06 is 

located near the beach, an estimated 25 feet from the stained excavation. 

2.1.3 Intermittent Stream 

The "intermittent stream" appears to be . a series of linked low spots in the tundra rather 

than an active channel. The stream "bed" consists of dense grassy vegetation with deep roots in 

saturated peat. Mineral soils were not encountered within 1 foot of the surface. The topography 

and vegetation are similar to that at Well Points 103 and 05. Surface water was not flowing, so 

sediment samples were collected. According to Eugene Toolie, the location for the upgradient 

sample marked in the SOW is in the trench created when the construction contractor for the NE 

Cape facility plowed the vegetation off to create a "permafrost road." The road was used to 

access the talus quarry so construction of a gravel road could begin. Water from this trench does 

not flow past Site 3, but turns to flow to the beach further east. The sample location selected to 

represent the upgradient surface drainage was a little upgradient of the former 03WP104. 

2.2 Site 6 - Cargo Beach Drum Field 

The SOW suggests that the drum field is a constructed gravel pad. Observations suggest 

that the native materials were graded to level the site. An excavation and stockpile were present 
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between the site and the road, likely created by the contractor that drained the fuel pipeline, since 

the pipeline was visible in the excavation. The stockpile restricted drill rig access to the eastern 

portion of the site. Boring 06B2 was placed as close as practicable to the western slope of the 

stockpile. 

The 2001/2002 RI report states "Two test pits were excavated to bedrock within the 

stained soil area at Site 6 to evaluate the depth of contamination in the soil (Figure 2-3) .... One 

soil sample was collected from the soil/bedrock interface at the bottom each test pit.... DRO 
concentrations were 2,000 mg/kg at 5.3 feet bgs in Test Pit 6-1 and 3,000 mg/kg at 5 feet bgs in 

Test Pit 6-2 .... " Based on our borings and observations, bedrock is at a depth greater than 21.5 
feet bgs in the vicinity of Site 6. Based on the log of 1950 Boring DH-53, and the fact that 
glacial till was not encountered at 20 feet bgs (in our boring 06B3), bedrock may be over 40 feet 
bgs (near sea level). Water was encountered between 4 and 8 feet bgs in all6 borings, and frozen 
ground was suspected at 12 to 15 feet bgs, but not confirmed due to the difficult drilling. 

Because determining depth and extent of contamination was our objective, and deeper drilling 
may have spread contamination, the final four borings were completed to 11.5 feet bgs, well into 

the groundwater, but above suspected frozen ground. 

Site 6 is located on the trailing edge of a glacial drumlin, and contains the large particles 

(cobbles and boulders in this case) often associated with lodgement till. The rocky ground 

allows less vegetation growth, and conducts heat better than vegetation and peat, creating a deep 

active layer. This active layer is subject to the forces of frost patterning, resulting in areas of 

uplifted fines and areas of rock. The centraVwest central area of soil staining is in an area with 
fines, while only rocks are present just to the south and west of the site. This suggests that 
smaller particles with adhered contaminants may tend to be lifted toward the surface. The first 

location for Well Point 06WP7 was in an area of fines, and yielded insufficient groundwater. 
The final location is at the boundary between fines and rock, and has excellent yield. Frost 
jacking of all the well points is likely. 

2.3 Site 7 - Cargo Beach Road Landfill 

The landfill appears to have been created by dumping debris off the sides of the drumlin 

discussed above. The debris appear to have been covered by frequent grading of soil from the top 
of the drumlin. Debris are visible around the perimeter of the drumlin, except where the road 

crosses. 

The stake marking the location of sample 01NE07SS127 was not found. The area had 

been re-graded in the last year or two based on the heavy equipment tracks and lack of 

vegetation. Sample locations were selected based on the relationship between physical features 
and the sample location shown on the site plan. Unfortunately there are scaling discrepancies 
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and inaccuracies on the site plans from the various years of work at the site. The surveyed 

location of01NESS127 was found to be about 30 feet northeast ofthe estimated location. The 

samples intended to be east and south of Sample 01NESS127 now represent the west/southwest 

area. Analysis of the three original samples to the north and west (04NE07SS 105-1 07) was 

cancelled, and three new samples (04NE07SS 113-115) were collected to represent the north and 

east areas. 

2.4 Site 8- POL Spill Site 

A stringy (possibly petroleum) sheen was released from the sediment in the upwelling of 

water adjacent to the Suqitughneq River where Sample 04NE08SW101 was collected. 

3.0 MAIN COMPLEX AREA 

3.1 Sites 10 and 11 - Buried Drums and Fuel Storage Tanks 

The modified SOW included sampling two of the four existing monitoring wells. Wells 

MW 10-1 and MW 11-3 were sampled. MW 10-1 had some frost damage. The PVC casing 

extended a few inches above the 4-inch-diameter stick-up monument, and the concrete holding 

the monument was broken up, leaving a void at ground surface. MW 11-3 was intact. 

Monitoring Well MW 10-4 was frost-jacked to the point the well screen was exposed above 

ground. Well MW 11-2 had been broken offnear ground surface. 

Crushed (presumably empty) rusting drums were observed in the fill slope at Site 10, but 

none were encountered in the borings. 

3.2 Site 13 ..., Electrical Power Building 

Some of the difficulties selecting sample locations were similar to those experienced at 

Site 7. Physical features shown on the plans didn't necessarily line up with the surveyed sample 

locations. Four soil samples were collected based on an estimated sample location, which was 

later found to be 24 feet from its surveyed location. Analysis of the original four samples 

(04NE13SS120-123) was cancelled, and replacement samples (04NE13SS132-134 and SB135) 

were collected. Sample 04NE13SS120 had already been analyzed at the time the error was 

discovered. 

The southwest comer of the west transformer pad was partially exposed in the rocks from 

the recent fill, allowing measurements to be made to select locations for the ten west transformer 

near-surface samples. Chunks of concrete andre-bar were often encountered when digging to 

collect the near-surface samples. Co-located subsurface soil samples were collected using the 

drill rig to bring up soil on the auger flights. The rocky nature of the surface soil made it difficult 

to keep a hole open or drive a splitspoon without the support of more auger or a deeper hole. By 
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watching the auger as it pushed rocks aside, a sample representative of the desired depth interval 

could be selected. 

3.3 Site 88 - Main Operations Complex 

3.3.1 Existing Monitoring Wells 

The modified SOW called for sampling the ten monitoring wells installed in 2001. The 
central portion of the main complex was re-graded in 2003, and some well monuments were 

covered with soil. The steel monuments for wells MW 88-9 and MW 88-10 were found crushed 

and tom out of the concrete. The concrete around MW 88-8 had been cracked by heavy 
equipment, and the steel monument was partially lifted out of the concrete. The monument was 
driven back down, nearly flush with the ground surface. The MW 88-8 PVC casiqg and 
expansion plug were intact. 

A portion of the concrete for the MW 88-10 monument remained in its original location, 
and the PVC casing was found buried, but intact. The expansion plug was in the crushed steel 

monument, undamaged. MW 88-10 was redeveloped using a bailer. The outside of the bailer 

was wiped off between immersions to help remove soil from the sidewalls of the casing, and 4.5 
gallons of water with a diesel odor were purged in an effort to remove soil particles from the 

bottom of the well. A new steel monument was set in concrete over the casing using a leftover 

bag of concrete mix. The turbidity in MW 88-10 decreased with a nominal amount of purging, 

and sample collection proceeded. 

Bits of the concrete from the MW 88-9 monument were found scattered near the re

graded surface. Hand digging in likely spots, including the location identified by the surveyor, 
did not reveal the PVC casing or expansion plug for MW 88-9. Evidence of Monitoring Well 
MW 88-7 was not found. Witching rods were used to identify several possible locations, and the 
surveyor marked a location based on previous data. Hand digging in the hard, rocky soil to 
depths of 1 foot bgs at four possible locations did not reveal MW 88-7. 

3.3.2 Soil Borings 

The SOW states "Complete 2 soil borings to determine the maximum depth of fuel 

contamination above bedrock. Assume an average depth of 40 feet .... Collect 8 laboratory 

samples .... Collect 4 sieve samples (2 per boring) from representative soil types (SP, SM) 

underlying the Main Complex." 

The soil underlying the main complex was observed to be a complex mix of glacial and 
fluvial deposits. The main complex is located in the zone where a glacier would transition from 
a steep valley glacier to a piedmont glacier. The deposited material contains a large percentage 
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of cobbles and boulders, and poorly graded sand (SP) and silty sand (SM) are some of the soil 

types found in the spaces between the cobbles. The majority of the subsurface materials 

encountered were thought to be from moraines and melt-out rubble due to the low percentages of 

silt commonly associated with till. Poor soil recovery, and fractured cobbles in the split spoon, 

were the norm. The analytical sample depths were often determined by where adequate recovery 

was achieved. Seven analytical samples were collected from the two borings. 

The location of Boring 19B 1 was particularly rocky. No soil was recovered below 19 feet 

bgs. Drilling was stopped at 29.5 feet due to the lack of sample recovery and to avoid carrying 

the obvious petroleum impacts observed at 12 to 19 feet further downward. Bedrock was 

suspected at 29 feet bgs, but after more experience drilling in the area, the material was likely 

frozen sandy cobbles beyond 21 feet bgs. 

Boring 13B1 is located at a lower elevation than 19Bl. Drill action in 13B1 suggested 

frozen ground around 23 feet, where contaminant levels reduced significantly (based on field 

screening). Boring 13B1 was extended to 41.5 feet bgs, and glacial till (anaerobic silt in gravels 

and cobbles) was suspected at 38 feet (no recovery) and observed at 40 feet bgs. The drillers 

expressed concern about carrying the obvious impacts encountered above 20 feet bgs downward, 

and did not want to drill beyond 25 feet bgs. 

There was seldom enough volume to collect analytical samples and grainsize samples 

from the split spoons advanced at the main complex. Analytical samples were given priority, and 

after the first boring (19B 1 ), the source of subsurface grainsize samples was expanded to include 

any of the new wells in the area. Three grainsize samples were recovered: one each from Boring 

13B1, Well20MW1, and Well22MW3. 

3.3.3 Bulk Soil Samples 

The SOW states "Collect 1 bulk soil sample from the overlying gravel fill comprising the 

Main Operations Complex pad, analyze for grain size and moisture content." 

As noted above, the area had been re-graded. The Main Operations Complex soil is a 

complex mix of old fill, native soil, debris from building demolition, and new fill from the talus 

slope quarry. A single, monolithic pad with a consistent soil type was not observed. 

The Building 19 concrete pad is set on fill at the north end, and it was possible to move a 

piece of concrete from the comer of the pad to access the fill beneath. Sample 04NE88SS101 

consisted of sand and coarse gravel in angular cobbles, and was collected from this location. 

During our explorations, fill with a much higher silt content was also encountered beneath the 

obviously re-graded soil and debris. Sample 04NE88SS 102 was collected and submitted for 

analysis to represent this material. A third type of soil was also noted that may have been 
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military-era fill. This material consisted of rounded to sub-rounded gravelly sand that was 

thought to have come from the beach. The aggregate in the old concrete appeared to be the same 

material. Because this material was not encountered in the subsurface while drilling, a sample 
was not collected. ' 

3.4 Site 16- Paint and Dope Storage Building 

The three existing monitoring wells at Site 16 were observed to contain between 0.8 and 
1.1 feet of water on September 9, 2004. The volume of water in the wells was found to be 
approximately the same as the volume of the tubing available to pump the wells. Pumped water 
would either reach the top of the casing or release a few milliliters of water before the well went 
dry. Bailing resulted in little recovery and turbid water. John Spielman discussed this issue with 
Carey Cossaboom and decided that samples from these wells should not be collected unless the 
wells could be purged and non-turbid samples obtained. Water levels were observed to drop 
during our field effort. 

3.5 Site 22- Water Storage Building 

3.5.1 Geography and Geology 

The southern leg of the main complex perimeter road has been relocated to loop around 

the south side of Site 22. The proposed location for Monitoring Well 22MW3 is in the center of 

the active travel-way. The 22MW3 location was shifted north-northeast toward the former water 

supply well PW -1. The ground elevation at 22MW3 is a few feet lower than the ground 

elevation at former PW -1. 

The SOW states that "Well #1 encountered overburden to a depth of 39 feet and bedrock 

granite or granodiorite below this depth. The aquifers are fracture zones in bedrock at depths of 

51 to 56 feet and 62 to 65 feet. No visible frozen formations were reported during the drilling. 

Water in limited amounts occurred in the overburden at a depth of 30.5 feet." These 

observations from a 1963 USAED report provide some insight into the difficulty of 

characterizing the subsurface at the former installation. 

Overburden was observed for the full 42 foot depth while drilling 22MW3 in 2004. The 

drilling was through cobbly ground. Sample intervals were selected based on drill action, and 

soil recoveries in 2-inch split spoon samplers were better than average for the main complex. A 

zone of limited water was encountered between 22 and 23.5 feet bgs. Drill action suggested 

frozen ground around 27 to 28 feet bgs. Recovering a sample of coarse granular material from 

frozen ground without the sample thawing was difficult due to the heat generated from drilling 

and the relatively low moisture content. The 33 to 34.5 foot interval recovered a few inches of 

ground rock, rock slough, and a fractured rock. At about 38 feet bgs, drill action suggested that a 

larger rock was just passed. A split spoon was driven and recovered from 38 to 39.5 feet as 
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quickly as possible. Frozen, silty, sandy gravel, with parts of a fractured cobble, were recovered. 
The material transformed (melted) from dry-looking, stiff, and somewhat flakey to wet and 

runny shortly after the split spoon was opened. The drill bit was advanced to 40.5 feet to remove 

disturbance from the previous sample, and a split spoon was driven to 42 feet. The split spoon 

was again recovered quickly, pulling 10 feet of casing at a time, and frozen granular soil was 

confirmed. 

The gray silt typical of till beneath an active glacier was not encountered at depth in 

22MW3, suggesting that the boring had not fully penetrated the moraine, and that bedrock is 
considerably deeper than 40 feet. Glacial till was encountered at 40 feet bgs in Boring 13B 1, 
which has a surface elevation roughly 25 feet lower than 22MW3. We suspect that frozen 

granitic cobble& and boulders have been interpreted as bedrock in the past. This stuff is difficult 
to drill! 

3.5.2 Boring 22MW1/ Monitoring Well 22MW2 

The location selected for 22MW2 was particularly rocky. The location is more east than 

north of former PW-2 due to the presence of partially buried concrete and rebar. The drillers 

commented that the ground felt frozen at 15 feet bgs. A split spoon was driven to refusal from 

17 to 18 feet. An adequate amount of soil was recovered for an analytical sample. The drill 

cuttings blowing out of the casing were freshly fractured rock chips from 18 to 27 feet bgs, and 
drill action suggested rock. A split spoon was driven at 25 feet to determine if the material was 

frozen soil. Only rock chips (slough) with a coating of com oil (hammer lubricant) were 

recovered. The location was abandoned, and drilling moved to the proposed location of Boring 
22B 1, 20 to 25 feet away. 

The drilling was easier and sample recovery better at the 22B 1 location. Petroleum
stained soil was encountered at roughly 6 to 8 feet bgs. A minor water bearing zone was 
encountered around 22 to 23 feet bgs, and split spoons were driven from 22 to 23.5 and 23.5 to 
25 feet bgs. The two split spoons were combined in order to have adequate soil volume for a 
QC/QA replicate sample. Because the boring was advancing well and the location is within 25 

feet of the proposed 22MW2 location, the boring was completed as a monitoring well and re
named 22MW2. Frozen ground was suspected at 30 feet bgs and confirmed at 35 feet bgs. The 

original 22MW2 location was re-named 22B 1. 

4.0 SITE 26- FORMER CONSTRUCTION CAMP 

4.1 Monitoring Weli26MW-1 

The proposed location of Monitoring Well 26MW1 was located just off an old 
embankment, and the nearest flat location for the drill rig had three partially full supersacks on it. 
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A location with good drill rig access was selected to the southwest, closer to former PW -4. Drill 

action and cuttings suggested groundwater, sand, and then frozen ground at 35 to 36 feet bgs and 

rocks from 3 7.5 to 42 feet. Bedrock is not suspected because similar drill action and cuttings 

were encountered between 22 and 28 feet. Based on the difference in surface elevations between 

PW -4 and 26MW1, the new well was probably completed in the same water bearing zone as the 

former well. 

4.2 Monitoring Well26MW2 

The SOW states "To determine if shallow groundwater located in the overburden has 

connectivity to the fractured bedrock aquifer presumed beneath the site, one deep groundwater 

monitoring well shall be installed downgradient of the most contaminated zone." 

This well was not completed. Pieces of clear water ice were observed coming up the 

casing with the cuttings at 18 to 19 feet bgs, and a split spoon was driven to 21.5 feet. The split 

spoon contained solidly frozen, gray clayey silt with lenses of gravel/fractured rock. The silt 

began to flow from the split spoon as it thawed. The resources and technology were not available 

(we are unaware of a well researched and established procedure) to seal a conductor casing in 

heterogeneous frozen material without the risk of thawing the soil. The boring was backfilled 

with cuttings. A sample of the frozen silt from 20 feet bgs was collected and submitted for 

grainsize and moisture content analysis and optional tests for liquid and plastic limits. The clay 

content of the sample from the hydrometer portion of the grainsize analysis may give some 

insight into whether the material was deposited through water or from a grounded glacier. The 

moisture content compared to the plastic limit may suggest whether the frozen silt would be 

stable if thawed in-situ. 

Monitoring Well 26MW3 was installed in the watertable aquifer and tested for petroleum 

constituents before attempting to install the deeper well. The area selected for these wells is a 

relatively dry rise west of the road to the main complex, and south of the upper Suqitughneq 

River bridge. The ground surface here had evidence of frost patterning similar to the vicinity of 

Site 6. The subsurface material at 26MW3 was sandy gravel in cobbles with an iron-brown color 

and very few fines. Gray silt suggesting glacial till was encountered at 22 feet bgs and the drill 

action suggested hard material. The hammer would get choked off because air couldn't exit 

through the sticky silt. In retrospect the unusual drill action occurred because the silt was frozen 

and was thawing in the casing. The deep well location (26MW2) was selected 78 feet from the 

shallow well to avoid problems with compressed air short-circuiting to the shallow well. At the 

deep well location the soil had more silt and gravel, with fewer cobbles. At 10 feet bgs, the silt 

in the coarse soil become gray. The deep well location was apparently the up-welling portion of 

a frost pattern cell. 
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5.0 SITE 31 -WHITE ALICE SITE 

The surface of the While Alice site had been recently re-graded, removing the markings 

of previous sampling locations. The scales and orientations of the various features on the site 

figure were often inconsistent with features in the field. Witching rods were used to determine 

the boundaries of former excavations and piping, and spray paint marks remaining on the main 

building slab were used to estimate the boundaries of the PCB sampling grid. The location ofthe 

former septic tank outfall on the figure deviated from the physical and geophysical observations 

the most. Surface samples with co-located subsurface samples were all collected from the flights 

of the drill rig augers using the technique described for Site 13 above. 

6.0 BACKGROUND SAMPLES 

The objective of collecting background samples with "similar characteristics to site

impacted areas at Northeast Cape, but be located within a reasonable distance from the site" was 

difficult to achieve. There is no other area of massive deposition from a steep valley glacier 

· within a reasonable distance of the site. Gravel surface soil similar to the site was particularly 

difficult to find, and three "background" samples were collected from the gravel quarries used to 

construct the site. 

6.1 Background Soil Samples 

Although 20 background soil samples were scoped, only eighteen samples were collected. 

Of the 18 samples, 9 could be considered "gravelly" and 4 were primarily organic peat. Bulk 

density tests were difficult to complete because many of the gravel areas contained fractured 

cobbles that would puncture the balloon of a volumeter or preclude driving a cylinder. Other soil 

sample locations would fill with water and/or flow. Seven successful bulk density measurements 

were made. 

Because measuring the grainsize of material that is primarily peat has no recognized 

method or application for our objectives, the 4 peaty samples were submitted for analysis of 

organic content by ignition furnace. Three background soil samples appeared to contain mineral 

soil with over 10% fines, and were submitted for grainsize analysis with hydrometer testing of 

the fines. Thirteen background soil samples have been submitted for sieve analysis. A grainsize 

portion was not collected from one background soil sample location because there was not 

enough soil left between the rocks after collecting the analytical sample to be representative of 

the analytical sample. 
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6.2 Background Sediment Samples 

Granular sediments and sediments that were exposed due to low water levels were also 

difficult to find. The majority of sediment samples are highly organic, and were collected 

through a water column. The soft organic sediments are similar to those found in the 

Suqitughneq River and Estuary. No bulk density tests of sediment were successfully completed. 

Due to a misunderstanding after discussing how a meaningful bulk density sample could be 

achieved, only two grainsize samples were collected from background sediment locations. One 

of these samples is primarily peat and an organic content test by ignition furnace was requested. 

The other sample was submitted for full grainsize analysis. 

7.0 DRILLING-RELATED DATA 

The use of an air-rotary type drilling system to handle the rocky ground necessitated the 

use of a lubricant in the compressed air to keep the down-hole hammer functioning. This 

lubricant may be forced into the pores of the soil beyond the borehole when drilling. The 

lubricant used was Mazola com oil. Split spoon samplers often had a thin film of oil after 

sampling. In order to see if the drill steel above the split spoon may impact a soil sample 

collected through water, one equipment blank sample included the drill rod connector that had 

had an oily coating on the interior surfaces. To evaluate the contribution of com oil to analytical 

chromatograms, a sample of Mazola com oil was submitted to SGS Environmental Services for 

fingerprinting. 
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templates in Microsoft WORD that we have used in the past. If 
you do not have an electronic copy of that template, please 
contact me and I will e-mail it to you. 

This letter has also been furnished to the following 
individuals and organizations: 

Mr. Jeff Brownlee, Alaska Department of Environmental 
Conservation 

Ms. June Martin, SLI Coordinator, Alaska Community Action on 
Toxics 

Dr. Ron Scrudato, State University of New York, TAPP Grant 
Mr. Jerald Reichlin/ Attorney, Fortier and Mikko 
Anchorage Information Repository, ARLIS 
Gambell Information Repository, Sivuqaq Lodge 
Nome Information Repository, National Park Service 
Savoonga Information Repository, Savoonga IRA Building 
Honorable Fritz Waghiyi, President, Native Village of 

Savoonga 
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Honorable Edmond Apassingok, President, Native Village of 

Gambell 
Mr. Morris Toolie, Jr., President, Savoonga Native 

Corporation 
Mr. Job Koonooka, President, Sivuqaq, Inc. 
Honorable Jesse Gologergen, Mayor, Village of Savoonga 
Honorable Jason Nowpakahok, Mayor, Village of Gambell 

If you have any questions, please contact me at (907) 753-
2689, or by e-mail at carey.c.cossaboom®poa02.usace.army.mil. 

Enclosure 

Sincerely, 

Carey Cossaboom 
Project Manager 
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LastName Job Title Company Add.ressl City State Postal Code FirstName Title 
Brownlee Project Alaska 555 Anchorage AK 99501 Jeff Mr. 

Manager Department of Cordova 
Environmental St., 2nd 

Conservation floor 
Waghiyi President Native Village P.O. Box Savoonga AK 99769 Fritz Honorable 

of Savoonga 120 
Apassingok President Native Village P.O. Box Gambell AK 99742 Edmond Honorable 

of Gambell 89 
Gologergen Mayor Village of P.O. Box Savoonga AK 99769 Jesse Honorable 

Savoonga 120 
Nowpakahok Mayor Village of P.O. Box Gambell AK 99742 Jason Honorable 

Gambell 189 
Toolie, Jr. President Savoonga P.O. Box Savoonga AK 99769 Morris Mr. 

Native 160 
Corporation 

Koonooka President Sivuqaq, Inc. P.O. Box Gambell AK 99742 Job Mr. 
101 

Scrudato SUNY at 54 Sunset Oswego NY 13126 Ronald Dr. 
Oswego Bluff 

Martin Project Alaska 505W. Anchorage AK 99503 June Ms. 
Coordinator Community Northern 

Action on Lights 
Toxics Blvd., 

#205 
Reichlin Attorney Fortier and 101 w. Anchorage AK 99503 Jerald Mr. 

Mikko Benson 
Blvd, Suite 
304 

Gambell Sivuqaq P.O. Box Gambell AK 99742 
Information Corporation 101 
Repository Building 

Bennet St. Lawrence National Parks 179 Front Nome AK 99762 Brad Mr. 
IslandFUDS Service St, Suite 
Information 121 
Repository 

Lawrence Anchorage Alaska 3150 c Anchorage AK 99503 St. 
IslandFUDS Information Resource Street, 

Repository Library and Suite 100 
Information 
Services 
(ARLIS) 

Savoonga IRA Building P.O. Box Savoonga Alaska 99769 
Information 120 
Repository 



REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 6898 
ELMENDORF AFB, ALASKA 99506-6898 

May 12,2004 

Programs and Project Management Division 
Civil Works Management Branch 

«Title» «FirstName» <<LastName» 
«Company» 
«Address 1 » 
«City», «State» <<PostalCode» 

Dear «Title» <<LastName»: 

A copy ofthe Draft Northeast Cape Phase IV Remedial Investigation Work Plan was recently 
sent to your local Information Repository. This document describes the planned sampling and 
monitoring well installation activities scheduled for this summer at Northeast Cape. The U.S. 
Army Corps of Engineers (USACE) contracted with Shannon & Wilson, Inc. to conduct this 
work. The field work is anticipated to start in late July and last 3 or 4 weeks. 

The Corps is seeking comments on this report within thirty (30) days of receipt ofthis letter. 
Therefore, the comment deadline will be June 16,2004. To assist us in answering your 
comments and keeping track of responses, I ask those ofyou with computers and e-mail to use 
the comment templates in Microsoft WORD that we have used in the past. If you do not have an 
electronic copy ofthat template, please contact me and I will e-mail it to you. 

This letter has been furnished to the following RAB Members: 

Mr. Alex Akeya 
Ms. Peggy Akeya 
Mr. Leonard Apangalook, Sr. 
Mr. Paul Apangalook 
Mr. Melvin Apassingok 
Mr. Merle Apassingok 
Mr. Jerome Apatiki 
Ms. Lucy Apatiki 
Mr. JeffBrownlee 
Mr. Jesse Gologergan 
Ms. Linda Gologergan 
Ms. Jeanette Iya 
Ms. C. Jane Kava 



Mr. Christopher Koonooka 
Mr. Job Koonooka 
Mr. Merlin Koonooka 
Ms. June Martin 
Ms. Pam Miller 
Mr. George Noongwook 
Mr. Conrad Oozeva 
Mr. Jerry Reichlin 
Mr. Paul Rookok, Sr. 
Mr. Morris Toolie, Jr. 
Ms. Viola Waghiyi 
Mr. Kevin Zweifel 
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Please mail your comments to me at: Carey Cossaboom, Project Manager, CEPOA-PM-C, 
Post Office Box 6898, Elmendorf AFB, Alaska 99506-6898. Alternatively, you may e-mail your 
comments to me at: carey.c.cossaboom@poa02.usace.army.mil 

Call me at (907) 753-2689, or e-mail me, if you have any questions. 

Sincerely, 

Carey Cossaboom 
Project Manager 
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Title FirstName LastName Company Addressl City State Comments PostaiCode 
Mr. Alex Akeya P.O. Box Savoonga AK 99769 

108 
Ms. Peggy Akeya P.O. Box Savoonga AK 99769 

192 
Mr. Leonard Apangalook, P.O. Box Gambell AK 99742 

Sr. 93 
Mr. Paul Apangalook General Gambell AK Confirm 99742 

Delivery mailing 
address 

Mr. Melvin Apassingok P.O. Box Gambell AK 99742 
91 

Mr. Merle Apassingok 
Mr. Jerome Apatiki P.O. Box Gambell AK 99742 

12 
Ms. Lucy Apatiki P.O. Box Gambell AK ACAT 99742 

138 
Mr. Jeff Brownlee Alaska 555 Anchorage AK ADEC 99501 

Department of Cordova 
Environmental St., 2nd 
Conservation floor 

Mr. Jesse Gologergan P.O. Box Savoonga AK Confirm 99769 
105 mailing 

address 
Ms. Linda Gologergan P.O. Box Nome AK 99762 

1688 
Ms. Jeanette Iya Savoonga IRA P.O. Box Savoonga AK 99769 

Building 120 
Ms. C. Jane Kava P.O. Box Savoonga AK ACATand 99769 

154 Mayor of 
Savoonga 

Mr. Christopher Koonooka P.O. Box Gambell AK 99742 
123 

Mr. Job Koonooka P.O. Box Gambell AK 99742 
123 

Mr. Merlin Koonooka P.O. Box Gambell AK 99742 
67 

Ms. June Martin Alaska 505W. Anchorage AK 99503 
Community Northern 
Action on Lights 
Toxics Blvd. 

#205 
Ms. Pam Miller Alaska 505W. Anchorage AK 99503 

Community Northern 
Action on Lights 
Toxics Blvd. 

#205 
Mr. George Noongwook P.O. Box Savoonga AK 99769 

81 
Mr. Conrad Oozeva P.O. Box Gambell AK 99742 

9 



Title FirstName LastName Company Address I City State Comments PostalCode 
Mr. Jerry Reichlin Fortier & 2550 Anchorage AK 99503 

Mikk:o, P.C. Denali 
Street, 
Ste. 1500 

Mr. Paul Rookok, Sr. P.O. Box Savoonga AK 99769 
135 

Mr. Morris Toolie, Jr. P.O. Box Savoonga AK 99769 
157 

Ms. Viola Waghiyi Alaska 505W. Anchorage AK 99503 
Community Northern 
Action on Lights 
Toxics Blvd. 

#205 
Mr. Kevin Zweifel Norton Sound P.O. Box Nome AK 99762 

Health 966 
Corporation 


	Phase IV Remedial Investigation, Northeast Cape
	Executive Summary
	TABLE OF CONTENTS
	LIST OF ACRONYMS AND ABBREVIATIONS
	1.0 Introduction
	2.0 Environmental Setting
	3.0 Field Investigation Methods
	4.0 Analytical Data
	5.0 Site-Specific Activities
	6.0 Closure/Limitations
	7.0 References
	Appendix A - Select Site Photographs
	Appendix B - Boring Logs, Monitoring Well Construction Details, and Grain Size Classification plots
	Appendix C - Chemical Data Quality Assessment REport and Chemical Quality Assurance Report
	Appendix D - Assessment of Biogenic Influence and DRO/RRO and Summary of Analytical Results Trip and Equipment Blanks
	Appendix E - Waste Disposal Documentation 
	Appendix F - Important Information about your Geotechnical/Environmental Report
	Appendix G - Survey Report
	Appendix H - Field Sampling Forms
	Appendix I - Field Log Books
	Comments/Response
	2005-03-21 Sivuqaq Review Comments
	2005-03-10 S&W Response
	2004 S&W Responses

	Correspondence
	July 6, 2005 Transmittal Letter - Final Phase IV RI
	May 12, 2004 Transmittal Letter - Draft Phase IV RI WP
	May 12, 2004 Description Letter Re: Draft Phase IV RI WP




