EPA Contract No. 68-W6-0042

EPA Work Assignment No. 161-RICO-017H

EPA Project Officer: Diana King

EPA Remedial Project Manager: Ed Hathaway

DRAFT REMEDIAL INVESTIGATION

DATA REPORT

Callahan Mining Superfund Site
Brooksville, Maine

June 2005

Metcalf & Eddy, Inc.
701 Edgewater Drive
Wakefield, MA 01880

Team Subcontractor
TRC Environmental Corporation
Boott Mills South
100 Foot of John Street
Lowell, MA 01852

SDMS DOC ID 236983



TABLE OF CONTENTS

Section Page No.
1.0 INTRODUCTION ...ttt sttt sa e s e e bestesbesbesreaneaseeneas 1-1
1.1 SHEE LOCALION ...ttt bbbttt bbbt b et 1-1
S (= 151 0] Y SRR 1-1
IR T (=T @ o T=T = [0 LSS 1-4
131 Site RECIAMALION ... e 1-6
1.3.2 Post-Reclamation Site DeVelopmeNt ..........cceiveieiieieeie e 1-6

S (= B 1T ] o1 o] TR 1-6
1.4.1 Pre-Mining CondItION ........cccoveieiie e 1-6
142 Condition During Mining OPerations..........cccoeeuerieriereseeseeie e e see e sieeseeas 1-7
143 CUITENt CONAITION ... bbb 1-8

1.5  Pertinent Regulatory HISTOIY ......c.oouiiiiiiiiiiiee e 1-9
2.0 Study Area INVESTIGALION. ......c.ecieiieieeie et sre e ra e be e e e e seeenee e 2-1
2.1 RECONNAISSANCE ...ttt sttt sttt et et st e et be e be e b e nreennas 2-1
2.2 Terrestrial GeophySIiCal SUIVEYING .....ccivveiiiieiieie e 2-2
2.3 Marine GeophySIiCal SUIVEYING......ccciiuiiieiiiie et 2-3
2.4 TOPOGraPhiC SUIVEY .....c.eiiieiicie sttt et e e re e ne e e nnaenes 2-3
2.5  Surface SOil SAMPIING......ccoiiiii s 2-3
2.6 SedimeNnt SAMPIING .....ocviiiiieeiecee et enes 2-4
2.7 Surface Water SAMPIING .....cc.ooiiiiiie e 2-4
2.8 Residential Well SAMPIING ....ooviiiiiie e 2-5
3.0  Physical CharacteristiCs Of StUAY AF€a........cccoiririiieiiiie et 3-1
K J0 A 7T ] [T | 2SS 3-1
3.2 Hydrogeology/HYArology ........c.ooeiioiiiies e 3-3
3.2.1 [ 170 1 £0] [0 ) USSR 3-3
3.2.2 GrouNd WLEr FIOW ........ccviiiieieiiesiceeeee et 3-4

3.3 ECOIOQY ..o 3-5
331 FAUNA. ... 3-5
3.3.2 [0 - USSR 3-8

4.0  Nature and Extent of CONtamMiNation ...........cooviiiiirieie i 4-1
Nt S T 1 B @0 g 10 1[04 o] o OSSR 4-1
4.2 Sediment ContamiNatioN.........c.cuuiiiieieierierie et sb e eene e 4-4
4.3 Surface Water ContamiNatioN...........cccueiverieiieniereeie e e e eee e sre e sneesseens 4-6
4.4  Residential Well Water QUality ...........cccoieiiiieiieiecic e 4-9
4.5  Flora/Fauna Contaminant CONCENEIAtIONS ..........cuevveevereeriieiesieseeie e e e esee e neens 4-9
4.6 Data UsabDIlity ......ccoviiiiiiie e 4-10
5.0  ConCeptual MOGEL.......c..oviii s 5-1
5.1  POtENtial SOUICE ATBAS.....ccuiiuiiriiieieite ittt sttt bbb e e s 5-1
511 TAHINGS PIIE .. 5-1
512 WaESEE ROCK PIIES ... s 5-2
513 L@ =T o RSOSSN 5-4



514 MiINE OPEIALIONS ATBA.....ccuviieieieeiieitieitieie ettt ettt e sbe e e sre e e enee e 5-4

515 FOrmer OPen Pit IMINE ........ooieecc e 5-4
5.1.6 Dyer Cove/Former Setthing PONG..........ccccoiiiiiiiiniiiiee e 5-5
517 Former Discharge Pipe/GO0SE COVE.........cccuviverieiieiienieeiesee e eeesee e nae e, 5-5
5.2 Release IMECNANISIMS .........uiiieieiie et nre e enes 5-6
521 Acid Rock Drainage and Leaching of Metals into Ground Water....................... 5-6
5.2.2 10 ] (o] o USROS 5-7
523 Acid Rock Drainage to Surface Water..........cccccevveieiieiieie e 5-7
524 WINADIOWN DUSL ...ttt 5-7
525 Catastrophic SIOpe FailUre..........oov e 5-8
5.3  Contaminant TranspPort PatWaYS.........cccueuiiiiiiiiiiin e 5-8
531 WM. bbbttt bbb 5-8
5.3.2 Yo | I = (0] o] TR RU ST OPTRTRN 5-8
5.3.3 SEAIMENT TIANSPONT......veivieieeie sttt eee e e st e e sre e re et e e e s e e steaneeaneenaes 5-9
534 SUrface WaLer FIOW .........coiiiiiieii e 5-9
535 Ground WALEr FIOW .......c.coiiiiiiieiiesie s 5-9
5.4 POtential RECEPIOIS ....veiuviiiieitieieiie sttt bttt nreas 5-10
54.1 ot ] [0 o | PSP 5-10
54.2 HUMAN ... 5-10
6.0  Remedial Investigation Data NEEAS...........cccverueiiriierecie e 6-1
7.0 RETEIBNCES ...ttt b ettt bbb b neens 7-1
TABLES

Table 2.3-1: Potential Ecological Receptors
Table 2.5-1: Surface Soil Samples

Table 2.6-1: Sediment Samples

Table 2.7-1: Surface Water Samples

Table 2.8-1: Residential Well Samples

Table 4.1-1: Surface Soil Analytical Results
Table 4.2-1: Sediment Analytical Results

Table 4.3-1: Surface Water Analytical Results
Table 4.4-1: Residential Well Analytical Results
Table 4.5-1: Marine Flora/Fauna Analytical Results
Table 6.0-1: Remedial Investigation Data Needs

FIGURES

Figure 1.1-1: Site Location

Figure 1.1-2: Site Plan

Figure 1.3-1: Flowchart of Mining Operations

Figure 1.3-2: Detail Map of Ore Processing Operations Area
Figure 1.4-1: Site Aerial Photo, 1960

Figure 1.4-2: Site Aerial Photo, 1972

Figure 1.4-3: Map of 1972 Site Conditions



Figure 1.4-4:
Figure 1.4-5:
Figure 1.4-6:
Figure 1.4-7:
Figure 2.2-1:
Figure 2.5-1:
Figure 2.6-1:
Figure 2.7-1:
Figure 2.8-1:
Figure 3.1-1:
Figure 3.1-2:
Figure 3.1-3:
Figure 3.1-4:
Figure 3.1-5:
Figure 3.2-1:
Figure 3.3-1:
Figure 4.1-1:
Figure 4.2-1:
Figure 4.2-2:
Figure 4.3-1:
Figure 4.3-2:
Figure 4.4-1:
Figure 4.4-2:
Figure 4.4-3:
Figure 4.5-1:
Figure 5.0-1:
Figure 5.3-1:

Aerial Photograph of Mining Operation, 1972
Photograph of Water Discharge Pipe

Aerial Photograph of Site, 2002

Photograph of Site from Waste Rock Pile 1
Geophysical Survey Location

Surface Soil Sample Locations

Surface Water Sample Locations

Sediment Sample Locations

Residential Well Sample Locations

Bedrock Geology Map

Bedrock Elevation Map

Seismic Reflection Profile TP-1

Side-Scan Sonar Image-Goose Cove

Sub-Bottom Profile of Former Mine Pit

Water Level Elevations from Tidal Gauge
Ecological Habitats

Surface Soil Analytical Results

Sediment Analytical Results

Sediment Analytical Results, Background Locations
Surface Water Analytical Results

Surface Water Analytical Results, Background Locations
Residential Well Analytical Results, Northern Area
Residential Well Analytical Results, Western Area
Residential Well Analytical Results, Southern Area
Marine Flora/Fauna Analytical Results

Conceptual Model

Contaminant Transport Pathways

PLATES

Plate 1: Site Plan

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J

Appendix K
Appendix L

APPENDICES

Field Data Forms and Notes

Geophysical Reports

Surface Soil Sample Laboratory Results, Metals
Surface Soil Sample Laboratory Results, VOCs
Surface Soil Sample Laboratory Results, SVOCs
Sediment Sample Laboratory Results, Metals
Sediment Sample Laboratory Results, VOCs
Sediment Sample Laboratory Results, SVOCs
Sediment Sample Laboratory Results, TCO

Surface Water Sample Laboratory Results, Dissolved Metals

Surface Water Sample Laboratory Results, Total Metals
Surface Water Sample Laboratory Results, VOCs



Appendix M Surface Water Sample Laboratory Results, SVOCs

Appendix N Surface Water Sample Laboratory Results, Gasoline Fuel Qil
Appendix O  Drinking Water Well Sample Laboratory Results, Metals

Appendix P Drinking Water Well Sample Laboratory Results, VOCs

Appendix Q Drinking Water Well Sample Laboratory Results, Organic Compounds
Appendix R Biota Sample Laboratory Results, Metals

Appendix S Biota Sample Laboratory Results, PAHs

Appendix T Particle Size Data

Appendix U  Data Validation Reports

Appendix V  Data Usability Analysis



LIST OF ACRONYMS

AGP Acid Generation Potential

ARD Acid Rock Drainage

EPA United States Environmental Protection Agency
ESI Expanded Site Inspection

FS Feasibility Study

FSP Field Sampling Plan

HRS Hazard Ranking System

kg Kilogram

MEDEP Maine Department Of Environmental Protection
MEDOT Maine Department Of Transportation

MEG Maximum Exposure Guideline

NNP Net Neutralization Potential

NOAA National Ocean And Atmospheric Administration
NPL National Priorities List

PAH Poly Aromatic Hydrocarbon

ppb Parts Per Billion

ppm Parts Per Million

ppt Parts Per Trillion

PRG Preliminary Remediation Goal

QAPP Quality Assurance Project Plan

RAC Remedial Action Contract

RAG Remedial Action Guidelines

RI Remedial Investigation

SIP Site Inspection Prioritization

SVOC Semivolatile Organic Compound

TEL Threshold Effects Level

TRC TRC Environmental Corporation

ug (or ug) Micrograms

VOC Volatile Organic Compound

WRP Waste Rock Pile




1.0 INTRODUCTION

Metcalf & Eddy, Inc. (M&E) received Work Assignment No. 161-RICO-017H under the United
States Environmental Protection Agency (EPA) Response Action Contract (RAC) No. 68-W6-
0042 (RAC) to perform a Remedial Investigation at the Callahan Mining Superfund Site (the
site) in Brooksville, Maine. M&E assigned primary responsibilities for implementation of most
of the tasks in this project to RAC Team Subcontractor, TRC Environmental Corporation (TRC).

This Data Report describes the results of Phase 1A of the Remedial Investigation that was
conducted at the site from September 2004 through January 2005. Unless otherwise noted, the
work described in this report was conducted in accordance with the Sampling and Analysis Plan
(TRC, 2004).

1.1 Site Location

Figure 1.1-1 shows the location of the Callahan Mining site on the coast of Maine.

Figure 1.2-1 and Plate 1 show a site plan. The site is an elongate shaped, 150-acre property
oriented north-south on Goose Falls Road in Brooksville, Maine, approximately 35 miles west of
Bar Harbor, Maine. It is situated at 44° 21’ 05.9” north latitude and 68° 48” 35.5” west
longitude. The site is located on the northwestern coast of a peninsula known as Cape Rosier
and is bordered by the Penobscot Bay to the west. East of the site is the Holbrook Island
Sanctuary State Park and Goose Pond. A limited number of private residences are located

adjacent to the site on Goose Falls Road and Cape Rosier Road.
1.2 Site History

1880 An outcrop of massive zinc and copper ore was discovered at low tide by a clam digger
about ten miles west of the Blue Hill mining camp in a tidal estuary known as Goose
Falls Pond. Subsequently, a shaft was sunk by William Veague on the nearby shore and
mining of high grade zinc-copper ore commenced. The ore was taken from Goose Cove
to Castine by barge and piled on a dock. Periodically, coastal schooners picked up the

ore in Castine and delivered it to smelters located to the south.
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1881

1887

1914

1940

1942

1950

1956

1964

1966

Beginning of two year period of mining. About 10,000 tons of ore were mined from four
shafts at the mine, known at the time as the “Penobscot Mine.” The ore was reported to
contain 20 percent zinc 2.8 percent copper and some lead. The crude ore was hand

sorted, and reportedly, 3,000 tons were shipped.

Mine closes, apparently due to low metal prices.

An attempt to reopen the mine proved unsuccessful.

The St. Joseph Lead Company conducted an exploratory drilling program on the property
advancing 13 boreholes totaling 5,501 feet.

U.S. Bureau of Mines drills an additional nine boreholes, totaling 2,883 feet.

U.S. Bureau of Mines conducts additional drilling. Although numerous occurrences of
copper and zinc sulfides were encountered, apparently implementation of a mining

operation was not considered economic.

The property was optioned by the Penobscot Mining Company, Ltd., of Toronto. The
Penobscot Mining Company drilled a few exploratory boreholes that indicated more
promising economic conditions at the site, cleaned out the old workings, and mined some

ore from underground shafts and tunnels.

The property was brought to the attention of Callahan Mining Corporation. Re-
evaluation of all past work indicated that sufficient values might exist to warrant an open
pit mining operation. Based on this analysis a lease was negotiated by the Callahan

Mining Corporation with the Penobscot Mining Company.

Maine Legislature passes “An Act Relating to Mining Activity under Goose Falls Pond,

Town of Brooksville, Hancock County” allowing Callahan Mining Corporation to
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1967

1968

1972

1974

1979

1980

construct and maintain dams to temporarily exclude and divert tidal and fresh water from

Goose Pond.

Callahan Mining Corporation obtains permit from the U.S. Army Corps of Engineers to
construct two dams, one at Goose Falls to prevent inflow of sea water and one upstream
of the mine to prevent inflow of fresh water. The permit requires Callahan Mining
Corporation to monitor effluent discharge and eliminate toxic effects on marine
organisms.

Maine Water Improvement Commission issued a Waste Discharge License allowing
discharge of effluent from the flotation operation to Goose Pond. The License was later
modified to require discharge to Goose Cove.

Dam construction completed.

Open pit mining operations commenced on 2/17/68.

Approximately 225,000 tons of mud flowed into the pit from Stink Cove leaving a 33

foot thick layer of organic silt covering some excavation equipment.

Mining operations ceased in June 1972 due to the depletion of the mineral reserve. At
the time mining operations ceased, the mine consisted of a roughly circular open pit
approximately 600 feet in diameter and 320 feet deep.

The Goose Pond Reclamation Society was formed and a Reclamation Plan was prepared.
Agquaculture business established to raise oysters and coho salmon.

Aquaculture business files for bankruptcy.

Partial opening of Goose Falls Dam.
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1982 EPA conducts Preliminary Assessment of Site.

1985 Goose Pond Reclamation Society obtains approval for dredging of sediment in Goose

Cove but the Brooksville Planning Board refused to grant permission for the dredging.

Goose Pond Reclamation Society is dissolved.

1987 USTs removed from operations area. No evidence of contamination was observed.

Permission for removal of the remaining portion of the dam was issued by the Maine
DEP to allow unrestricted tidal flow into the pond as occurred prior to the development

of the mine. However, the dam was not removed.

1988 The site was acquired by Mr. James Benesen of White’s Head, Maine. Mr. Benesen is

the current owner of record for the site.
1.3 Site Operations

Figure 1.3-1 shows a flow chart of the ore processing operations performed at the Callahan
Mine. Approximately 5 million tons of waste rock and approximately 800,000 tons of ore-
bearing rock were removed from the mine by Callahan Mining Corporation. The ore consisted
primarily of sphalerite (ZnS), chalcopyrite (CuFeS,) and minor occurrences of galena (PbS).
Ore bearing rock was blasted from inside the pit and hauled out in trucks to an ore storage area
(the Ore Pad).

An ore concentrate was produced from the ore. Approximately 18% of ore-bearing rock
processed was recovered as copper/lead and zinc ore concentrates. The ore concentrate was
prepared by crushing the ore-bearing rock into particles smaller than 0.5 inch diameter using a
three stage crushing process (a jaw crusher and two cone crushers). The crushed ore was then
milled to a fine sand using two ball mills. The milling process produced a seawater slurry of the

sand-sized ore particles which was subjected to a flotation separation process.
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Flotation separation utilizes the “surface active” property of sulfide mineral particles. The slurry
of finely ground ore is passed through flotation cells where it is mixed with flotation reagents
and air is bubbled through it. The flotation reagents mixed with the slurry cause the metal
sulfide mineral particles to adhere to the surface of the air bubbles and formed a froth that is
collected at the surface. Chemical compounds used in the flotation cell process included
dithiophosphate, diethyldithiophosphate, aryl phosphorodithioate, cyclohexanol, and cresol. The
metal-rich froth was collected, washed, dried, and stockpiled in a portion of the mill where it
awaited transportation to a smelter. A series of flotation processes were used to concentrate the
individual metals separately. The average ore grade was 1.30% copper, 4.91% zinc, 0.35% lead,

and 0.50 ounces per ton of silver.

The non-metalliferous particles remaining in the slurry were discharged to the tailings pond. The
approximately 11-acre tailings pond is located in the southern portion of the property, adjacent to
Goose Pond. In the tailings pond solid tailings settle from the water, and the clarified water is
decanted through a drain under the tailing pond for recycling into the flotation process. As more
tailings storage was required, the rock embankment at the downstream side of the tailings pond
was built up. The current height of the tailings embankment at the Callahan Mine is
approximately 80 feet.

Figure 1.3-2 shows the detail of the ore processing operations area. The map shows the former
location of the primary and secondary rock crushers, the flotation cell, office and site laboratory

as well as an area where there were reported underground storage tanks removed.

Due to the depth of the pit, water constantly seeped into the pit. This water was constantly
pumped out and discharged through a pipe extending under Goose Falls, ending in Goose Cove.
Due to excess siltation of Goose Cove, Dyer Cove was later used as a settling pond to remove a

portion of the sediment (rock flour and silt) prior to discharging the mine water to Goose Cove.



1.3.1 Site Reclamation

A reclamation program was begun after cessation of mining in 1972. The reclamation program
reportedly included the following activities.

e Draining of surface water from the tailings pond and seeding surface

e Grading, seeding and planting of the waste piles

e Removal of the upstream fresh water dam

e Flooding of pit by removing the sluice boards in the salt water (Goose Falls) dam
e Salvage and resale of mining and processing equipment

e Partial demolition of the buildings and equipment foundations

The seeding and plantings of the waste rock piles was not successful due to lack of any suitable
soil in these areas.

1.3.2 Post-Reclamation Site Development

In the period between the mine closure and 1980, an aquaculture facility was operated at the Site
for the cultivation and sale of Coho Salmon. Oyster cultivation was also conducted on an
experimental basis. During this period, restricted tidal flow into Goose Pond was maintained by

the Goose Falls dam. No other operations have been located at the site since 1980.
1.4 Site Description

The Callahan Mining Site is an abandoned zinc/copper/lead mine. The following sections
describe the conditions of the site before, during and after the Callahan-era mining operations
that took place at the site.

1.4.1 Pre-Mining Condition

Figure 1.4-1 is an aerial photograph of the site taken in 1960 prior to construction of the mine.

The figure shows the approximate site boundary together with the eventual locations of the open
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pit mine and the tailings pond. The area that eventually became the open pit mine is located
partially on land and partially underwater in Goose Pond.

Prior to the construction of the Callahan Mine, fresh water entered Goose Pond from the south,
via a small stream. Salt water also entered the cove, from the north, at Goose Falls, during flood
tides. At the time, a prominent feature of the site was the so-called “reversing” Goose Falls.
During the incoming flood tide as the sea level rose, water flowed south across the rocks of
Goose Falls into Goose Pond. As the tide ebbed, flow reversed and the falls then reversed as
well, cascading northward across Goose Falls into Goose Cove. The falls were well known as a
picturesque and unique natural phenomenon visited by local residents and vacationing families.
Reportedly, the foam caused by the falls was observed to glow at night due to phosphorescent

algae in the water.

The site as it appears in 1960 is essentially undeveloped except for the area later to be occupied
by the tailings pond where the land appears to have been cleared and possibly used for
agricultural purposes (area currently referred to as the former “Redman Farm”). There are also

several residences present adjacent to the site along the roadway.
1.4.2 Condition During Mining Operations

Figure 1.4-2 shows an aerial photograph of the site as it appeared when the mine was operating
in 1972. Figure 1.4-3 shows a map of the site as it appeared during the time of active mining and
Figure 1.4-4 is an aerial photograph from a newspaper article published in 1972 showing the

condition of the site, including the open pit excavation.

To allow exploitation of the ore body, the Callahan Mining Corporation drained Goose Pond by
constructing two dams, one upstream of the site and one at Goose Falls. Water that previously
entered the site from upstream was diverted through a newly constructed channel to the south,
allowing water to drain into Weir Cove. Figure 2.4-3 shows numerous facilities on the northern

portion of the property, representing the various elements of the mining operation.
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The mine pit was approximately 600 to 1,000 feet in diameter and 320 feet deep. Figure 1.4-2
shows that the pit extended east of the former eastern shoreline of Goose Pond, beyond the area

that was formerly underwater.

Figure 1.4-3 shows the approximate location of the former discharge pipe that was used to pump
water out of the pond after the dam was constructed. Figure 1.4-5 shows a photograph of the
character of the discharge water prior to use of Dyer Cove for settling. For a period of time, this
discharge was released directly into Goose Cove via a pipe on the sea floor. The water appears
to be laden with sediment. Due to concerns over the discharge of sediment, an embayment
within Goose Pond (Dyer Cove) was later enclosed during mining and used as a settling pond for
the mine. The water in the settling pond was pumped to the mine water sump, where it was then

pumped through the pipe that was extended further out into Goose Cove.
1.4.3 Current Condition

Following the end of the mining operations, the mine pit was flooded with seawater by opening
an eight foot section of the dam at Goose Falls. The mine is currently under water and is subject
to daily tidal exchange in Goose Pond. The site is currently vacant, unfenced and access is not
restricted in any way. Trespasser activity is evident from the presence of recreational vehicle
tracks, food and beverage wastes, discharged firearms casings and campfire remnants.

Figure 1.4-6 shows an aerial photograph of the site in 2002. The area of the former open pit
mine is highlighted as well as the pre-1968 shoreline in the area of the pit. In the area of Waste
Rock Pile (WRP) 3, there is an apparent slope failure that is highlighted by a dashed white line.
drawn along the toe of the slope. The slope has failed at the location where the line bends out to

the east. The site appears relatively bare of vegetation
Figure 1.1-2 shows a map of the Callahan Mining Site as it appeared in 2002. The site currently

contains waste rock piles, a tailings pile, and some relic mine operations buildings and structures.

The former open pit mine is now underwater in Goose Pond.
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Figure 1.4-7 shows a panorama of the site looking north from the top of WRP 1 to provide a
general depiction of site features from the ground. This view shows the layout of the Ore Pad
uphill from WRP 2 on the left (west); Dyer Cove (the former settling pond), Goose Falls Dam
and Stink Cove in the background, Holbrook Island Sanctuary on the far (east) side of Goose
Pond, and WRP 3 are also observable in this photo. The orange staining that is observable on
Waste Rock Pile 1 (foreground), the Ore Pad and WRP 3 is evidence of sulfide mineral

oxidation, which can produce acid rock drainage (ARD).

In June 1967 when the open excavation reached a depth of approximately 100 feet, a large mass
(estimated 225,000 tons) of black organic silt began to slide into the excavation from Stink Cove,
a former cove located north of Goose Cove. The slide buried some mining equipment including
trucks and a power shovel. Callahan Mining Corporation dredged the clay out of the excavation
and reportedly placed it in then area at the base of WRP 1. The dredged clay area is now
covered with wetland vegetation, and can be seen at the base of WRP 1 in Figure 1.4-7.

Access to the site is currently unrestricted. There are roadway entrances at the north and south
boundaries of the property. Numerous signs of recreational trespasser activity are observable at
the site, including shotgun shells, broken clay shooting targets, trash, ATV tracks, etc., and
recreational trespassers have been observed at the site on numerous occasions. Goose Pond and
Goose Cove are reportedly used for shellfish harvesting, although there are posted warning signs

on the shore prohibiting this practice.
1.5 Pertinent Regulatory History

1987 Four underground storage tanks located in the vicinity of the metal shop building were
removed in 1987. No indication of releases or contaminated soil were observed during

the tank removals.

1995 Maine Department of Environmental Protection (ME DEP) completes the Site Inspection

Prioritization (SIP) Report.

1999 ME DEP conducts Expanded Site Inspection but no report is issued.
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2001 EPA issues Hazard Ranking System (HRS) package indicating a Hazard Ranking Score
of 50 based on surface water contamination. Other contaminated media were not

addressed in the HRS package.

9/5/02 Site added to National Priorities List
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2.0 STUDY AREA INVESTIGATION

TRC conducted the field-work for this project in accordance with the EPA-approved Sampling
and Analysis Plan (TRC 2004). The following field activities were completed from October
2004 through January 2005.

Reconnaissance

e Terrestrial geophysical surveying
e Marine geophysical surveying

e Topographic survey of site

e Surface soil sampling

e Sediment sampling

e Surface water sampling

e Residential well sampling

EPA currently anticipates that the other activities specified in the Sampling and Analysis Plan
will be completed by ME DOT.

2.1 Reconnaissance

During the field investigation, TRC conducted a detailed inspection of the site. A list of

significant observations is presented below.

Prior to mobilization, a local resident reported that an open hole appeared on the site adjacent to
the location of the former open pit. The site owner arranged for fill material to be brought from
off-site and placed over the hole to prevent possible erosion and to provide increased protection
against trespasser injury. After the hole was filled, TRC installed concrete barriers along the

edge of the open pit slope to provide an additional safety measure in the area.

Site access was observed to be unrestricted and TRC staff spoke with several groups of

recreational trespassers who were encountered on the site. To discourage trespassers, especially
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hunters and other sport riflery, TRC posted signs at each site entrance indicating the presence of

site workers.

TRC revised several of the surface soil and sediment sample locations to correspond with areas

of staining that were observed.

TRC and EPA ecological staff inspected potential locations for ecological reference samples, and

made adjustments to the sampling locations provided in the original October 2004 FSP.

Subsequent to the surface soil sampling activity, a local resident pointed out the location of an

abandoned transformer on the eastern slope of WRP 1.
2.2 Terrestrial Geophysical Surveying

Figure 2.2-1 shows the location of the terrestrial geophysical survey that was performed by
Hager Geosciences. Appendix B presents the geophysical data report. This survey was
conducted to estimate the depth of bedrock across the site. A variety of geophysical methods
were used, including seismic refraction (four lines), seismic reflection (two lines) and ground

penetrating radar (12 lines).

Seismic Reflection methods were used at the Tailings Pile (lines TP-1 and TP-2) due to the
limited horizontal distance available for offset shots and the large vertical variation in surface
topography. A 24 geophone array was used in a “roll-along” fashion to achieve 12-fold common
depth point coverage. A total of 200 shots were colleted for line TP-1 and 78 shots were
collected for TP-2.

Seismic refraction was used at the base of the Tailings Pile (TP-3) and at the base of WRP-1
(Lines WRP-1 and WRP-2). Geophone arrays consisted of either 24 (WRP-1, WRP-2, WRP-3)
or 48 (TP-3) geophones. Shots were located at the line midpoint, at the line ends and off the end
of each survey line. In areas of low signal-to-noise ratio, “shots” consisting of a 90 pound

Propelled Energy Generator were stacked.
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Due to the shallow depth of bedrock over much of the areas surveyed, and poor ground coupling
of the geophones to the loose rock over much of the site, ground penetrating radar was used to
estimate bedrock depths in most of the survey area. A variety of antenna frequencies were used

in the survey ranging from 20 MHz to 100 MHz.
2.3 Marine Geophysical Surveying

Appendix B presents the geophysical data report. Hydroterra Environmental Services of Dover,
New Hampshire conducted marine geophysical surveys at the site to determine the bathymetry
and to examine the character of the sea floor and sub-bottom. A bathymetric survey was
conducted in Goose Cove and Goose Pond (Plate 1). Side-Scan sonar and sub-bottom surveying

was conducted over the former mine pit area and in Goose Cove.

Due to tidal fluctuations in Goose Cove and Goose Pond, temporary tidal gauges were installed

and used to correct for the tidal range in each area.
2.4 Topographic Survey

Plate 1 shows the results of the topographic survey that was conducted at the site by ASEC
Corporation of Boston, Massachusetts together with the bathymetric survey informartion. The
topographic survey was performed using a combination of aerial photogrammetry and ground
surveying. The site boundary was determined from examination of property deeds, but due to
missing information at the town offices, portions of the northwestern site boundary are

approximated.
2.5 Surface Soil Sampling

Figure 2.5-1 and Plate 1 show all of the surface soil samples that were collected by TRC along
with all of the known previous surface soil sampling locations. Table 2.5-1 lists the surface soil
samples that were collected by TRC. Appendix A presents the field notes and sampling forms

that document the collection of samples by TRC.
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Surface soil samples were collected in accordance with the EPA-approved FSP/QAPP at 30
locations at the site including all three waste rock piles, the Ore Pad, Operations Area, one on-

site background location and two off-site background locations.
2.6 Sediment Sampling

Figure 2.6-1 and Plate 1 show all of the sediment samples that were collected by TRC. Table
2.6-1 lists the sediment samples that were collected by TRC. Appendix A presents the field

notes and sampling forms that document the collection of samples by TRC.

Sediment samples were obtained in accordance with the EPA-approved FSP/QAPP at 23
locations in Goose Cove, Goose Pond, Dyer Cove, Tailings Pile Pond, WRP-1 Wetland, Goose
Pond Upstream, and a reference area (Horseshoe Cove). TRC collected samples concurrent with
the surface water sampling activity, and proceeded upstream from the furthest downstream

location.
2.7 Surface Water Sampling

Figure 2.7-1 and Plate 1 show all of the surface water samples that were collected by TRC.
Table 2.7-1 lists the surface water samples that were collected by TRC. Appendix A presents the

field notes and sampling forms that document the collection of samples by TRC.

Surface water samples were obtained in accordance with the EPA-approved FSP/QAPP at 12
locations in Goose Cove, Goose Pond, Dyer Cove, Tailings Pile Pond and the WRP-1 Wetland.
TRC collected samples concurrent with the sediment sampling activity, and proceeded upstream

from the furthest downstream location.

No seeps were active at the time of sampling, but some of the sampling locations appeared to be

in areas where seepage was occurring, as evidenced by blue-green copper hydroxide staining.

The standing water depth at each location was at least eight inches, and samples were obtained in
areas where the flow of surface water was preferentially lower. Separate samples were obtained

at each location for total and dissolved metals.
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2.8 Residential Well Sampling

Figure 2.8-1 and Plate 1 show all of the residential well samples that were collected by TRC.
Table 2.8-1 lists the residential well samples that were collected by TRC. Appendix A presents

the field notes and sampling forms that document the collection of samples by TRC.

Well samples were obtained in accordance with the EPA-approved FSP/QAPP at seven
locations. Table 2.8-1 indicates the location from where each sample was collected at each
residence. An attempt was made at each location to collect a sample of untreated water as close
to the well head as possible. This was not possible at all locations. Each well was purged for a

minimum of 15 minutes to remove stagnant water from the piping system.



3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

Plate 1 presents the site topographic survey showing all of the Remedial Investigation sample

locations.
3.1 Geology

Figure 3.1-1 shows a bedrock map of the site vicinity. The Cape Rosier deposit occurs as lenses
of mixed sulfides of zinc, copper, lead, and iron replacing highly sheared and altered
agglomerate. The country rock of Cape Rosier and of the adjacent portion of the mainland is
composed of a series of volcanics — rhyolitic and andesitic flows, agglomerates, and pyroclastics
— folded with northeasterly regional strike and intruded by sills and dikes of diorite. The
volcanics are collectively called the Castine formation and tentatively assigned to the early or
middle Paleozoic. The cover of glacial till averages only a few feet in thickness, and outcrops
are numerous, especially along the shores. Four miles east of the mine as the contact between
the volcanics and the southwestern end of a late Paleozoic batholith of granite and diorite. In the
immediate vicinity of the Cape Rosier Mine, two agglomerates, the Goose Falls and Dyer Point,

and a black rhyolite are recognized.

The Goose Falls agglomerate is characterized by fragments ranging from ¥ inch to 5 inches in
size and colored grayish buff. The Dyer Point agglomerate is characterized by 5 to 7 inch
angular fragments of black rhyolite, which weathers white in a fine-grained groundmass that

weathers gray.

The rhyolite is black, massive and very fine-grained. The general strike of these structures is
approximately N 17E and the dip is southeasterly. In the area drilled (for mine exploration) the
Goose Falls agglomerate is intruded by two diorite sills and several minor tongues of variable
thickness and characterized by pinching, swelling and splitting. Typical diorite is massive, un-

sheared and fresh; the color is light gray with a slight greenish tone.

Traces of mineralization at the surface are rare, but drilling establishes a mineralized zone that
coincides approximately with the zone of intensely sheared and thoroughly altered agglomerate
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lying chiefly below and to a lesser extent between the diorite sills. The sheared agglomerate has
been converted into 1) a green-black macroscopically non-mineralic chlorite schist; or 2) a
coarse aggregate of creamy-white non-foliate talc and white calcite, in which the carbonate
appears to be healing a talc breccia; or 3) a chlorite-talc-calcite rock. The mineralized zone dips
about 55° SE near the surface and flattens with the diorite to about 30° SE at depths down dip of
200 to 400 feet. The thickness of the chief mineralized zone (not the ore) beneath the lower

diorite ranges from a few inches up to 100 feet.

Within the mineralized zone, that is, within the zone of sheared agglomerate largely or wholly
altered to chlorite, talc and calcite, and carrying disseminated sulfides, there occur several
sphalerite-chalcopyrite-galena ore shoots of lens-like habit. The largest of these are localized in
the thickest part of the mineralized zone, in the vicinity of shafts 1 and 2. In this area, three
lenses — footwall, middle, and hanging wall — lie beneath and essentially conformable in dip with

the lower diorite. These lenses are separated by a very lean mineralized zone.

The mineralized zone is oriented N 17° E dipping in a southeasterly direction and was comprised
of lenses of zinc-copper-lead sulfides. The country rock is composed of a series of volcanic
rocks (rhyolite , andesite, agglomerate and pyroclastics), folded with northeasterly regional strike

and intruded with sills and dikes of diorite.

Plate 3.1-2 shows the inferred bedrock elevation based on the results of the geophysical
surveying. Bedrock is exposed across much of the site at the surface, but is buried below the
waste rock piles and the Tailings Pile. Bedrock is estimated to be approximately 70 feet deep
below the crest of WRP-1, 0-20 feet deep at the base of WRP 1 and 2, and approximately 30-60
feet deep under the Tailings Pile.

Figure 3.1-3 shows a seismic reflection profile across the Tailings Pile. The bedrock surface is

annotated on the profile showing a sloping bedrock surface deepening to the east.

Figure 3.1-4 shows a side-scan sonar image of the sea floor in Goose Cove superimposed on a

map of the cove. Bedrock outcrop can be seen on both shores of the cove and the horizontal
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linear element on the side-scan image is the former discharge pipe location. The image is
interpreted to indicate a gravelly, rocky bottom with little fine grained sediment present.

Figure 3.1-5 shows a sub-bottom profile across the former open pit mine area. This figure shows
the form of the bedrock as a series of ledges underwater corresponding to the former haul roads
that formed a spiral pattern in the mine pit. The profile shows over 70 feet of sediment filling the
bottom of the former pit and a thin (less than five feet) veneer of sediment in the shallower

portions of Goose Pond.
3.2 Hydrogeology/Hydrology
3.2.1 Hydrology

The site lies adjacent to Goose Pond, a tidal estuary that empties into the Penobscot Bay. Based
on the topography, all surface water runoff from the Site discharges directly or through drainage
ditches into Goose Pond Estuary. Goose Pond is tidally influenced and flushes into Goose Cove
and Penobscot Bay approximately 500 feet north of the Site during the low tide cycle. Wetland

areas and a small, unnamed stream are located approximately 500 to 1,000 feet west of the

developed portion of the Site, in a separate surface water drainage area.

The principal surface water feature at the site is the Goose Pond Estuary. Fresh water enters the
cove from upstream and salt water enters the cove at Goose Falls (during flood tides) which is
now partially dammed, so tidal flow is more restricted than before development of the mine.
Goose Pond was approximately 5 to 30 feet deep prior to development of the mine, but now the

pond is over 300 feet deep at the location of the former open pit.

Figure 3.2-1 shows the tidal range recorded during the bathymetric survey at Goose Cove and
Goose Pond. The mean tidal range in Goose Cove is about two feet, but the range averages over
8 feet outside of Goose Falls Dam. The timing of the tidal cycle appears to lag approximately

two hours from the Castine tidal station located across Penobscot Bay.
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A small surface water body is also ponded on top of the tailings pile. The depth of water here
varies seasonally but is typically less than one foot deep.

There are drainage features on the site which help to direct surface runoff around some of the
rock piles. These drainage features are ephemeral streams, running only when there is sufficient

runoff water.
3.2.2 Ground Water Flow

No sand and gravel aquifers exist on the peninsula were the Site is located. There are no existing
ground water monitoring wells or piezometers at the site, so there is no quantitative evaluation of
ground water flow direction, hydraulic gradient or seepage velocity. However, it is evident that
ground water in the overburden (including the multiple piles of rock and tailings at the site), is
likely directed toward the Goose Pond Estuary. Given the steepness of the waste rock piles, it is
likely that the horizontal hydraulic gradients in these areas are large, and given the apparent large
average particle size that characterizes these deposits, it is also likely that the ground water is

flowing at relatively high seepage velocities, and principally discharging to Goose Pond.

The tailings pile contains finer grained sediments, and the seepage velocity of ground water
within the tailings pile is expected to be much lower. However, ground water infiltration and
flow through the crushed rock perimeter of the Tailing Pile is anticipated to be much larger.

Several seeps have been historically observed at the site emanating from the base of the Tailings
Pile, indicating that ground water is discharging to the surface in places. Some of this seepage
may re-infiltrate and some of the seepage may runoff into Goose Pond. In addition, internal
drainage structures are know to have been placed in the Tailings Pile which may or may not still

be active and could affect the hydrology of that area.

Ground water flow in bedrock is less predictable since there are no piezometric monitoring
points. Since the cove was deepened several hundred feet into the underlying bedrock, it is

likely that there is exchange of surface water and bedrock ground water in the former mine pit.



All residences on the peninsula are served by private wells, and most wells near the site are
completed in the bedrock aquifer.

3.3 Ecology
3.3.1 Fauna

Reclamation efforts by the Callahan Mining Company were of limited success and the mine
waste units and process areas appear to be largely un-reclaimed, though some areas are re-
vegetated with local “volunteer” plants that have become established. Some trees that were
planted over 30 years ago appear today as small saplings but many of the original plantings did

not survive.

TRC previously conducted site reconnaissance on August 12 and 13, 2002 to evaluate on-site
ecological conditions. Information gathered during that reconnaissance identified non-vegetated
areas, three aquatic/wetland habitats and four terrestrial vegetation habitat cover types present on
the site and immediate vicinity. Habitats were identified based on descriptions and
classifications provided in DeGraaf and Rudis (1986) and Cowardin et al. (1979). Each of the
terrestrial cover types generally represents an early successional plant community that is
associated with a disturbed environment. The cover types noted on the site and vicinity included
the following.

Non-Vegetated Cover Types
1) Unvegetated Areas

Aquatic/Wetland Cover Types
1) Open Water (Estuarine)
2) Salt Marsh (Estuarine Emergent)
3) Shallow Marsh (Palustrine Emergent)

Terrestrial Vegetation Cover Types
1) Grass
2) Shrub - Old Field
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3) Birch/Aspen Woodland
4) Spruce/Birch Woodland

Figure 3.3-1 is a map showing the distribution of various cover types. Brief descriptions of each

habitat are provided below.

Unvegetated Areas: Areas containing no vegetation or very sparse vegetation were common on
the tailings pile, waste rock pile and ore pad as well as other areas including unpaved roadways,
former building/structure sites, and in the vicinity of the former settling pond (Dyers Cove).
These areas predominately consisted of exposed soil and rocks with occasional scattered
saplings, shrubs, and/or herbaceous vegetation present. Portions of these unvegetated areas were

located on steep slopes associated with the tailings and waste rock piles.

Open Water (Estuarine Unconsolidated Bottom): This cover type includes Goose Pond and
Dyers Cove, an embayment to Goose Pond. Although an eight to ten foot tidal fluctuation was
noted at Goose Cove (located in the Penobscot Bay) during the site reconnaissance, the tidal
fluctuation within Goose Pond was considerably less (approximately 1.5 to 2.0 feet fluctuation
between high and low tide). This difference is believed to be attributable to the narrow
constriction (as well as the height of the constriction) associated with Goose Falls. Algae was
noted to be abundant within the upper portions of Goose Pond where water depths were
generally very shallow. The deepest portions of Goose Pond are associated with the former open

pit mine.

Salt Marsh (Estuarine Emergent): A narrow fringe of salt marsh is present along much of the
shoreline of Goose Pond. The width of the salt marsh ranges from a few feet to over 100 feet.
This cover type is dominated by salt-marsh cord-grass (Spartina alternifolia), black grass
(Juncus gerardii), and salt-marsh plantain (Plantago maritima). Other species present include
glasswort (Salicornia europaea), sea-blite (Suaeda sp.), spearscale (Atriplex patula), three-

square (Scirpus americanus), and seaside goldenrod (Solidago sempervirens).



Shallow Marsh (Palustrine Emergent): This habitat type is generally present slightly
upgradient of the salt marsh cover type as well as within two large depressions that are present
on the site. The depressions are located on the large mound where the tailings pond was
formerly located (southern portion of the site) and north of the large waste rock pile (central
portion of site). The predominant species in this cover type is cat-tail (Typha angustifolia) with
Baltic sedge (Juncus balticus), common reed (Phragmites australis), rushes (Juncus spp.) and

purple loosestrife (Lythrum salicaria) also present.

Grass: This cover type is present on the mound where the tailings pond was previously present.
This habitat is located adjacent to the shallow marsh community located within the depression
present on this mound. Short (e.g., less than 12 inches in height) grass species, lichens, and

paper birch (Betula papyrifera) seedlings comprise the vegetation within this community.

Shrub - Old Field: The shrub-old field habitat is present in scattered locations throughout the
site. These areas are variable in plant species composition with some areas dominated by
herbaceous plants and others by saplings and/or shrubs. Species noted include young eastern
white pine (Pinus strobus), paper birch, balsam fir (Abies balsamea), northern white cedar
(Thuja occidentalis) and quaking aspen (Populus tremuloides) with meadowsweet (Spirea
latifolia), blackberry (Rubus allegheniensis), goldenrod (Solidago spp.), Queen Anne’s lace

(Dauca carota), thistle (Cirsium sp.), and various grasses also present.

Birch — Aspen Woodland: This early successional forested cover type is predominately present
in various locations within the northern portion of the site. Vegetation is comprised
predominately of sapling and pole-sized quaking aspen and paper birch trees in the overstory.
Each of these tree species is considered to be a short-lived “pioneer” species that typically occur
on recently disturbed sites. It is likely that this cover type will continue to expand to other areas
of the site that are currently unvegetated or presently contain an earlier successional plant
community (i.e., grass or shrub — old field). This habitat is succeeded by the spruce — fir

woodland community.



Spruce — Birch Woodland: This woodland community is present within the central portion of
the site and downgradient from the tailings pile. In addition, this habitat predominates in the
vicinity of the site. This woodland community is comprised primarily of red spruce (Picea
rubens) and paper birch in the tree overstory with a variety of understory vegetation present
including bracken fern (Pteridium aquilinum) and wintergreen (Gaultheria procumbens). Red
spruce represents a long-lived species that is often associated with disturbance.

3.3.2 Flora

Table 3.3-1 lists potential amphibian, reptilian, avian, invertebrate, fish and mammalian
receptors that were noted on the site or may potentially occur within each habitat present on the
site. This table also provides foraging guild information that is useful in assessing potential
exposure to site-related constituents of concern. It is expected that species inhabiting the
aquatic/wetland cover types would have greater potential for exposure to constituents of concern

than species that are generally associated with terrestrial cover types.

A review of Table 3.3-1 indicates that a variety of omnivorous and piscivorous bird and mammal
species that forage within the aquatic/wetland habitats on the site may be exposed to site-related

constituents of concern. Some of these species were noted during the site reconnaissance.

In addition to the species listed in Table 3.3-1, a variety of macroinvertebrates and fishes are also
expected to inhabit the tidal wetland habitats provided by Goose Pond and the adjacent salt
marsh. Invertebrate species noted during the site reconnaissance include blue crab, soft-shell
clam, moon jellyfish, and common blue mussel while a dead American eel (approximately 8
inches in length) was noted near the mouth of Dyers Cove.



4.0 NATURE AND EXTENT OF CONTAMINATION

This section presents a discussion of the types of contaminants that were detected in each of the
separate media at the Site from all previous environmental investigations. Environmental
samples of surface water, sediment, soil, ground water and organisms have been collected at the
site periodically since at least 1967. Data from the Remedial Investigation as well as from the
historical studies listed below are summarized in the following sections.

e 1967 —1968: Sampling of Well Water, unknown source

e 1974 -1975: Testing for Trace Elements in Selected Marine Organisms by Maine
Department of Marine Resources

1986: Minesite Environmental Review by F.M. Beck

1987: Site Investigation by Maine Department of Environmental Protection (ME DEP)
1995: Final Site Inspection by ME DEP

1999: Expanded Site Inspection by ME DEP

Each of the following sections presents tables of the contaminants that were detected together
with the concentrations. Separate tables are presented for each group of contaminants (i.e.,
volatile organic compounds [VOC], semi-volatile organic compounds [SVOC], metals, etc.). If
a particular group of contaminants was not detected for any of the samples in a given study area,
no table is presented. Also, the tables only list analytes that were detected in one or more
samples. Analytes that were not detected in any sample are not included in the tables, and the
contaminant concentration for other analytes that were not detected are simply listed as blank

and the tables do not include detection limits for any constituent.

Appendices C through T present a complete tabulation of all laboratory test results obtained
during the Remedial Investigation and other previous investigations. The appendices contain all
of the results, all of the analytes and all of the data qualifiers. Appendix U presents copies of all

of the data validation reports.
4.1 Soil Contamination

Table 4.1-1 presents laboratory analytical results for soil samples collected at the site. The
criteria used for screening surface soil samples are the lower of EPA Region IX Preliminary
Remediation Goals (PRGs) for Residential Soil, dated October 2002 and the Maine Remedial
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Action Guidelines (ME RAGSs). The EPA Region IX PRGs were used as a relatively
conservative screening criterion, and per EPA Region policy, all of the Region IX PRGs were

reduced by a factor of 10, making them even more conservative.

Figure 4.1-1 depicts the distribution of soil concentrations for arsenic, cadmium, copper, lead
and zinc. Concentrations of these metals that exceed one or more criteria are highlighted on both
the figure and the table.

Former Mine Operations Area: Table 4.1-2 summarizes the number of samples in which
contaminants were detected in the Operations Area. Detected concentrations of metals in the
former mine operations area are among the highest detected in soil on site. Detected
concentrations of several metals exceed the residential PRGs including arsenic, cadmium,
copper, lead, mercury, selenium, silver, and zinc. VOCs (acetone and dichloromethane) were
detected in one of six samples (sample collected in 1994). Six soil samples tested for SVOCs
contained SVOCs at low concentrations. Detected concentrations of VOCs and SVOCs are

below residential PRGs.

Ore Pad: Table 4.1-3 summarizes the number of samples in which contaminants were detected
in the Ore Pad. Metals concentrations in soils from the Ore Pad are also among the highest on
site, due to the fact that residual ore material is still present at this location. Soils samples
contained several metals, including arsenic, cadmium, copper, lead and zinc at concentrations
exceeding the residential PRGs and residential ME RAGs. No VOCs or SVOCs were detected
in soil samples from the Ore Pad.

Waste Rock Pile 1: Table 4.1-4 summarizes the number of samples in which contaminants were
detected in soils at WRP-1. Soils samples from WRP-1 contained several metals, including
arsenic (maximum 100 ppm), copper (maximum 110,000 ppm), lead (maximum 9100 ppm) and
zinc (maximum 18,000 ppm) at concentrations exceeding the residential PRGs and residential
ME RAGs. Cadmium is present at concentrations above the Region IX residential PRGs but
below the ME RAGs. No VOCs or SVOCs were detected in soil samples from WRP-1.



Waste Rock Pile 2: Table 4.1-5 summarizes the number of samples in which contaminants were
detected in soils at WRP-2. Soils samples from WRP-2 contained several metals, including
arsenic (maximum 57 ppm), copper (maximum 2000 ppm), lead (maximum 790 ppm) and zinc
(maximum 8400 ppm) at concentrations exceeding the residential PRGs and residential ME
RAGs. Cadmium (maximum 32 ppm) is present at concentrations above the Region 1X
residential PRGs but below the ME RAG. No VOCs or SVOCs were detected in soil samples
from WRP-2.

Waste Rock Pile 3: Table 4.1-6 summarizes the number of samples in which contaminants were
detected in soils at WRP-3. Soils samples from WRP-3 contained several metals, including
arsenic (maximum 130 ppm), copper (maximum 3600 ppm), lead (maximum 700 ppm) and zinc
at concentrations exceeding the residential PRGs and residential RAGs. No VOCs or SVOCs
were detected in soil samples from WRP-3.

Tailings Pile: Table 4.1-7 summarizes the number of samples in which contaminants were
detected in surface soils in the Tailings Pile. Soil samples were obtained from several locations
on the upper surface of the Tailings Pile. Although the tailings are the non-ore bearing waste
product from the mining operation, elevated concentrations of several metals are present,
including aluminum, arsenic (maximum 120 ppm), cadmium (maximum 32 ppm), copper, iron,
lead (maximum 990 ppm), manganese, thallium, vanadium and zinc. The VOCs detected
include acetone, 1,2-dichlorobenzene, 1,3-dichlorobenzene, diethylbenzene, and 3,4-
dithiohexane. The SVOCs detected included bis(2-ethylhexyl) phthalate and butyl benzyl
phthalate, but all VOC and SVOC concentrations were below residential PRGs.

Background: Table 4.1-8 summarizes the number of samples in which contaminants were
detected in soils obtained from background locations. The background samples include 12
collected by TRC plus four samples obtained in 1999. Some of the background samples
contained metals at concentrations that exceed one or more of the screening criteria. Arsenic
was present at a concentration exceeding the Region IX residential PRG in all 12 samples where
arsenic was an analyte, but the maximum concentration of arsenic of 14 ppm only slightly
exceeds the MEG of 10 ppm. Elevated concentrations of aluminum, iron, manganese and
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vanadium were present in several of the background samples, but there is no MEG for these
compounds. Cadmium, lead and zinc were not present at concentrations that exceeded any
screening criteria in the 12 R1 samples. Based on the results, these samples all appear to

represent background conditions reasonably.
4.2 Sediment Contamination

Table 4.2-1 shows the results from laboratory testing of sediment from the site and background
locations. The sample results are highlighted where they exceed one of the relevant screening
criteria. The primary screening criteria used for sediment samples are the National Ocean and
Atmospheric Administration (NOAA) Screening Quick Reference Tables (SQuIRTS) for
Organics and Inorganics (Freshwater Sediment TEL), dated September 1999. For compounds
without a NOAA TEL concentration, benchmark concentrations from the following documents,

in order, were used:

e Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects
on Sediment - Associated Biota: 1997 Revision.

e Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities, Volume 1, EPA 1999. (Freshwater or Marine Sediment Toxicity Reference
Values).

e Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario,
Ontario Ministry of the Environment, 1993. (Lowest Effect Levels).

Figures 4.2-1 and 4.2-2 depict the distribution of sediment water quality for arsenic, cadmium,
copper, lead and zinc. Metal concentrations that exceed one or more criteria are highlighted and
are considered in this analysis as “elevated.”

Goose Pond: Table 4.2-2 summarizes the number of samples in which contaminants were
detected in sediment samples obtained from Goose Pond. Goose Pond sediment contained
elevated (relative to screening criteria) concentrations of arsenic, cadmium, copper, lead,
mercury, nickel silver and zinc were detected at concentrations exceeding the screening criteria.
Detected SVOCs include butyl benzyl phthalate and di(2-ethylhexyl)phthalate.
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One area of discolored (blue-green) sediment at the base of WRP-3 (SD-422) contained the
highest concentrations of copper (10,000 ppm) of any sediment sample obtained from the site.
Elevated concentrations (relative to screening criteria) of arsenic, cadmium, lead and zinc were

also detected in this sample.

One sample was collected from Stink Cove. None of the metals were present in this sample in

excess of the screening criteria.

Two of the sediment samples from Goose Pond are located upstream of the site. Since the flow
direction of Goose Pond was reversed during the years of mining operation, it should be noted
that these sample locations could contain sediment from the site that was deposited during that
time period. Only cadmium, copper and zinc are present at concentrations above the screening
criteria in one of the two samples. Note also, that both the marine and fresh water screening
criteria are used for these samples due to the tidal influence in the area and the inflow of

freshwater. No VOCs or SVOCs were detected in these samples.

Tailings Pile: Table 4.2-3 summarizes the number of samples in which contaminants were
detected in sediment samples obtained from the tailings Pile. Five sediment samples were
collected from Tailings Pile drainage channels. These samples contained cadmium (maximum
110 ppm), copper (maximum 3760 ppm), lead (maximum 1100 ppm) and zinc (maximum 23,000
ppm) at concentrations above the freshwater screening criteria.

Sediment samples from the wetland on top of the Tailings Pile contained arsenic, cadmium,
copper, lead, mercury and zinc at concentrations above the freshwater screening criteria. No

VOCs or SVOCs were detected in these samples.

Seeps: Table 4.2-4 summarizes the number of samples in which contaminants were detected in

sediment samples obtained from seeps.



Dyer’s Cove: Table 4.2-5 summarizes the number of samples in which contaminants were
detected in sediment samples obtained from Dyer’s Cove. Arsenic, cadmium, chromium,
copper, lead, mercury, nickel, silver and zinc were detected at concentrations exceeding
screening criteria in Dyer Cove. Detected VOCs include acetone and methylene chloride.
Detected SVOCs include butyl benzyl phthalate and di(2-ethylhexyl)phthalate.

Goose Cove: Table 4.2-6 summarizes the number of samples in which contaminants were
detected in sediment samples obtained from Goose Cove. Five samples from Goose Cove
sediment contained elevated metals concentrations (relative to screening criteria) for cadmium,
copper, lead and zinc. Arsenic and nickel are present at concentrations exceeding the fresh water
criteria, but these criteria do not apply to Goose Cove. Sample SD-421 was located at the end of
the former discharge pipe and contained the highest metals concentrations of the Goose Cove

sediment samples.

WRP-1 Wetland: One sediment sample from the WRP-1 wetland contained nickel and zinc at

concentrations exceeding the fresh water screening criteria.

Background: Table 4.2-7 summarizes the number of samples in which contaminants were
detected in sediment samples obtained from background sample locations. Only one
(BK_HSC_SED?Y) of the eight background samples contained one metal (arsenic) in excess of
the screening criteria, and this sample was the only background sample containing SVOCs
(bis(2-ethylhexyl)phthalate, butyl benzyl phthalate and phenanthrene. Based on the detection of
theses SVOCs, further consideration of this sample as a suitable background location should be

made prior to the risk assessment.
4.3 Surface Water Contamination

Table 4.3-1 presents laboratory analytical results from all of the available surface water
sampling. Blank results indicate parameters that were not tested. Analytical results for surface
water are compared to three sets of screening criteria as a benchmark for evaluating the results.

The primary screening criteria used for surface water are from Suter and Tsao (1996). For



compounds without a specified Tier 11 value, benchmark screening values from the following

documents were used.

e National Recommended Water Quality Criteria for Priority Toxic Pollutants
(Freshwater/saltwater CCC), November 2002
e Water Quality Criteria Summary Concentrations, EPA 1994

Note that the State of Maine follows the federal standards for surface water, except that there are
fewer compounds that have Maine standards. Highlighted values in Table 4.3-1 indicate

exceedances of one or more screening criteria.

Figures 4.3-1 and 4.3-2 depict the distribution of surface water quality for arsenic, cadmium,

copper, lead and zinc. Metal concentrations that exceed one or more criteria are highlighted.

Tailings Pile: Table 4.3-2 summarizes the number of samples in which contaminants were
detected in surface water samples obtained from the Tailings pile area including seeps, the
wetland area and ephemeral drainages. Several samples were obtained prior to the RI of Tailings
Pile seeps, and some of the seeps were sampled in multiple rounds. Observed concentrations
over a five year period at two seeps did not change significantly. VOCs were detected at sample
location SW-SA 2 including trichloroethane, 1-butanethiol, ethylbenzene, toluene and xylene.
Several metals were detected at concentrations in excess of screening criteria including cadmium

(maximum 25 ppb), copper (maximum 550 ppb), lead (maximum 44 ppb) and zinc (12,100 ppb).

Unfiltered samples of water from the wetland on the Tailings Pile contained elevated
concentrations (relative to screening criteria) of aluminum, barium, cadmium, copper, lead and
zinc. The filtered samples contained concentrations of barium, cadmium, copper and zinc in

excess of the fresh water criteria.

WRP-3 Seep: The seep at the base of WRP-3 (SW-422) contained elevated concentrations of

several metals (relative to screening criteria), including aluminum, barium, beryllium, cadmium,



cobalt, copper (maximum 9790 ppb), iron, lead (maximum 154 ppb), manganese, nickel and zinc
(maximum 171,000 ppb) in both the filtered and unfiltered samples.

WRP-1 Wetland: Unfiltered samples of water from the wetland on WRP-1 contained elevated
concentrations (relative to screening criteria) of aluminum, barium, beryllium, cadmium, copper,
iron, lead, manganese, nickel, vanadium and zinc. The filtered samples contained concentrations

of barium, iron, manganese and zinc in excess of the fresh water criteria.

Goose Pond: Table 4.3-3 summarizes the number of samples in which contaminants were
detected in surface water samples obtained from the Tailings pile area including seeps, the
wetland area and ephemeral drainages. Unfiltered surface water samples from Goose Pond
adjacent to the Tailings Pile and WRP-3 contained elevated (relative to screening criteria)
concentrations of aluminum, barium, cadmium, copper, lead and zinc. The filtered samples
contained concentrations of barium, cadmium, copper and zinc in excess of the fresh water

criteria.

Elevated concentrations of metals (relative to screening criteria) were detected in both filtered
and unfiltered samples from the Goose Pond samples in the area of the former mine pit. Barium,
cadmium, copper and zinc were the most commonly detected metals that exceeded screening
criteria. Generally, the filtered and unfiltered concentrations were similar in all samples from

this area.

Dyer Cove: Table 4.3-4 summarizes the number of samples in which contaminants were
detected in surface water samples obtained from Dyer Cove. Unfiltered and filtered surface
water samples from Dyer Cove contained elevated concentrations (relative to screening criteria)

of barium, cadmium, copper and zinc.

Goose Cove: Table 4.3-5 summarizes the number of samples in which contaminants were
detected in surface water samples obtained from Goose Cove. Elevated concentrations of copper
and zinc (relative to screening criteria) were detected at concentrations that exceeded the marine

screening criteria.



Background: One surface water sample was collected from Horseshoe Cove (sample 99-
BKSW-26). The sample was tested for cadmium, copper, lead, mercury, selenium, silver and

zinc, but none of these contaminants were detected.
4.4 Residential Well Water Quality

Table 4.4-1 summarizes available analytical data from testing of private drinking water wells in
the area surrounding the site. Figures 4.4-1, 4.4-2 and 4.4-3 depict the distribution of ground
water quality for arsenic, cadmium, copper, lead, zinc, sulfate and pH. Metal concentrations that
exceed one or more criteria are highlighted. Values that exceed one of the screening criteria are
highlighted on both the table and the figure.

The results indicate that elevated concentrations of several metals were detected (relative to
screening criteria), including arsenic, cadmium, copper, iron, manganese and zinc were detected

in several wells.
45 Flora/Fauna Contaminant Concentrations

The flora/fauna data presented in this report is compiled from three monitoring programs.
e Maine Department of Marine Resources, Bio-Accumulation of Trace Elements in
Selected Marine Organisms, November 20, 1974 to November 19, 1975
e Maine Marine Environmental Monitoring Program, Marine Monitoring Baseline Data
Final Report, June 1993
e Maine Department of Environmental Protection, Surface Water Ambient Toxic (SWAT)
Monitoring Program
Table 4.5-1 and Figure 4.5-1 list the results of available flora/fauna testing. Samples of fin fish
(coho salmon fillets), bloodworms, soft shell clams and blue mussels were collected and

analyzed for metals content. In addition, two species of seaweed were analyzed and tested.

The primary criteria used for screening fish tissue sample results are the Lowest Chemical
Specific No Observed Adverse Effect Level (NOAEL) concentrations for fish, mussel, fish-
eating birds or fish-eating mammals developed by the Army Soldier System Center (SSC) of
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Natick, Massachusetts. Secondary criteria for screening fish sample results are the EPA Region
3 risk-based concentrations for human health.

The 1974 study by the Maine Department of Marine Resources reports that levels of cadmium,
copper, lead, and zinc are several times to several orders of magnitude higher in Goose Cove
biota than in samples collected from other stations in midcoastal study areas.

One mussel sample was obtained as part of the Maine Marine Environmental Monitoring
Program in 1993, indicating elevated concentrations (relative to screening criteria) of cadmium,

chromium, copper, lead, nickel, silver and zinc in one sample from Goose Cove.

The latest available analytical data from the Maine Department of Environmental Protection
SWAT Monitoring Program indicate elevated (relative to screening criteria) concentrations of
cadmium, copper, lead and zinc in blue mussel samples collected at Cape Rosier in 2001.
Concentrations of cadmium and lead were lower and concentrations of lead and copper were

higher in 2001 compared to the 1989 sampling.

In general, based on more recent sampling results, concentrations of aluminum, arsenic,

cadmium, chromium, copper, lead, nickel and zinc in biota samples exceeded screening criteria.
4.6 Data Usability

Appendix U contains all of the data validation reports for the laboratory testing performed as part
of this investigation. And Appendix V contains an analysis of data usability. The data were
reviewed and determined to be suitable to achieve the data quality objectives set forth in the
Sampling and Analysis Plan (TRC, 2004).
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5.0 CONCEPTUAL MODEL

Figure 5.0-1 shows a diagram that presents the recognized potential source areas, release
mechanisms, contaminant transport pathways and likely receptors for contamination at the site.

A description of each of the aspects of the conceptual risk assessment is presented below.
5.1 Potential Source Areas

There are six primary contaminant source areas at the site: the Tailings Pile, the three Waste
Rock Piles, the Ore Pad and the former Operations Area. These areas are the locations of

uncontrolled accumulations of potential waste materials.

In addition, there are four secondary contaminant source areas at the site that may have primary
accumulations of waste materials, or are locations of secondary accumulations of waste: Dyer

Cove, Goose Pond, the Former Mine Pit and Goose Cove.

This section provides an overview of each of the potential contaminant source areas at the site.

5.1.1 Tailings Pile

The Tailings Pile contains a large accumulation of very fine grained pulverized rock from which
most of the heavy metals were removed. Available surface soil, surface water and sediment data
in the area of the Tailings Pile suggest that this area is a contaminant source for metals since
some of the highest metals concentrations at the site were observed near the Tailings Pile. Itis
possible that the waste rock used to dam the tailings is the source of the elevated metals that were
observed in this area of the site or it is possible that there is some other unknown source within

the Tailings Pile.

Historical records indicate that as the tailings pile was raised in elevation, additional waste rock
was placed around the edge of the tailings pond to act as a dam for the placement of additional
mill tailings. This procedure led to a situation at the edge of the Tailings Pile where waste rock
is likely situated on top of earlier accumulations of tailings. This situation could cause

geotechnical instability of the slopes and has not been examined previously.

5-1



Based on past use and visual observations, the Tailings Pile is a potential source of the metals
contamination that has been documented in the surface soils, surface water (seeps) and sediment
in Goose Pond and should be investigated as a potential source of groundwater contamination

(no groundwater contamination has been documented to date)."

5.1.2 Waste Rock Piles

The Waste Rock Piles contain large accumulations of broken-up rock that were once buried deep
underground. Most of the rock in the Waste Rock Piles consists of rocks that were present in the
rock layers located above the target zone of ore-bearing rocks. These rocks were removed via
blasting, then loaded onto trucks, hauled out of the pit and placed onto the waste rock piles.
Consequently, it is unlikely that there are any organic contaminants present in the waste rock,

other than possibly residual explosives.

However, the waste rock is a potential source of metals contamination, since the bedrock is
comprised of naturally occurring inorganic elements and the bedrock is rich in metals. In
addition, the sulfide minerals in the rock in the piles reacts with infiltrating rain water and
oxygen to form sulfuric acid, which increases the ability of the infiltrating rain and surface water
to leach metals from the waste rock. This “Acid Rock Drainage” can cause the leachate that
discharges from the waste rock piles to have a low pH and an elevated metals concentration.
Sulfide mineral oxidation is typically noticeable as an orange staining on rocks or in areas where

leachate or water ponds.

The waste rock piles are not lined or covered.

Waste Rock Pile 1: Waste Rock Pile 1 contains the largest volume of waste rock, but there is
only evidence of slight to moderate acid generation on WRP 1. The powder magazine is present
on WRP 1 but there are no explosives test data to evaluate whether there have been releases in
the area of the powder magazine. Usually, ammonium nitrate fuel oil is used for rock blasting
but there were no available records to indicate what materials were used at this site. The area

surrounding the powder magazine has not been evaluated for the presence of explosive residuals.



Based on past use and visual observations, WRP 1 is a potential source of metals and possibly
explosives contamination in surface soils, surface water (seeps) and sediment in Goose Pond and
should be investigated as a potential source of groundwater contamination (no groundwater

contamination has been documented to date)."

Waste Rock Pile 2: Waste Rock Pile 2 is located between the Ore Pad and Dyer Cove. There is
noticeable oxidation staining at the base of WRP 2, suggesting that acidic leachate is being

produced and discharging either over land or underground from WRP 2.

Based on past use, available site test data and visual observations, WRP 2 is a potential source of
metals contamination in surface soils, surface water (seeps and discharge to Dyer Cove) and
sediment in Dyer Cove and should be investigated as a potential source of groundwater

contamination (no groundwater contamination has been documented to date)."”

Waste Rock Pile 3: The surface soils at WRP-3 exhibit the most pronounced iron staining and
highly weathered rock. There is a large area of dead vegetation at the base of WRP-3 at the base
of WRP 3 and blue-green leachate is also discharging from the base. This suggests that there

may be a significant acid generation problem at this pile.

There also appears to be a potential geotechnical stability problem associated with WRP 3.
Examination of the pile indicated an area where the steep slope appears to have failed. Near the

failed mass of rock is a separate potential future failure surface.

WRP 3 is referred to in some historic records as a “Tailings Pile.” Though no tailings are
currently observable at the surface of this pile, it is possible that there is an accumulation of
tailings underneath or inside of the pile. The presence of buried tailings might be one potential

source for the observed geotechnical instability at WRP 3.

Based on past use and visual observations, WRP 3 is a potential source of metals contamination

in surface soils, surface water and sediment in Goose Pond and should be investigated as
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a potential source of groundwater contamination (no groundwater contamination has been

documented to date).”

5.1.3 Ore Pad

The Ore Pad is the location where the mine placed the rock that was identified as ore-bearing.
Ore was placed on the side of the hill then pushed down the hill into the rock crushers. The Ore
Pad today still contains the greatest quantity of ore-bearing rocks and is the location where there
is the greatest evidence of acid generation. Virtually the entire Ore Pad is stained orange and
covered with disintegrated rock fragments (both indications of acid weathering). A trail of
orange staining stretches from the top of the Ore Pad down the hill to the Mine Operations Area.
The Ore Pad is not lined.

Based on past use and visual observations, the Ore Pad is a potential source of metals
contamination in surface soils and should be investigated as a potential source of groundwater

contamination (no groundwater contamination has been documented to date)."”

5.1.4 Mine Operations Area

The Mine Operations area is the former location of the machinery that was used to crush and
process the rock that was staged in the Ore Pad. At lease two underground fuel storage tanks
were located in this area (2,000 and 4,000 gallons respectively, but these were removed in 1987.
The Operations Area included a machine shop, and assay laboratory, the two rock crushers and
the flotation cells. All of these structures have been removed from the site, except for some of

the old building foundations.

Based on past use and visual observations, the Mine Operations Area is a potential source of
metals and organic (volatile and semivolatile) contamination in surface soils, surface water and
sediment in Goose Pond and should be investigated as a potential source of groundwater

contamination (no groundwater contamination has been documented to date)."”

5.1.5 Former Open Pit Mine

The Former Open Pit Mine is now located underwater in Goose Pond. This portion of the site is

partially located on the Callahan Mine Property and partially under Goose Pond which is a
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“Water of the State” and is owned by the State of Maine. Due to the mining operations, the
sediment formerly covering the underlying bedrock was removed, thereby exposing the rock. In
addition, the open pit was excavated deep into the ore body, potentially resulting in the
uncovering and fracturing of bedrock that is naturally enriched in metals and sulfides. The pit
represents the deepest point on the site and is one potential receptor point for sediment that is
eroded into the pond from the adjacent contaminant source areas.

Based on past use and visual observations, the Open Pit Mine Area is a potential source of metals

contamination in surface water and sediments in Goose Pond.

5.1.6 Dyer Cove/Former Settling Pond

Dyer Cove was used as a settling pond for water pumped out of the pit area. As a result, the
sediment contained in the cove is enriched in metals and sulfide minerals. In addition, the Cove
is adjacent to other potential contaminant source areas and could be a secondary source for
sediment that was deposited and accumulated in the Cove. Prior site testing data confirms the

presence of elevated metals concentrations in surface water and sediment of Dyer Cove.

Based on past use and existing test data, Dyer Cove is a potential source of metals contamination

in surface water and sediment.

5.1.7 Former Discharge Pipe/Goose Cove

During excavation of the mine pit, sediment laden water was pumped through a pipe that
discharged into Goose Cove. A photograph of the water discharge is shown in Figure 1.4-5.
Reportedly (according to residents of the area who lived in the area at the time of the mining
operations), a layer of black sediment was observed to be present in the cove as a result of this
discharge. Elevated concentrations of metals that were measured in organisms and sediment of

Goose Cove confirm that the Cove is a potential source of contamination.

Based on past use and visual observations, sediment in Goose Cove is a potential source of

metals contamination in surface water and sediment.



5.2 Release Mechanisms
Releases from the contaminant source areas can occur as described below.

5.2.1 Acid Rock Drainage and Leaching of Metals into Ground Water

Precipitation that infiltrates through the various waste areas has the potential to dissolve
contaminants and leach them from the rock and soil. In the areas where there are sulfide
minerals present, the water and oxygen react to form sulfuric acid. The acid increases the
leaching of certain metals from the soil and rock. Most metals have a higher solubility at low pH
(acidic conditions) including aluminum, copper, lead, manganese, nickel and zinc which
commonly are found in Acid Rock Drainage leachate. The most common metal found is iron, in
the form of soluble ferrous ions, ferrous hydroxide, ferrous sulfate and ferric sulfate. The soluble
iron hydroxides precipitate in non-acidic and oxic environments to cause a strong red-orange
staining. The acid also causes more rapid weathering and disintegration of bedrock. The
resultant acidic leachate can be greatly enriched in metals concentrations which then can be

transported to the ground water.

The production of Acid Rock Drainage is dependent on the balance of the acid generation
potential (AGP) and net neutralization potential (NNP) of the rock. In general, if the ratio of
NNP to AGP is greater than 3, then it is unlikely that an acidic leachate will be formed.
However, even if this ratio is greater than 3, large AGP values can cause leachate that is high in
metals and result in rapid decomposition and weathering of the rock. Therefore, both the balance
between NNP and AGP and the magnitude of the AGP are important.

The environment can naturally assimilate Acid Rock Drainage through dilution, biologic activity
and neutralization, sometimes very close to the point of generation, but sometimes after
migrating great distances. At Callahan Mine, the Acid Rock Drainage source areas are located
close to surface water bodies, and there is not much opportunity for dilution until the leachate
discharges. In addition, some of the waste rock the originally was present above the ore body
contained carbonates which can buffer the acid generation. The waste rock piles containing the
carbonate rocks may be less significant sources of Acid Rock Drainage, but the location of these

rocks within the waste rock piles is not known. Depending on the abundance of buffering rocks
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and the surface area contact time of the leachate, the natural buffering capacity of the rocks can
become depleted over time and again lead to increased Acid Rock Drainage as the mine waste

remains exposed and uncontrolled.

5.2.2 Erosion

Contamination that is present in surface soils can be eroded via surface water runoff and
transported downhill. In particular, at this site, there is little vegetation to inhibit erosion, so

erosion can be an effective release mechanism for contaminants that are present on the surface.

5.2.3 Acid Rock Drainage to Surface Water

Acid Rock Drainage formed as described above, can also discharge to surface water directly or
via seeps. Several known seeps are present at the site, and some are discharging blue-green
water or are co-located with orange stained areas. The blue green precipitate is a copper
hydroxy-oxide that forms when acidic solutions high in copper are neutralized. The importance
of dilution of the Acid Rock Drainage into areas such as Dyer Cove or Goose Pond is not known,
since the discharge rates and acidity of the leachate have not been measured. Regardless, the
effects of Acid Rock Drainage discharging to surface water will be greatest at the edges of the
surface water body where the leachate enters. The tidal range in Goose Pond is reported to be
less than a foot and the surface water flow patterns in the pond are not documented, so the
compensating dilution that would be caused by surface water movement cannot yet be
determined.

5.2.4 Windblown Dust

Since there is little vegetation on the various terrestrial waste areas, wind is a potentially
effective release/transport mechanism for contaminants present in small particles. This
mechanism is particularly important at the Tailings Pile, where the contaminant mass is very fine
grained, and approximately 30% of the tailings area is sparsely vegetated. Note that the igneous
and metamorphic rocks, like those in the study area, typically are comprised of between 35 and
80 percent silica, so large quantities of silica (a class Al carcinogen) will be present in the finely

crushed tailings.



5.2.5 Catastrophic Slope Failure

The geotechnical stability of the oversteepened rock and tailings piles is questionable, since there
appear to have been prior slope failures. Decay of the rock due to sulfide oxidation can also
cause instability. Geotechnical stability is a concern for the permanence of any potential
remedial measures that are eventually selected as well as being a physical hazard. Though not
portrayed on Figure 4.0-1, the potential for a catastrophic slope failure is present at the site, and
such a failure could expose large amounts of contaminants to the environment and re-stimulate
acid generation of waste rocks that are currently not exposed to infiltration or possibly release
contaminants directly into the adjacent surface water bodies. The potential for a catastrophic

slope failure should be evaluated in the RI/FS.
5.3 Contaminant Transport Pathways

Figure 5.3-1 portrays the various contaminant transport pathways that are likely to exist at the
site. The contaminant transport pathways that are important at this site include wind, soil

erosion, sediment transport, surface water flow, ground water flow and the food chain.

53.1 Wind

Wind is an important transport mechanism at the portion of this site where contaminants are
present in small particle sizes. The specific areas where wind is likely to be effective include the
Tailings Pile and the Ore Pad. With little vegetation and the elevated topographic position of
each of these areas, wind can effectively transport contaminants away from their primary source
areas. Silica (a class Al carcinogen) is expected to be a contaminant of concern at the Tailings
Pile due to the high concentration of silica in bedrock (approximately 35 to 80%), the extremely
fine grained size of the crushed rock particles (silt size and finer), the fact that much of the
tailings are not vegetated, and dust particles can easily be transported via wind from the source

area.

5.3.2 Soil Erosion

Contaminants that are present in surface soils can be eroded via overland water flow and
transported to lower elevations and typically into drainage features that exist on the site.

Drainage ditches on top of the Tailings Pile and at the base of WRP 1 are possible collection



points for contaminated soil that is transported by erosion. Contaminated soils at higher
elevations are also susceptible to erosion, especially at the Ore Pad, which is a steeper
accumulation of metal-rich crushed rock that has become disintegrated as a result of acid rock
drainage. The waste rock piles are also potential areas where soil erosion can occur, but due to

much larger particle sizes, erosion is likely less a concern at these locations.

5.3.3 Sediment Transport

Transport of contaminated sediment that has entered the Goose Pond Estuary is possible due to
tidally-induced flow of water in and out of Goose Falls Dam. No flow information is available
to evaluate the potential for sediment transport in the pond or cove. Sediment was previously
transported to Goose Cove via a 16 inch drainage pipe that was used during the mining operation

phase of the site.

5.3.4 Surface Water Flow

Despite some surface water controls that were constructed by Callahan Mining Corporation to
mitigate this as a contaminant transport pathway, transport of contaminant by surface water is
likely still occurring. Surface water erosion of materials is potentially most important at the
Tailings Pile and the Ore Pile due to the smaller particle sizes that are present. Surface water
seeps are also present at many of the source areas, and visual and chemical evidence of
contamination at these locations is apparent. Surface water is likely one of major transport
mechanisms for potentially contaminated sediment from Dyer Cove into Goose Pond and the
Former Open Pit Area, and from Goose Pond into Goose Cove and potentially into Penobscot

Bay.

5.3.5 Ground Water Flow

Contaminants that infiltrate into the ground and reach the water table can be transported by
ground water advection to locations that are hydraulically down gradient. This includes possible
discharge to wetlands, streams, the coves and the underlying bedrock aquifer that provides

drinking water to the private residences near the site.

There are no ground water monitoring wells at the site, so there is currently no understanding of

the ground water seepage velocity, hydraulic gradients, or hydraulic conductivities of the water-
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bearing units at the site. There are no data regarding the hydrostratigraphy at the site, so it is not
known whether there are multiple isolated water bearing zones, or if there are perched water

tables or other ground water flow complications.

It is likely that the topographically elevated portions of the site, including the waste rock piles,
Tailings Pile and Ore Pad are ground water recharge zones where infiltrating precipitation enters
the underground flow system. These areas likely have downward vertical hydraulic gradients.
While ground water flow paths probably terminate at the surface water bodies somewhere
underwater or possibly discharge as springs/seeps at the ground surface, the potential for
discharge to the underlying aquifer must be evaluated as part of the RI/FS.

5.4 Potential Receptors

Both human and ecological receptors potentially can be exposed to contamination that is released

from the site.

5.4.1 Ecological

Contaminants that enter the surface water bodies on the site can be ingested by aquatic
organisms (fin fish and shellfish) that inhabit these areas. Terrestrial mammals and invertebrates
can also ingest contaminants directly from contaminated soil and water, or through the food
chain in plants and smaller organisms. Avian species can also potentially become exposed to

contaminants through incidental ingestion of soil or water and through the food chain.

5.4.2 Human

There are several potential pathways that could result in human exposure to site contaminants.
This analysis is conservative since there is no specific re-use plan for the site and the potential
exposure scenarios might be more limited than assumed herein. Also note that there are
insufficient data to determine whether certain media have actually been impacted by
contamination, or whether that contamination, if present, is at concentrations that exceed the
EPA’s acceptable risk range. If there is no contamination, or if contamination is not present at a
concentration that would cause a significant risk to human health, then some or all of these

exposure pathways might not be a concern at this site.
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Dermal exposure to contaminated soil, sediment or surface water through direct contact
by site trespassers, construction workers or future occupants of the site (child, teen or
adult).

Ingestion of contaminated ground water by users (child, teen and adult) of the aquifer.

Ingestion or dermal contact with water or sediment by recreational users (child, teen and
adult boaters, swimmers, bathers) in the surface water bodies.

Inhalation of contaminated dust from the site.

Human consumption of contaminated fin fish, shell fish, mammals or birds.
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6.0 REMEDIAL INVESTIGATION DATA NEEDS

Table 6.0-1 lists the various data needs and recommended investigative activities that should be

conducted to address these needs.

6-1



7.0 REFERENCES

Beck, Fred, 1986: Minesite Environmental Review.

Cowardin et al.. 1979. Classification of Wetlands and Deepwater Habitats of the United States

DeGraaf, R.M. and D.D. Rudis. 1986. New England Wildlife: Habitat, Natural History and
Distribution. USDA Technical Report NE-108.

EPA, 1994, Water Quality Criteria Summary Concentrations.

EPA 1999, Screening Level Ecological Risk Assessment Protocol for Hazardous Waste

Combustion Facilities, Volume 1 (Freshwater or Marine Sediment Toxicity Reference Values).

EPA, 2002, National Recommended Water Quality Criteria for Priority Toxic Pollutants
(Freshwater/saltwater CCC).

Maine Department of Environmental Protection. 1995, Site Inspection Prioritization Report.

Maine Department of Marine Resources, 1975, Bio-Accumulation of Trace Elements in Selected

Marine Organisms

Maine Department of Marine Resources, 1993, Maine Marine Environmental Monitoring

Program, Marine Monitoring Baseline Data Final Report.

Ontario Ministry of the Environment, 1993, Guidelines for the Protection and Management of

Aquatic Sediment Quality in Ontario,. (Lowest Effect Levels).

Roy F. Weston, 2001. Hazard Ranking System Report.

7-1



Suter 1l, G.W. and C. L. Tsao, 1996, The Toxicological Benchmarks for Screening Potential
Contaminants of Concern for Effects on Aquatic Biota: 1996 Revisions (Tier Il Values:

Secondary Chronic value).

TRC, 2004, Sampling and Analysis Plan for Callahan Mining Corporation Superfund Site RI.

7-2



Tables



Table 2.3-1: Potential Ecological Receptors -

Family Common Name Scientific Name Guild |  Forage Method Breeding Substrate I;ablt;t 61 718

Amphibians

Bufonidae Eastern American Toad |Bufo a. americanus 1 Ground Ambusher Water X X 1X

Hylidae Gray Treefrog Hyla versicolor I Bark Ambusher Water X
Northern Spring Peeper |Pseudacris c. crucifer I Riparian Ambusher Water X X

Plethodontidae | Redback Salamander Plethodon c. cinereus I Ground Gleaner Terrestrial Subsurface X |X

Ranidae Green Frog Rana clamitans melanota | I Riparian Ambusher Water X
Northern Leopard Frog |Rana pipiens I Riparian Ambusher Water X
Pickerel Frog Rana palustris I Riparian Ambusher Water X
Wood Frog Rana sylvatica I Ground Ambusher Water X |X X |

Salamandridae | Red-spotted Newt N.O.t ophthalmus I Water/Ground Gleaner | Water X X

viridescens

Birds

Accipitridae | Bald Eagle Haliaeetus leucocephalus| P Water-Foot Plunger Tree Branch X X
Broad-winged Hawk Buteo platypterus C Ground Pouncer Tree-Branch
Northern Harrier Circus cyaneus C Ground Pouncer Riparian Ground X | X [X ]
*Osprey ' Pandion haliaetus P Water-Foot Plunger Tree Branch X
Red-tailed Hawk Buteo jamaicensis C Ground Pouncer Tree-Branch
Rough-legged Hawk Buteo lagopus C Ground Pouncer Not Applicable X
Sharp-shinned Hawk Accipiter striatus C Air Hawker Tree-Branch X X

Alcedinidae | *Belted Kingfisher Ceryle alcyon P Water Plunger Riparian Subsurface X

Anatidae *American Black Duck | Anas rubripes 0] Water Forager Riparian Ground X X X
Blue-winged Teal Anas discors 0] Water Forager Riparian Ground X
Bufflehead Bucephala albeola 0] Bottom Forager - Not Applicable X X
Canada Goose Branta canadensis H Ground Grazer Riparian Ground X 1 X X
Greater Scaup Aythya marila 0] Bottom Forager Not Applicable X X
Green-winged Teal Anas crecca H Water Grazer Riparian Ground X
Mallard Anas platyrhynchos G Water Forager Riparian Ground X X
Red-breasted Merganser | Mergus serrator P Ocean Diver Not Applicable X X

Apodidae Chimney Swift Chaetura pelagica I Air Screener Buildings X

Ardeidae American Bittern Botaurus lentiginosus C Water Ambusher Riparian Ground X




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate AR Iiabtt;zt 3
glea:z)l;-crowned Night Nycticorax nycticorax | C Water Ambusher Riparian Twig-Branch
*Great Blue Heron Ardea herodias C Water Ambusher Riparian Twig-Branch X
Least Bittern Ixobrychus exilis C Water Ambusher Riparian Herb-Shrub X
Bombycillidae | *Cedar Waxwing Bombycilla cedrorum F Upper Canopy Gleaner | Tree-Twig X
Caprimulgidae | Common Nighthawk Chordeiles minor 1 Alir Screener Buildings X X X
Whip-poor-will Caprimulgus vociferus I Air Screener Ground-Herb X
Certhiidae Brown Creeper Certhia americana I Bark Gleaner Tree Cavity-Crevice X |X
Charadriidae | Killdeer Charadrius vociferus I Ground Gleaner Ground-Herb X X
Columbidae | *Mourning Dove Zenaida macroura G Ground Gleaner Tree-Branch X |X X X
Corvidae * American Crow Corvus brachyrhynchos | O Ground Gleaner Tree-Branch X [X X
*Blue Jay Cyanocitta cristata 0 Ground Gleaner Tree-Branch X X
*Common Raven Corvus corax C Ground Scavenger Cliff X
Falconidae American Kestrel Falco sparverius C Ground Pouncer Tree Cavity-Crevice |X |X X
Fringillidae * American Goldfinch Carduelis tristis 0 Ground Gleaner Shrub X [X X |[X |X X
American Tree Sparrow | Spizella arborea 0 Ground Gleaner Not Applicable X 1X X
Chipping Sparrow Spizella passerina ) Ground Gleaner Shrub X [X X X
Common Redpoll Carduelis flammea G Ground Gleaner Not Applicable X X
Dark-eyed Junco Junco hyemalis G Ground Gleaner Ground-Herb X |IX | X |X
Evening Grosbeak Coccotl'lraustes G Ground Gleaner Tree-Twig X X
vespertinus
Field Sparrow Spizella pusilla 0 Ground Gleaner Ground-Herb X | X |X
Indigo Bunting Passerina cyanea I Lower Canopy Gleaner |Ground-Herb X [X X
Lincoln's Sparrow Melospiza lincolnii 0 Ground Gleaner Ground-Herb X
Pine Grosbeak Pinicola enucleator G Ground Gleaner Not Applicable X X
Pine Siskin Carduelis pinus 0O Ground Gleaner Tree-Branch X X |X
Purple Finch Carpodacus purpureus G Ground Gleaner Tree-Branch X
Red Crossbill Loxia curvirostra G Upper Canopy Gleaner |Tree-Twig X
Rose-breasted Grosbeak |Pheucticus ludovicianus | O Lower Canopy Gleaner | Tree-Twig X X
Savannah Sparrow Passerf:ulus . 0 Ground Gleaner Ground-Herb X |X X
sandwichensis -
Sharp-tailed Sparrow Ammodramus 0 Ground Gleaner Ground-Herb




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate IR R Ijablt‘;t 51718
. caudacutus '
Snow Bunting Plectrophenax nivalis G Ground Gleaner Not Applicable X X X
Song Sparrow Melospiza melodia 0 Ground Gleaner Ground-Herb X X
Swamp Sparrow Melospiza georgiana 1 Ground Gleaner Riparian Ground X
White-throated Sparrow | Zonotrichia albicollis 0 Ground Gleaner Ground-Herb X X [X
White-winged Crossbill |Loxia leucoptera G Upper Canopy Gleaner | Tree-Branch X
Gaviidae Common Loon Gavia immer P Ocean Diver Not Applicable X
Hirundinidae |Bank Swallow Riparia riparia I Air Screener Terrestrial Subsurface | X |X |X X X [X
Barn Swallow Hirundo rustica I Air Screener Buildings X |X X X X
CIliff Swallow Hirundo pyrrhonota I Air Screener Buildings X X X
Tree Swallow Tachycineata bicolor 1 Air Screener Tree Cavity-Crevice (X |X |X X X
Icteridae Baltimore Oriole Icterus galbula O Upper Canopy Gleaner |Tree-Twig X
Common Grackle Quiscalus quiscula 0O Ground Gleaner Tree-Branch X X
Red-winged Blackbird | Agelaius phoeniceus 0 Ground Gleaner Shrub X X X
Laniidae Northern Shrike Lanius excubitor C Ground Pouncer Not Applicable X [X X |X X
Laridae *Arctic Tern Sterna paradisaea P Water Plunger Beach-Rock-Dune X
Common Tern Sterna hirundo P Water Plunger Beach-Rock-Dune X
Great Black-backed Gull | Larus marinus C Coastal Scavenger Beach-Rock-Dune X X
Herring Gull Larus argentatus C Coastal Scavenger Beach-Rock-Dune X X X
*Ring-billed Gull Larus delawarensis 0) Coastal Scavenger Beach-Rock-Dune X X
Mimidae Brown Thrasher Toxostoma rufum 0O Ground Gleaner Shrub X
Gray Catbird Dumetella carolinensis 0 Ground Gleaner Shrub X |X
*Northern Mockingbird |Mimus polyglottos ) Ground Gleaner Shrub X
Paridae *Black-capped Parus atricapillus I Lower Canopy Gleaner | Tree Cavity-Crevice X X X
' Chickadee
Parulidae American Redstart Setophaga ruticilla I Lower Canopy Gleaner |Tree-Twig X (X
Bay-breasted Warbler | Dendroica castanea - I Lower Canopy Gleaner | Tree-Branch X X
]\?Jack-and-Whne Mniotilta varia I Bark Gleaner Ground-Herb X (X
arbler
Blackburnian Warbler - | Dendroica fusca 1 Upper Canopy Gleaner |Tree-Branch X
Blackpoll Warbler Dendroica striata I Lower Canopy Gleaner | Tree-Branch X
Black-throated Green Dendroica virens [ 1 Upper Canopy Gleaner | Tree-Branch X X




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate FREE I-iabzt;t T8
Warbler ‘
a}::ll)cl-glroated Blue Dendroica caerulescens | 1 Lower Canopy Gleaner | Shrub X |X
Canada Warbler Wilsonia canadensis I Lower Canopy Gleaner |Riparian Ground X iX
Cape May Warbler Dendroica tigrina I Upper Canopy Gleaner | Tree-Twig X
Chestnut-sided Warbler |Dendroica pensylvanica | I Lower Canopy Gleaner | Shrub X |X
Common Yellowthroat | Geothlypis trichas I Lower Canopy Gleaner | Ground-Herb X [X X
Magnolia Warbler Dendroica magnolia I Lower Canopy Gleaner | Tree-Branch : X
Nashville Warbler Vermivora ruficapilla I Lower Canopy Gleaner | Ground-Herb X X X
Northern Parula Parula americana I Upper Canopy Gleaner |Tree-Branch X
Ovenbird Seiurus aurocapillus I Ground Gleaner Ground-Herb X X
Tennessee Warbler Vermivora peregrina I Upper Canopy Gleaner |Ground-Herb X X
Yellow Warbler Dendroica petechia I Lower Canopy Gleaner | Shrub X
Yellow-rumped Warbler | Dendroica coronata I Lower Canopy Gleaner | Tree-Branch X X

Phalacrocoraci | *Double-crested Phalacrocorax auritus P Ocean Diver Riparian Ground
dae Cormorant - -
Picidae Downy Woodpecker Picoides pubescens I Bark Gleaner Tree Cavity-Crevice X |X
*Northern Flicker Colaptes auratus I Ground Gleaner Tree Cavity-Crevice X X
\S(:;lsc;v:l-(l;:lhed Sphyrapicus varius 0] Bark Excavator Tree Cavity-Crevice X X
Ploceidae House Sparrow Passer domesticus G Ground Gleaner Buildings X X
Podicipedidae |Horned Grebe Podiceps auritus 0 Bottom Forager Not Applicable
Rallidae Sora Porzana carolina o Riparian Gleaner Riparian Ground X [X
Virginija Rail Rallus limicola O Riparian Gleaner Riparian Ground X X
Scolopacidae | American Woodcock Scolopax minor I Ground Prober Ground-Herb X X
Common Snipe Gallinago gallinago I Water Gleaner Riparian Ground X |X
Spotted Sandpiper Actitis macularia 0] Riparian Gleaner Ground-Herb X
Sittidae *Red-breasted Nuthatch |Sitta canadensis I Bark Gleaner Tree Cavity-Crevice X
' White-breasted Nuthatch [ Sitta carolinensis I .| Bark Gleaner Tree Cavity-Crevice X
Strigidae Barred Owl Strix varia C Ground Pouncer Tree Cavity-Branch X X
Great Horned Owl Bubo virginianus C Ground Pouncer Tree-Branch X | X [ X (X
Sturnidae European Starling Sturnus vulgaris 8] Ground Gleaner Buildings X X




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate PREE Iiabzt;t 7T 8
Sylviidae Golden-crowned Kinglet | Regulus satrapa I Lower Canopy Gleaner | Tree-Twig X
Ruby-crowned Kinglet |Regulus calendula I Lower Canopy Gleaner | Tree-Twig X
Tetraonidae | Ruffed Grouse Bonasa umbellus 0] Ground Gleaner Ground-Herb X X X
Spruce Grouse Dendragapus canadensis | O Ground Gleaner Ground-Herb X
Thraupidae Scarlet Tanager Piranga olivacea I Upper Canopy Gleaner |Tree-Twig X
Trochilidae Ruby-tbroa?ed Archilochus colubris 6] Floral Hover-Gleaner |Tree-Branch X X X
Hummingbird
Troglodytidae |House Wren Troglodytes acdon I Lower Canopy Gleaner. | Tree Cavity-Crevice X X
Winter Wren Troglodytes troglodytes | I Ground Gleaner Tree Cavity-Crevice X X
Turdidae American Robin Turdus migratorius O Ground Gleaner Tree-Branch X X X |X
Hermit Thrush Catharus guttatus I Ground Gleaner Ground-Herb - X X X
Swainson's Thrush Catharus ustulatus I Ground Gleaner Tree-Twig X |X
Veery Catharus fuscescens 6) Ground Gleaner Ground-Herb X |1X X
Wood Thrush Hylocichla mustelina 0] Ground Gleaner Tree-Branch X X
Tyrannidae Eastern Kingbird Tyrannus tyrannus I Air Sallier Tree-Twig’ X |X
Eastern Phoebe Sayornis phoebe I Air Sallier Buildings X
Least Flycatcher Empidonax minimus I Air Sallier Tree-Branch X X
Olive-sided Flycatcher |Contopus borealis I Air Sallier Tree Branch X
Yellow-bellied Empidonax flaviventris | I Air Sallier Ground-Herb X
Flycatcher
Vireonidae Red-eyed Vireo Vireo olivaceus I Upper Canopy Gleaner | Tree-Twig X |X
' Solitary Vireo Vireo solitarius 1 Upper Canopy Gleaner | Tree-Twig X
Mammals '
Canidae Coyote Canis latrans 6) Ground Forager Terrestrial Subsurface X |1X |X |X X
Red Fox Vulpes vulpes 0 Ground Forager Terrestrial Subsurface X X X [X X X
Cervidae *White-tailed Deer Odocoileus virginianus | H Ground Grazer Ground-Herb X X X |X X X
Cricetidae Deer Mouse Peromyscus maniculatus | O Ground Forager Terrestrial Subsurface X X [X
Meadow Vole Microtus pennsylvanicus | H Ground Grazer Terrestrial Subsurface X X X 11X
Muskrat Ondatra zibethicus H Water Grazer Riparian Subsurface X |X
S. Red-backed Vole Clethrionomys gapperi H Ground Grazer Terrestrial Subsurface X | X X
Southern Bog Lemming | Synaptomys cooperi H Ground Grazer Ground-Herb X
Erethizontidae | Porcupine Erethizon dorsatum H Upper Canopy Browser | Terrestrial Subsurface X




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate 71213 Ijabtt;zt 51718
Felidae Bobcat Felis rufus C Ground Stalker Cave-Crevice X X [X
Leporidae Snowshoe Hare Lepus americanus H Ground Grazer Ground-Herb X X [X
Mustelidae Ermine Mustela erminea C Ground Pursuer Ground-Herb X [ X XX X
' Fisher Martes pennanti C Upper Canopy Pursuer |Tree Cavity-Crevice X [ X [X
Long-tailed Weasel Mustela frenata C Ground Pursuer Terrestrial Subsurface | X |X |X |X X |X
Mink Mustela vison P Water Diver Riparian Subsurface X X X X
River Otter Lutra canadensis P Water Diver Riparian Subsurface X X X |X
Striped Skunk Mephitis mephitis 0 Ground Forager Terrestrial Subsurface | X [X | X {X [X |X [X |X
Procyonidae | Raccoon Procyon lotor 0] Ground Forager Tree Cavity-Crevice |X (X |[X |X |[X X [X [X
Sciuridae Eastern Chipmunk Tamias striatus G Ground Forager Terrestrial Subsurface X X
*Red Squirrel Tamiasciurus hudsonicus| G Upper Canopy Forager |Tree Cavity-Crevice X X
Woodchuck Marmota monax H Ground Grazer Terrestrial Subsurface X
Soricidae Masked Shrew Sorex cinereus I Ground Gleaner Terrestrial Subsurface X X X |X
N. Short-tailed Shrew Blarina brevicauda 1 Ground Gleaner Terrestrial Subsurface X [ X X X X IX
Pygmy Shrew Sorex hoyi I Ground Gleaner Riparian Subsurface X X
Smoky Shrew Sorex fumeus I Ground Gleaner Terrestrial Subsurface X X
Water Shrew Sorex palustris I Water Gleaner Riparian Subsurface X
Talpidae Hairy-tailed Mole Parascalops breweri I Ground Gleaner Terrestrial Subsurface X | X |X |X
Star-nosed Mole Condylura cristata I Water Gleaner Riparian Subsurface X X
;/eespertlhomd Big Brown Bat Eptesicus fuscus I Air Hawker Buildings X IX |X X |X
Little Brown Bat Myotis lucifugus I Air Hawker Buildings X | X X X [X
Red Bat Lasiurus borealis 1 Air Hawker Tree-Twig X X X X X |X
Small-footed Myotis Myotis leibii I Air Hawker Buildings X | X |X X |X
Zapodidae l\l\:}ziizw Jumping Zapus hudsonius (0] Ground Forager Ground-Herb X X [X |X X |X
ﬁgﬁ;ieland Jumping Napaeozapus insignis o Ground Forager Ground-Herb X X X
Reptiles
Colubridae E. Smooth Green Snake |Opheodrys v. vernalis I Ground Ambusher Terrestrial Subsurface X X X
Eastern Garter Snake Thamnophia s. sirtalis C Ground Ambusher Terrestrial Subsurface X X (X |X X
Eastern Milk Snake Lampropeltis t. C Ground Ambusher Terrestrial Subsurface X




Table 2.3-1: Potential Ecological Receptors

Family Common Name Scientific Name Guild Forage Method Breeding Substrate 717213 Iiablt;lt
triangulum '

Northern Redbelly St"TeT‘a °: I Ground Ambusher Terrestrial Subsurface X
Snake occipitomaculata
Northern Ringneck Dladoph'ls punctatus C Ground Ambusher Terrestrial Subsurface X X
Snake edwardsi

NOTES: _ _

Habitats: 1: Unvegetated Areas 3: Spruce - Birch " Guilds: |C: Camivore I: Insectivore

Woodland

2: Grass

6: Open Water (Goose
Pond)

F: Frugivore

O: Omnivore

3: Shrub - Old Field

7: Salt Marsh (Estuarine
Emergent)

G: Granivore

P: Piscivore

4: Aspen - Birch
Woodland

8: Shalow Marsh (Palustrine

Emergent)

H: Herbivore

* Species observed on the site during site reconnaissance.




Table 2.5-1: Suﬁ'ace Soil Samples

Location Name Samllr)lz tf‘vent Metals | SVOC vocC
SS-401 _ 2004/12/02 D05709 A18S7 | A18S7
SS-401 (duplicate) 2004/12/02 D05739 A18D9 | A18D9
SS-402 2004/12/02 D05710 A18S8 | A18S8
SS-403 2004/11/30 | D05711
SS-404 ' 2004/12/02 D05712 Al8S9 | A18S9
SS-405 2004/12/02 D05713 A18T0 | A18TO
SS-406 2004/11/30 D05714
SS-407 2004/12/02 D05715 Al18T1 | A18T1
SS-408 2004/11/30 D05716
SS-409 2004/11/30 D05717
SS-410 2004/12/02 D05718 A19C8 | A19C8
SS-411 : 2004/12/02 D05719 A19C9 | A19C9
SS-412 2004/12/02 -D05720 A19D0 | A19D0
SS-413 2004/12/02 D05721 A19D1 | A19D1
SS-414 2004/11/30 D05722
SS-415 2004/11/30 D05723 :

SS-416 2004/12/02 D05724 A19D2 | A19D2
SS-417 2004/11/30 D05725
SS-418 2004/11/30 D05726
SS-419 2004/11/30 D05727
SS-420 2004/11/30 DO05728
SS-421 2004/11/30 D05729
SS-422 : 2004/11/30 D05730
SS-423 2004/11/30 D05731
SS-424 2004/11/30 D05732
SS-425 2004/11/30 D05733
SS-426 2004/11/30 D05734
'SS-427 2004/11/30 D05735
SS-427 (duplicate) 2004/11/30 D05740
SS-428 2004/11/30 D05736
SS-429 . 2004/11/30 D05737
SS-430 2004/11/30 D05738




Table 2.6-1: Sediment Samples
Location Name Date TOC/TCO | Metals
SD-401 2004/11/17 | D05638 D05638
SD-402 2004/11/17 | D05639 D05639
SD-403 2004/11/12 | D05640 D05640
SD-404 2004/11/12 | D05641 D05641
SD-405 2004/11/17 | D05642 - | D05642
SD-406 2004/11/17 | D05643 D05643
SD-407 2004/11/11 | D05644 D05644
SD-408 2004/11/11 | D05645 D05645
SD-409 2004/11/18 | D05646 D05646
SD-410 2004/11/11 | D05647 D05647
SD-411 2004/12/03 | D05648 D05643
SD-412 2004/11/12 | D05649 D05649
SD-413 2004/11/11 | D05650 D05650
SD-415 2004/11/11 | D05651 D05651
SD-416 2004/11/11 | D05652 D05652
SD-417 -2004/11/11 | D05653 D05653
SD-420 2004/12/03 | D05654 D05654
SD-420 (duplicate) 2004/12/03 | D05659 D05659
SD-421 2004/12/03 | D05655 D05655
SD-422 2004/11/12 | D05656 D05656
SD-422 (duplicate) 2004/11/12 | D05660 D05660
SD-423 2004/11/11 | D05657 D05657
SD-424 2004/11/18 | D05658 D05658
SD-425 2004/12/03 | D05706 D05706
SD-426 2004/12/03 | D0O5707 D05707




Table 2.7-1: Surface Water Samples

Location Name Date Sulfate Metals
SW-403 ’ 2004/11/16 D05667 | D05667
SW-403 (duplicate) 2004/11/16 D05691 | D05691
SW-403 (filtered, duplicate) 2004/11/16 D05692
SW-403 (filtered) 2004/11/16 D05668
SW-405 2004/11/17 D05669 | D05669
SW-405 (filtered) 2004/11/17 D05670
SW-406 2004/11/17 D05671 | D05671
SW-406 (filtered) 2004/11/17 | D05672
SW-407 2004/11/16 D05673 | D05673
SW-407 (filtered) 2004/11/16 D05674
SW-410 2004/11/16 D05675 | D05675
SW-410 (filtered) 2004/11/16 D05676
SW-411 _ 2004/12/03 D05677 | D05677
SW-411 (duplicate) 2004/12/03 D05704 | D05704
SW-411 (duplicate) 2004/12/03 D05705
SW-411 (filtered) 2004/12/03 D05678
SW-414 2004/11/16 D05679 | D05679
SW-414 (filtered) 2004/11/16 D05680
SW-415 2004/11/16 D05681 | D05681
SW-415 (filtered) 2004/11/16 D05682
SW-419 2004/12/02 D05683 | D05683
SW-419 (filtered) 2004/12/02 D05684
SW-422 2004/11/17 D05685 | D05685
SW-422 (filtered) 2004/11/17 D05686
SW-423 2004/11/16 D05687 | D05687
SW-423 (filtered) 2004/11/16 D05688
SW-424 , 2004/11/18 D05689 | D05689
SW-424 (filtered) 2004/11/18 D05690




Table 2.8-1: Residential Well Samples

. Sample
Location Address Samp.le Event Sulfate | Metals VOCs
Name Location
Date
DWCA-10 | 0 Goose ) Tap at 2005/01/12 | DO5764 | MAIGP3 | A1GAL
Falls Road | spring
19 Goose Upstream :
DWCA-11 of pressure | 2005/01/12 | D05760 | MA1GP2 | A1G97
Falls Road
: tank
9 Goose Upstream
DWCA-12 of pressure | 2005/01/12 | D05759 | MA1GP1 | A1G96
Falls Road
tank
13
Harborside
Road Upstream '
DWCA-15 | (serves of pressure | 2005/01/11 | D05766 | MA1GP4 | AIGN3
multiple tank
homes)
‘ 1027 Cape | Upstream
DWCA-16 | Rosier of pressure | 2005/01/11 | D05755 | MA1IGN7 | A1G92
Road tank
1027 Cape | Upstream
DWCA-16 | posier | of pressure | 2005/01/11 | DO5756 | MAIGNS | A1G93
(duplicate) )
Road tank
1043 Cape :
DWCA-17 | Rosier Kitchen tap | 2005/01/11 | DO5757 | MA1GN9 | A1G9%4
Road :
1071 Cape | Upstream :
DWCA-18 | Rosier of pressure | 2005/01/12 | D05758 | MA1GPO | A1G95
Road ‘tank




Table 4.1-1
Surface Soil Analytical Results

(Detects Only)
Source Area WRP-1 WRP-1 WRP-1 WRP-1 WRP-1 WRP-2 WRP-2 WRP-2 WRP-2
Location ID 99-WRP-21 99-WRP-22  SS-407  SS-408 S5-409 SS-417 S$S-418 99-SS-05 99-55-44
| 99E-DIN-10875 99E-DIN-11382 SS-407  SS5-408 S$5-409 S5-417 SS-418 99E-DIN-11361 99E-DIN-11378
Sample Date | Maine RAGs Region IXPRG  10/4/1999 10/4/1999  12/2/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004  10/6/1999 10/6/1999
Depth |_Residential | for Residential 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS | Soil Primary Primary Primary  Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds |
1,2-Dichlorobenzene (ug/kg) | 2700000 110000
1,3-Dichlorobenzene (ug/kg) | 53000
Acetone (ug/kg) | 480000 1400000
Methylene chloride (ug/kg) 13000 9100
3,4-Dithiohexane (ug/kg) |
Diethyl benzene (mixed isomers)  (ug/kg) |
Semivolatile Organic Compounds ‘
|Acetophenane (ug/kg) |
bis(2-Ethylhexyl) phthalate (ug/kg) | 1200000 35000
Butyl benzyl phthalate (ug/kg) | 1200000
Chrysene (ug/kg) | 62000
Di-n-butyl phthalate (ug/kg) | 610000
Dimethyl phthalate (ug/kg) | 61000000
Fluoranthene (ug/kg) | 230000
Pyrene (ug/kg) | 230000
Metals 1
Aluminum (ma/kg) | 7600 [56000]  [45000] [60000]  [13000]  [46000]
Antimony (mg/kg) 3.1 0.11J 2.6J 0.31J 0.84J 0.35J
Arsenic (mg/kg) 10 0.39 [22]J 511 341 [23]J [57)J
Barium (mg/kg) 10000 540 16EB 9.5EB 5.4EB 9.4EB 16EB
Beryllium (mg/kg) 4 15 0.24J 0.14J 0.35J 0.31J 0.27J
Cadmium (mg/kg) 27 37 0.55J 0.37J 0.81J 0.45J [27) [17)
Calcium (mg/kg) 420J 91J 280J 5900J 210J
Chromium (mg/ka) | 210 13J 4.1JEB 3.1JEB 12JEB 11JEB
Cobalt (mg/kg) | 900 0.77J 0.31J 4.8J
Copper (mg/kg) 650 310 [2100]J [2400])  [5200}J [8200]J [1600]J (480]J
Iron (mg/ka) 2300 [47000] [74000] [55000] [17000]
Lead (mg/kg) 375 40 [140}J [820]J [380]J [520]J ] [210]
Magnesium {mg/kg) | 110000J  94000J 120000J  18000J 82000J
Manganese (mg/kg) | 180 [1400]J [970]J [1300]J [480]J [1100]J
Mercury (mg/kg) | 60 23 14 0.54 0.41 0.35J 0.23J 0.41J 0.14J 0.7J 0.2J
Nickel (mg/kg) | 3800 160 5.3JEB 1.7JEB  0.62JEB 12JEB 7.3JEB
Potassium (ma/kg) | 4100J 4000 1900 1000J 21004
Selenium {ma/kg) 950 39 7 5.1J 1584 16J 1.94 7.6J
Silver {mg/kg) 950 39 4.1 2.3 1.2J 5.2J 3.3J 2J 1.6J 3.1 0.9
Sodium (mg/kg) 120J 100J
Thallium (mg/kg) 0.52 [2]J [0.86]J 0.46J [1.2]J
Vanadium (markg) 7.8 [14]J [14]J [11]J [191J
Zinc (ma/kg) 1500 2300 [7200] 250J [5700}J [8400] [4200]




Table 4.1-1
Surface Soil Analytical Results

(Detects Only)
Source Area WRP-2 WRP-2 WRP-2 WRP-3 WRP-3 WRP-3 WRP-3 WRP-3
Location ID | 99-85-45 99-WRP2-10  99-WRP2-48 99-TPL-16 99-TPL-17 99-TPL-18 55-405  SS-406
99E-DIN-11390 99E-DIN-10881 99E-DIN-11844 99E-DIN-11384 99E-DIN-11367 99E-DIN-11364 SS-405  SS-406
Sample Date [ Maine RAGs |Region IXPRG  10/6/1999 10/4/1999 10/4/1999 10/4/1999 10/4/1999 10/4/1999  12/2/2004 11/30/2004
Depth | Residential | for Residential 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS | Soil Primary Primary Primary Primary Primary Primary Primary  Primary
Volatile Organic Compounds | |
1,2-Dichlorobenzene |(ug/kg) | 2700000 @ 110000
1,3-Dichlorobenzene [(ug/kg) | 53000
Acetone (ug/kg) | 480000 1400000
Methylene chloride (ug/kg) 13000 9100
3,4-Dithiohexane (ugr/kg) |
Diethyl benzene (mixed isomers) |(ug/kg) |
Semivolatile Organic Compounds
Acetophenone |(ug/kg)
bis(2-Ethylhexyl) phthalate (ug/kg) | 1200000 35000
Butyl benzyl phthalate (ug/kg) 1200000
Chrysene (ug/kg) | | 62000
Di-n-butyl phthalate (ugrkg) 610000
Dimethyl phthalate (ug/kg) 61000000
Fiuoranthene (ug/kg) 230000
Pyrene (ug/kg) 230000
Metals
Aluminum (ma/kg) 7600 [41000]
Antimony (ma/kg) 341
Arsenic (mg/kg) | 10 0.39
Barium (mg/kg) . 10000 540
Beryllium (mg/kg) 4 15
Cadmium |(mglkg) | 27 3T
Calcium |(ma/kg)
Chromium (mg/kg) | 210
Cobalt |(mg/kg) | | 900
Copper (ma/kg) | 650 | 310 [36001J
Iron (mg/kg) | 2300 [41000]
Lead |(mgrkg) | 375 40
Magnesium |(ma/kg) |
Manganese |(mg/kg) | 180
Mercury |(mg/kg) | 60 2.3
Nickel (mg/kg) 3800 | 160
Potassium (malkg) |
Selenium (ma/kg) 950 | 39
Silver (mg/kg) | 950 39
Sodium (mg/kg) |
Thallium (mg/kg) 0.52
Vanadium (ma/kg) 7.8
Zinc (mg/kg) 1500 2300




Table 4.1-1
Surface Soil Analytical Results
(Detects Only)

Source Area Tailings Tailings Tamngs Tail?igs Tailings Tailings Tailings Tailings Tailings

Location ID S$5-401 88-401 S8-402  SS-403  SS-404 TP_SOIL1 TP_SOIL2 99-TPD-11 99-TPD-12
| S§S-401 SSE-401 S8-402 SS-403  SS-404 94E-DIN-02236 94E-DIN-02235 99E-DIN-10890 99E-DIN-10889

Sample Date | Maine RAGs Region IX PRG 12/2/2004 12/2/2004 12/2/2004 11/30/2004 12/2/2004 9/8/1994 9/8/1994 10/5/1999 10/6/1999

Depth | Residential | for Residential  0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0.25-0.5

CONSTITUENT UNITS | Soil Primary Duplicate 1 Primary  Primary  Primary Primary Primary Primary Primary

Volatile Organic Compounds

1,2-Dichlorobenzene (ug/kg) 2700000 110000 2J

1,3-Dichlorobenzene (ug/kg) 53000 2J

Acetone (ug/kg) 480000 1400000 33

Methylene chloride (ug/kg) 13000 9100

3,4-Dithiohexane (ug/kg) 1004

Diethyl benzene (mixed isomers)  (ug/kg) 1,270J

Semivolatile Organic Compounds

Acetophenone (ug/kg)

bis(2-Ethylhexyl) phthalate (ua’kg) | 1200000 35000 48J

Butyl benzyl phthalate (ug/kg) 1200000 110

Chrysene (ug/kg) | 62000

Di-n-butyl phthalate (ug/kg) | 610000

Dimethyl phthalate (ug/kg) | 61000000

Fluoranthene (ug/kg) 230000

Pyrene (ug/kg) 230000

Metals 1

Aluminum [(ma’kg) 7600 [38000]  [46000]  [25000] [19000] [37000]

Antimony (mg/kg) | 3.1 0.44J 0.5J 0.45J 0.44J 0.47J

Arsenic (mg/kg) 10 0.39 [120]J [120]J [65)J [651 [87]J [54] [55]

Barium (mg/kg) | 10000 540 4.2EB 4.7EB 3.6EB 12EB 4.2EB 24 36

Beryllium (mg/kg) | 4 15 0.17J 0.19J 0.35J 0.28J 0.19J

Cadmium (mg/kg)| 27 3.7 0.3J 0.27J [25]J 220 JRCNMN 200 (32 (15 [25] |

Calcium (mg/kg) 330J 550J 62000J 88000J 330J

Chromium (mg/kg) 210 5.4J (et 20J 18JEB 13J 25 16

Cobalt (mg/kg) 900 0.31J 0.35J 4.7J 4.3J 0.51J

Copper (mg/kg) | 650 310 (510]J (5101 [1200]J  [2500]J 410} [670] [1900] [470]J [1400]J

Iron (mg/kg) | 2300 [51000]  [52000]  [34000]  [30000]  [54000]

Lead (mg/kg) | 375 40 [480]J [470)J [620]J [990)J [350]J [560] [510] [780] [990]

Magnesium (mg/kg) | 76000 92000 50000 39000J 74000J

Manganese (mg/kg) | 180 [1100]J [1200]J [1600]J [1800]J [1000]J

Mercury (mg/kg) | 60 2.3 0.5 0.46 0.42 0.58J :

Nickel (mg/kg) 3800 160 2JEB 2.4JEB 17JEB 15JEB 3.7JEB 20 12

Potassium (ma/kg) 1800 2000 1500 1800 2200

Selenium (mg/kg) 950 39 12J 13J 5.5J 5.84 9.1J 6 9 4.9 9.9

Silver (mg/kg) 950 39 3.3J 2.9J 2.4J 3.8 2.4J 25T 34 4 44

Sodium (mg/kg) 18JEB 18J

Thallium (mg/kg) 0.52 [2.8]J [1.5J [1.4]J

Vanadium (mg/kg) 7.8 [15]J [16]J [13]J

Zinc (mga/kg) 1500 2300 160J [5900}J  [6600]J [15000] [17000] [5800]




Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area | Tailings Tailings Tailings BKRD BKRD BKRD BKRD BKRD BKRD
Location ID | 99-TPD-13 99-TPD-14 99-TPD-15 §8-419 $8-420 S8-421 SS-422 S58-423 SS-424

| 99E-DIN-10887 99E-DIN-10868 99E-DIN-10869 SS-419 §8-420 S5-421 S§8-422 5S8-423 SS8-424
Sample Date Maine RAGs |Region IXPRG  10/6/1999 10/6/1999 10/6/1999  11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004
Depth Residential | for Residential 0.25-0.5 0.25-0.5 0.25-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS | Soil Primary Primary Primary Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds
1,2-Dichlorobenzene (ug/kg) 2700000 110000
1,3-Dichlorobenzene (ug/kg) 53000
Acetone (ug/kg) 480000 1400000
Methylene chloride (ug/kg) 13000 9100
3,4-Dithiohexane (ug/kg)
Diethyl benzene (mixed isomers)  (ug/kg)
Semivolatile Organic Compounds
Acetophenone (ug/kg)
bis(2-Ethylhexyl) phthalate (ug/kg) | 1200000 35000
Butyl benzyl phthalate (ug/kg) 1200000
Chrysene (ugrkg) 62000
Di-n-butyl phthalate (ug/kg) 610000
Dimethyl phthalate (ug/kg) 61000000
Fluoranthene (ugrkg) 230000
Pyrene (ugrkg) 230000
Metals
Aluminum (mg/kg) 7600 [19000] [20000] [14000] [15000] 800 720
Antimony (mg/kg) | 3.1 0.19J 0.18J 0.29J 0.21J 0.073J 0.045J
Arsenic {ma/kg) 10 ' 0.39 (10 (13 [11}J [113J [0.49]J [0.59]J
Barium |(mg/kg) 10000 | 540 37EB 34EB 49JEB 26JEB 13JEB 6.4JEB
Beryllium (mg/kg) B | 15 0.37J 0.41J 0.3 0.33 0.034 0.022J
Cadmium (mg/kg) 27 3.7 [19] [16] 0.11J 0.12J 0.18J 0.12J 0.056J 0.033J
Calcium (mg/kg) 450J 310J 260J 230J 210J 97J
Chromium (mg/kg) 210 22JEB 19JEB 20JEB 23JEB 1.2JEB  0.83JEB
Cobalt |(ma/kg) 900 5J 5.5J 3.7J 3.9 0.1J 0.074J
Copper (mg/kg) 650 310 [1800]J [1400]J 180J 10J 15J 14J 0.63J 114
Iron |{mg/kg 2300 800 800
Lead |(mg/kg) 375 40 29J 17J 4J 6.2J
Magnesium |(mg/kg) 2900J 3000J 2200J 2900J 54J 60J
Manganese |(mg/kg) 180 [400]J [410]J 170 16 6.6J
Mercury (ma/kg) 60 23 0.5J 0.5J 0.4J 0.078J 0.084J 0.12J 0.052J 0.02J 0.027J
Nickel (mg/kg) 3800 160 18JEB 17JEB 16JEB 16JEB 0.66JEB 0.47JEB
Potassium {mg/kg) 700J 510J 570J 620J 120J 120J
Selenium |{mg/kg) 950 [ 39 5.2 4.9 9.8 1.1J 0.86J 0.97J 0.76J
Silver |(ma/kg) 950 39 4.3 3.7 2 0.22J 0.23J 0.27J 0.32J 0.038J 0.11J
Sodium |(ma/kg) 62J 44 22J 16J
Thallium |(mg/kg) 0.52 0.12J 0.11J 0.12J 0.11J 0.018J 0.02J
Vanadium [(mg/kg) 7.8 [30]J [28]J [32]J [36)J 3J 2.5J
Zinc (mg/kg) [ 1500 2300 50 76J 95J 72J 64J 3.8 3.6




Table 4.1-1
Surface Soil Analytical Results

(Detects Only)
Source Area | BKRD BKRD BKRD BKRD BKRD BKRD BKRD BKRD BKRD
Location ID §8-425 $58-426 S8-427 SS8-427 S8-428 S$8-428 SS-430 99-BKSS-01  99-BKSS-02
| S$8-425 S5-426 SS8-427 SSE-427 SS-428 S8-429 SS-430 99E-DIN-11393 99E-DIN-11395
Sample Date | Maine RAGs Region IX PRG 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004  10/6/1999 10/6/1999
Depth | Residential for Residential  0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT [UNITS Soil Primary Primary Primary Duplicate 1  Primary Primary Primary Primary Primary
Volatile Organic Compounds |
1,2-Dichlorobenzene |(ug/kg) | 2700000 110000
1,3-Dichlorobenzene (ug/kg) | 53000
Acetone (ug/kg) 480000 1400000
Methylene chloride (ug/kg) | 13000 9100
3,4-Dithiohexane (ug/ka)
Diethyl benzene (mixed isomers) |(ug/kg) |
Semivolatile Organic Compounds |
Acetophenone (ug/kg) |
bis(2-Ethylhexyl) phthalate (ua/kg) | 1200000 35000
Butyl benzyl phthalate (ug/kg) | 1200000
Chrysene (ug/kg) | | 62000
Di-n-butyl phthalate (ug/kg) | 610000
Dimethyl phthalate (ug/kg) | 61000000
Fluoranthene (ugfkg) | 230000
Pyrene (ug/kg) | | 230000
Metals |
Aluminum (mg/kg) | 7600 4500 1900 [26000] [26000] [24000] [24000] [14000]
Antimony (ma/kg) | 341 0.12J 0.052J 0.088J 0.087J 0.39J 0.13J 0.17J
Arsenic (ma/kg) | 10 0.39 [3.6]J [1.31J [7.9]J [6.9]J [14]J [111J [121J
Barium |(mg/kg) 10000 540 13JEB 4.5JEB 22JEB 20JEB 20JEB 17JEB 12JEB
Beryllium | (mg/kg) 4 15 0.089 0.041 0.4 0.36 0.4 0.3 0.16
Cadmium (mg/kg) 27 3.7 0.051J 0.025J 0.097J 0.093J 0.087J 0.082J 0.063J
Calcium (ma/kg) 140J 130J 170J 610J 240J 140J 110J
Chromium (mg/kg) 210 5.5JEB 1.6JEB 23JEB 23JEB 21JEB 22JEB 16JEB
Cobalt (mg/kg) 900 0.76J 0.23J 3.4J 4.9J 2.8J 2.3J 1.8J
Copper (ma/kg) | 650 310 2.7J 1.2J 6.3J 6.7J 8.8 5.7J 4.7J 56J 51J
Iron (mg/kg) | 2300 [34000] [28000]
Lead |(ma/kg) | 375 40 18J 9J 10J 12J 14J 13J 38J
Magnesium |(mg/kg) | 580J 200J 2800J 5200J 3200J 3100J 1900J
Manganese (mg/kg) | | 180 38 14 [200] [320] [250] 170 120
Mercury (mg/kg) | 60 | 23 0.046J 0.021J 0.075J 0.078J 0.11J 0.09J 0.067J 0.1J
Nickel (mg/kg) 3800 160 2.8JEB 0.74JEB 19JEB 16JEB 10JEB 8.9JEB 9.7JEB
Potassium (mg/kg) 220J 160J 490J 410J 390J 350J 220J
Selenium (mg/kg) 950 39 0.93J 0.83J 4
Silver (mg/kg) 950 39 0.16J 0.072J 0.18J 0.13J 0.18J 0.17J 0.13J 1.1 1.1
Sodium (mg/kg) 25J 27J 34J
Thallium (mg/kg) 0.52 0.059J 0.035J 0.075J 0.066J 0.086J 0.076J 0.061J
Vanadium (mg/kg) | 7.8 [34]J
Zinc (mg/kg) | 1500 2300 17J 5.4J 18J 87J 74 58J 39J 290 270




Surface Soil Analytical Results

Table 4.1-1

(Detects Only)
Source Area BKRD BKRD
Location ID 99-BKSS-03 99-SS-04
99E-DIN-11375 99E-DIN-11360
Sample Date | Maine RAGs |Region IXPRG  10/6/1999 10/6/1999
Depth __Residential | for Residential 0-0.5 0-0.5
CONSTITUENT UNITS Soil Primary Primary
Volatile Organic Compounds |
1,2-Dichlorobenzene (ug/kg) | 2700000 | 110000
1,3-Dichlorobenzene (ug/kg) | | 53000
Acetone (ug/kg) | 480000 1400000
Methylene chloride [(ug/kg) | 13000 9100
3,4-Dithiohexane '{ug/kg) | |
Diethyl benzene (mixed isomers) [(ug/kg) | |
Semivolatile Organic Compounds | |
Acetophenone (ug/kg) | |
bis(2-Ethylhexyl) phthalate (ug/kg) | 1200000 35000
Butyl benzyl phthalate (ug/kg) | 1200000
Chrysene (ug/kg) | 62000
Di-n-butyl phthalate (ug/kg) | | 610000
Dimethyl phthalate (ug/kg) | | 61000000
Fluoranthene (ug/kg) | | 230000
Pyrene (ug/kg) | | 230000
Metals |
Aluminum (ma/kg) | 7600
Antimony (mg/kg) | 3.1
Arsenic {mg/kg) | 10 0.39
Barium (mg/kg) | 10000 540
Beryllium (mg/kg) 4 15
Cadmium (mg/kg) 27 3.7
Calcium (mg/kg)
Chromium (ma/kg) 210
Caobalt (mg/kg) 900
Copper |{mg/kg) 650 310 49J [1400]J
Iron |(mg/kg) 2300
Lead |(ma/kg) 375 40 [110] [210]
Magnesium [(mg/kg)
Manganese [(mg/kg) 180
Mercury {mg/kg) 60 2.3 0.5J
Nickel (mg/kg) 3800 160
Potassium (ma/kg)
Selenium (mg/kg) 950 39 4
Silver (mga/kg) 950 39 29
Sodium {mg/kg)
Thallium (ma/kg) | | 0.52
Vanadium (mg/kg) | ’ 7.8
Zinc (ma/kg) | 1500 2300 260 310




Table 4.1-2: Summary of Chemicals Detected

Operations Area
Times Times Maximum
Sought Detected | Concentration

CONSTITUENT UNITS

VOCs

1,1,1-trichloroethane (ug/kg) 5 0 ND
1,1,2,2-Tetrachloroethane {ug/kg) 5 0 ND
1,1,2-Trichloro-1,2,2-trifluoroethane (ug/kg) 5 0 ND
1,1,2-Trichloroethane (ug/kg) 5 0 ND
1,1-Dichloroethane (ug/kg) 5 0 ND
1,1-Dichloroethene (ug/kg) 5 0 ND
1,2,4-Trichlorobenzene (ug/kg) 5 0 ND
1,2-Dibromo-3-chloropropane (ug/kg) 5 0 ND
1,2-Dichlorobenzene (ug/kg) 5 0 ND
1,2-Dichloroethane (ug/kg) 5 0 ND
1,2-Dichloropropane (ug/kg) 5 0 ND
1,3-Dichlorobenzene (ug/kg) 5 0 ND
1,4-Dichlorobenzene (ug/kg) 5 0 ND
2-Butanone (MEK) (ug/kg) 5 0 ND
2-Hexanone (ug/kg) 5 0 ND
4-Methyl-2-pentanone (ug/kg) 5 0 ND
Acetone {ug/kg) 5 0 ND
Benzene (ug/kg) 5 0 ND
Bromodichloromethane (ug/kg) 5 0 ND
Bromoform (ug/kg) 5 0 ND
Bromomethane (ug/kg) 5 0 ND
Carbon disuifide (ug/kg) 5 0 ND
Carbon tetrachioride (ug/kg) 5 0 ND
Chlorobenzene (ug/kg) 5 0 ND
Chlorodibromomethane (ug/kg) 5 0 ND
Chloroethane (ug/kg) 5 0 ND
Chioroform (ug/kg) 5 0 ND
Chloromethane (ug/kg) 5 0 ND
cis-1,2-Dichloroethene (ug/kg) 5 0 ND
cis-1,3-Dichloropropene (ug/kg) 5 0 ND
Cyclohexane (ug/kg) 5 0 ND
Dichlorodifluoromethane (ug/kg) 5 0 ND
Ethylbenzene (ug/kg) 5 0 ND
Ethylenedibromide (ug/kg) 5 0 ND
Fluorotrichloromethane (ug/kg) 5 0 ND
Isopropylbenzene (ug/kg) 5 0 ND
Methy| acetate (acetic acid, methyl este (ug/kg) 5 0 ND
Methyl cyclohexane {(ug/kg) 5 0 ND
Methyl tert-butyl ether (ug/kg) 5 0 ND
Methylene chloride (ugrkg) 5 0 ND
Styrene (ug/kg) 5 0 ND
Tetrachloroethene (ug/kg) 5 0 ND
Toluene (ug/kg) 5 0 ND
trans-1,2-Dichloroethene {ug/kg) 5 0 ND
Trans-1,3-Dichloropropene (ug/kg) 5 0 ND
Trichloroethene (ug/kg) 5 0 ND
Vinyl chloride (ug/kg) 5 0 ND
Xylenes (total) (ug/kg) 5 0 ND




Table 4.1-2: Summary of Chemicals Detected

Operations Area

Times Times Maximum

Sought Detected | Concentration
CONSTITUENT UNITS
SVOCs
1,1"-Biphenyli (ug/kg) 5 0 ND
2,2'-Oxybis(1-Chloropropane) (ug/kg) 5 0 ND
2,4 5-Trichlorophenol (ug/kg) 5 0 ND
2,4 6-Trichlorophenol (ug/kg) 5 0 ND
2,4-Dichiorophenol (ug/kg) 5 0 ND
2,4-Dimethylphenol (ug/ka) 5 0 ND
2,4-Dinitrophenol (ug/kg) 5 0 ND
2,4-Dinitrotoluene (ug/kg) 5 0 ND
2,6-Dinitrotoiuene (ug/kg) 5 0 ND
2-Chloronaphthalene (ug/kg) 5 0 ND
2-Chiorophenol (ug/kg) 5 0 ND
2-Methylnaphthalene (ug/kg) 5 0 ND
2-Methylphenol (ug/kg) 5 0 ND
2-Nitroaniline (ug/kg) 5 0 ND
2-Nitrophenol (ug/kg) 5 0 ND
3,3'-Dichlorobenzidine (ug/kg) 5 0 ND
3-Nitroaniline (ug/kg) 5 0 ND
4,6-Dinitro-2-methylphenol (ug/kg) 5 0 ND
4-Bromophenyi phenyl ether (ug/kg) 5 0 ND
4-Chloro-3-methylphenol (ug/kg) 5 0 ND
4-Chloroaniline (ug/kg) 5 0 ND
4-Chlorophenyl phenyl ether (ug/ka) 5 0 ND
4-Methylphenol (ug/kg) 5 0 ND
4-Nitroaniline (ug/kg) 5 0 ND
4-Nitrophenol (ug/kg) 5 0 ND
Acenaphthene (ug/kg) 5 0 ND
Acenaphthylene (ug/kg) 5 0 ND |
Acetophenone (ug/kg) 5 2 78
Anthracene (ug/kg) 5 0 ND
Atrazine (ug/kg) 5 0 ND
Benzaldehyde (ug/kg) 5 0 ND
Benzo(a)anthracene (ug/kg) 5 0 ND
Benzo(a)pyrene (ug/kg) 5 0 ND
Benzo(b)fiuoranthene (ug/kg) 5 0 ND
Benzo(g,h,i)perylene (ug/kg) 5 0 ND
Benzo(k)fluoranthene (ug/kg) 5 0 ND 1
Bis(2-chloroethoxy) methane (ug/kg) 5 0 ND
bis(2-Chloroethyl) ether (ug/kg) 5 0 ND
bis(2-Ethylhexyl) phthalate (ug/kg) 5 5 480
Butyl benzy! phthalate (ug/kg) 5 2 240 .
Caprolactam (ug/kg) 5 0 ND
Carbazole (ug/kg) 5 0 ND
Chrysene (ug/kg) 5 2 58
Di-n-butyl phthalate (ug/kg) 5 4 110
Di-n-octyl phthalate (ug/kg) 5 0 ND
Dibenz(a;h) anthracene (ug/kg) 5 0 ND
Dibenzofuran (ug/kg) 5 0 ND
Diethyl phthalate (ug/kg) 5 0 ND




Table 4.1-2: Summary of Chemicals Detected

Operations Area

Times Times Maximum
| Sought Detected | Concentration
CONSTITUENT UNITS
Dimethyl phthalate (ug/kg) 5 2 450
Fluoranthene (ug/kg) 5 2 100
Fluorene (ug/kg) 5 0 ND
Hexachlorobenzene (ug/kg) 5 0 ND
Hexachlorobutadiene (ug/kg) 5 0 ND
Hexachlorocyclopentadiene {ug/ka) 5 0 ND
Hexachloroethane (ugrkg) 5 0 ND
Indeno(1,2,3-cd)pyrene {ug/kg) 5 0 ND
Isophorone . (ug/kg) 5 0 ND
N-Nitrosodi-n-propylamine (ug/kg) 5 0 ND
N-Nitrosodiphenylamine (ug/kg) 5 0 ND
Naphthalene (ug/kg) 5 0 ND
Nitrobenzene (ug/kg) 5 0 ND
Pentachlorophenol (ug/kg) 5 0 ND
Phenanthrene {ug/kg) 5 0 ND
Phenol (ug/kg) 5 0 ND
Pyrene (uglkg) 5 2 65
Metals
Aluminum (ma/kg) 5 5 29000
Antimony {mg/kg) 5 5 0.96
Arsenic (mg/kg) 5 5 220
Barium {mg/kg) 5 5 30
Beryllium {mg/kg) 5 5 0.53
Cadmium (mg/kg) 10 10 170
Calcium (mg/kg) 5 5 11000
Chromium (ma/kg) 5. 5 33
Cobalt {mg/kg) 5 5 14
Copper (mg/kg) 10 10 24000
Iron (mg/kg) 5 5 84000
Lead (mg/kg) 10 10 8500
Magnesium (mg/kg) 5 - 5 49000
Manganese {mg/kg) 5 5 1800
Mercury (mg/kg) 10 10 7.2
Nickel (mg/kg) 5 5 30
Potassium (mg/kg) 5 5 2300
Selenium {mg/kg) 10 8 39
Silver (mg/kg) 10 10 45
Sodium (mg/kg) 5 5 93
Thallium (mg/kg) 5 5 6.7
Vanadium (mg/kg) 5 5 24
Zinc mg/kg) 10 10 63000




Table 4.1-3: Summary of Chemicals Detected

Ore Pad

Times | Times Maximum

Sought | Detected | Concentration
CONSTITUENT |UNITS
Aluminum (mg/kg) 2 2 46000
Antimony (mg/kg) 1 1 4.1
Arsenic (mg/kg) 2 2 50
Barium (mg/kg) 2 2 8.2
Beryllium (mg/kg) 2 2 0.3
Cadmium (mg/kg) 4 3 24
Calcium (mg/kg) 2 2 1500
Chromium (mg/kg) 2 2 11
Cobalt (mgl/kg) 2 1 1.7
Copper (mg/kg) 4 4 14000
Iron (ma/kg) 2 2 83000
Lead (mg/kg) 4 4 © 2100
Magnesium (mga/kg) 2 2 97000
Manganese (mg/kg) 2 2 960
Mercury (ma/kg) 4 4 4.4
Nickel (mg/kg) 2 2 6.8
Potassium (mg/kg) 2 2 2700
Selenium (mg/kg) 4 4 46
Silver (mg/kg) | 4 4 19
Sodium (mg/kg) 2 2 62
Thallium (mga/kg) 2 2 1.3
Vanadium (mg/kg) 2 2 16
Zinc (mg/kg) 4 4 8800




Table 4.1-4: Summary of Chemicals Detected

WRP-1 Soils

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS
VOCs »
1,1,1-trichloroethane (ug/kg) 1 0 ND
1,1,2,2-Tetrachloroethane (ug/kg) 1 0 ND
1,1,2-Trichloro-1,2,2-trifluoroethane (ug/kg) 1 0 ND
1,1,2-Trichloroethane (ug/kg) 1 0 ND
1,1-Dichloroethane (ug/kg) 1 0 ND
1,1-Dichloroethene (ug/kg) 1 0 ND
1,2,4-Trichlorobenzene (ug/kg) 1 0 ND
1,2-Dibromo-3-chloropropane (ug/kg) 1 0 ND
1,2-Dichlorobenzene (ug/kg) 1 0 ND
1,2-Dichloroethane (ug/ka) 1 0 ND
1,2-Dichloropropane (ug/kg) 1 0 ND
1,3-Dichlorobenzene (ug/kg) 1 0 ND
1,4-Dichiorobenzene (ug/kg) 1 0 ND
2-Butanone (MEK) (ug/kg) 1 0 ND
2-Hexanone (ug/kg) 1 0 ND
4-Methyl-2-pentanone (ug/kg) 1 0 ND
Acetone (ug/kg) 2 1 17
Benzene (ug/kg) 1 0 ND
Bromodichloromethane (ug/kg) 1 0 ND
Bromoform (ug/kg) 1 0 ND
Bromomethane (ug/kg) 1 0 ND
Carbon disulfide (ug/kg) 1 0 ND
Carbon tetrachloride (ug/kg) 1 0 ND
Chlorobenzene (ug/kg) 1 0 ND
Chlorodibromomethane (ug/kg) 1 0 ND
Chloroethane (ug/kg) 1 0 ND
Chloroform (ug/k 1 0 ND
Chloromethane (ug/kg) 1 0 ND
cis-1,2-Dichloroethene (ug/kg) 1 0 ND .
cis-1,3-Dichloropropene (ug/kg) 1 0 ND
Cyclohexane (ug/kg) 1 0 ND
Dichlorodifluoromethane (ug/kg) | 1 0 ND
Ethylbenzene (ug/kg) 1 0 ND
Ethylenedibromide (ug/kg) 1 0 ND
Fluorotrichloromethane (ug/kg) 1 0 ND
Isopropylbenzene (ug/kg) 1 0 ND
Methyl acetate (acetic acid, methyl este (ug/kg) 1 0 ND
Methyl cyclohexane (ug/kg) 1 0 ND
Methy! tert-butyl ether (ug/kg) 1 0 ND
Methylene chloride (ug/kg) 2 1 56
Styrene (ug/kg) 1 0 ND
Tetrachloroethene (ug/kg) 1 0 ND
Toluene (ug/kg) 1 0 ND
trans-1,2-Dichloroethene {ug/kg) 1 0 ND
Trans-1,3-Dichloropropene (ug/kg) 1 0 ND
Trichloroethene (ug/kg) 1 0 ND
Vinyl chloride (ug/kg) 1 0 ND
Xylenes (total) (ug/kg) 1 0 ND




Table 4.1-4: Summary of Chemicals Detected

WRP-1 Soils
Times Times Maximum
Sought | Detected | Concentration
CONSTITUENT JUNITS
SVOCs
1,1-Thibisethane (ug/kg) 1 0 ND
3,4-Dithiohexane (ug/kg) 1 0 ND
Diethyl benzene {mixed isomers) (ug/kg) 1 0 ND
Trimethyloxepane (ug/kg) 1 0 ND
1,1'-Biphenyl (ug/kg) 1 0 ND
2,2'-Oxybis(1-Chloropropane) (ug/kg) 1 0 ND
2,4,5-Trichlorophenol (ug/kg) 1 0 ND
2,4,6-Trichlorophenol (ug/kg) 1 0 ND
2,4-Dichlorophenol (ug/kg) 1 0 ND
2,4-Dimethylphenol (ug/kg) 1 0 ND
2,4-Dinitrophenol (ug/kg) 1 0 ND
2,4-Dinitrotoluene (ug/kg) 1 0 ND
2,6-Dinitrotoluene (ug/kg) 1 0 ND
2-Chloronaphthalene (ug/kg) 1 0 ND
2-Chlorophenol (ug/kg) 1 0 ND
2-Methyinaphthalene (ug/kg) | 1 0 ND
2-Methylphenol (ug/kg) 1 0 ND
2-Nitroaniline (ug/kg) 1 0 ND
2-Nitrophenol (ug/kg) 1 0 ND
3,3'-Dichlorobenzidine (ug/kg) 1 0 ND
3-Nitroaniline (ug/k 1 0 ND
4,6-Dinitro-2-methylphenol (ug/kg) 1 0 ND
* |4-Bromophenyl phenyl ether (ug/kg) 1 0 ND
4-Chloro-3-methylphenol (ug/kg) 1 0 ND
4-Chloroaniline (ugfkg) 1 0 ND
4-Chloropheny! phenyl ether (ug/kg) 1 0 ND
4-Methyiphenol , (ug/kg) 1 0 ND
4-Nitroaniline (ug/kg) 1 0 ND
4-Nitrophenol (ug/kg) 1 0 ND
Acenaphthene (ug/kg) 1 0 ND
Acenaphthylene (ug/kg) 1 0 ND
Acetophenone (ug/kg) 1 0 ND
Anthracene (ug/kg) 1 0 ND
Atrazine (ug/kg) 1 0 ND
Benzaldehyde (ug/kg) 1 0 ND
Benzo(a)anthracene (ug/kg) 1 0 ND
Benzo(a)pyrene (ugrkg) 1 0 ND
Benzo(b)fluoranthene (ug/kg) 1 0 ND
Benzo(g,h,i)perylene (ug/kg) 1 0 ND
Benzo(k)fluoranthene - (ug/kg) 1 0 ND
Bis(2-chloroethoxy) methane (ug/kg) 1 0 ND
bis(2-Chloroethyl) ether (ug/kg) 1 0 ND
bis(2-Ethylhexyl) phthalate (ug/kg) 2 0 ND
Butyl benzyl phthalate (ug/kg) 2 1 130
Caprolactam (ug/kg) 1 0 ND
Carbazole (ug/kg) 1 0 ND
Chrysene (ug/kg) 1 0 ND
Di-n-butyl phthalate (ug/kg) 1 0 ND




Table 4.1-4: Summary of Chemicals Detected

WRP-1 Soils

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS ‘
Di-n-octyl phthalate , (ug/kg) 1 0 ND
Dibenz(a,h) anthracene (ug/kg) 1 0 ND
Dibenzofuran (ug/kg) 1 0 ND
Diethyl phthalate (ug/kg) 1 0 ND
Dimethy! phthalate (ug/kg) 1 0 ND
Fluoranthene (ug/kg) 1 0 ND
Fluorene : (ug/kg) 1 0 ND
Hexachlorobenzene (ug/kg) 1 0 ND
Hexachlorobutadiene (ug/kg) 1 0 ND
Hexachlorocyclopentadiene (ug/kg) 1 0 ND
Hexachloroethane ‘ (ug/kg) 1 E ND
Indeno(1,2,3-cd)pyrene (ug/kg) 1 0 ND
Isophorone (ug/kg) 1 0 ND
N-Nitrosodi-n-propylamine (ug/kg) 1 0 ND
N-Nitrosodiphenylamine (ug/kg) 1 0 ND
Naphthalene (ug/kg) 1 0 ND
Nitrobenzene (ug/kg) 1 0 ND
Pentachlorophenol , (ug/k 1 0 ND
Phenanthrene (ug/kg) 2 0 ND
Phenol (ug/kg) 1 0 ND
Pyrene (ug/kg) 2 0 ND
Metals
Aluminum (ma/kg) 3 3 60000
Antimony (mg/kg) 3 3 26
Arsenic (mg/kg) 4 4 100
Barium - (mg/kg) 4 4 16
Beryllium (mg/kg) 3 3 0.35
Cadmium {mg/kg) 8 8 150
Calcium (mg/kg) 3 3 420
Chromium mg/k 4 4 26
Cobalt (mg/kg) 3 2 0.77
Copper (mg/kg) 8 8 110000
Iron (mg/kg) 3 3 74000
Lead {mg/kg) 8 8 - 9100
Magnesium (mg/kg) 3 3 120000
Manganese (mg/kg) 3 3 1400
Mercury (mg/kg) 7 7 1
Nickel : mg/k 4 4 30
Potassium (mg/kg) 3 3 4100
Selenium {mg/kg) 8 6 77
Silver (mg/kg) 8 7 70
Sodium (mg/kg) 3 1 120
Thallium (mg/k 3 3 2
Vanadium (mg/kg) 3 3 17
Zinc (mg/k 8 8 18000




Table 4.1-5: Summary of Chemicals Detected

WRP-2.

Times Times Maximum

Sought | Detected [ Concentration
CONSTITUENT |UNITS
Aluminum (mg/kg) 1 1 46000
Antimony (mg/kg) 1 1 0.35
Arsenic (mg/kg) 1 1 57
Barium (mg/kg) 1 1 16
Beryllium (mg/kg) 1 1 0.27
Cadmium (mg/kg) 3 2 32
Caicium (mg/kg) 1 1 210
Chromium {mg/kg) 1 1 11
Cobalt (mg/kg) 1 1 1.9
Copper (mg/kg) 3 3 2000
Iron (mg/kg) 1 1 57000
Lead (mg/kg) 3 3 790
Magnesium (mg/kg) 1 1 82000
Manganese (mg/kg) 1 1 1100
Mercury (mg/kg) 2 2 0.9
Nickel (mg/kg) 1 1 7.3
Potassium {mg/kg) 1 1 2100
Selenium (mg/kg) 3 2 9.5
Silver {mg/kg) 3 3 27
Sodium (mg/kg) 1 1 100
Thallium (mg/kg) 1 1 12
Vanadium (mg/kg) 1 1 19
Zinc {mg/k 3 3 7700




Table 4.1-6: Summary of Chemicals Detected

WRP-3
- Times Times Maximum
Sought | Detected | Concentration

CONSTITUENT UNITS

VOCs

1,1, 1-trichloroethane (ug/kg) 1 0 ND
1,1,2,2-Tetrachloroethane (ug/kg) 1 0 ND
1,1,2-Trichloro-1,2, 2-trifluoroethane (ug/kg) 1 -0 ND
1,1,2-Trichloroethane (ug/kg) 1 0 ND
1,1-Dichloroethane (ug/kg) 1 0 ND
1,1-Dichloroethene (ug/kg) 1 0 ND
1,2,4-Trichlorobenzene (ug/kg) 1 0 ND
1,2-Dibromo-3-chloropropane (ug/kg) 1 0 ND
1,2-Dichlorobenzene : (ug/kg) 1 -0 ND
1,2-Dichioroethane (ug/kg) 1 0 ND
1,2-Dichloropropane (ug/kg) 1 0 ND
1,3-Dichlorobenzene (ug/kg) 1 0 ND
1,4-Dichlorobenzene (ugrkg) 1 0 ND
2-Butanone (MEK) (ug/kg) 1 0 ND
2-Hexanone (ug/kg) 1 0 ND
4-Methyl-2-pentanone (ug/kg) 1 0 ND
Acetone (ug/kg) 1 0 ND
Benzene {ug/kg) 1 0 ND
Bromodichloromethane (ug/kg) 1 0 ND
Bromoform ug/k 1 0 ND
Bromomethane {ug/kg) 1 0 ND
Carbon disulfide (ug/kg) 1 0 ND
Carbon tetrachloride ug/k 1 0 ND
Chlorobenzene (ug’kg) 1 0 ND
Chlorodibromomethane (ug/kg) 1 0 ND
Chloroethane (ug/kg) 1 0 ND
Chloroform (ug/kg) 1 0 ND
Chioromethane (ug/kg) 1 0 ND
cis-1,2-Dichloroethene (ug/kg) 1 0 ND
cis-1,3-Dichloropropene (ugikg) | 1 0 ND
Cyclohexane (ug/kg) 1 0 ND
Dichlorodifluoromethane {ug/kg) 1 0 ND
Ethylbenzene (ug/kg) 1 0 ND
Ethylenedibromide (ug/kg) 1 0 ND
Fluorotrichloromethane (ug/kg) 1 0 ND
Isopropylbenzene (ug/kg) 1 0 ND
Methyl acetate (acetic acid, methyl este |(ug/kg) 1 0 ND
Methyl cyclohexane (ug/kg) 1 0 ND
Methyl tert-butyl ether (ug/kg) 1 0 ND
Methylene chloride (ug/kg) 1 0 ND
Styrene (ug/kg) 1 0 ND
Tetrachloroethene (ug/kg) 1 0 ND
Toluene (ug/kg) 1 0 ND
trans-1,2-Dichloroethene (ug/kg) 1 0 ND
Trans-1,3-Dichloropropene (ug/kg) 1 0 ND
Trichloroethene {ug/kg) 1 0 ND
Vinyl chloride (ug/kg) 1 0 ND
Xylenes (fotal) (ugrkg) 1 0 ND




Table 4.1-6: Summary of Chemicals Detected

WRP-3

SVOCs

1,1'-Biphenyl (ug/kg) 1 0 ND
2,2"-Oxybis(1-Chloropropane) (ugrkg) 1 0 ND
2,4,5-Trichlorophenol ug/kg) 1 .0 ND
2,4 6-Trichlorophenol (ug/kg) 1 0 ND
2,4-Dichlorophenol (ug/kg) 1 0 . ND
2,4-Dimethylphenol ug/kg) 1 0 ND
2,4-Dinitrophenol ug/kg) 1 0 ND
2,4-Dinitrotoluene (ug/kg) 1 0 ND
2,6-Dinitrotoluene ug/kg) 1 0 ND
2-Chloronaphthalene ug/kg) 1 0 ND
2-Chlorophenol (ug/kg) 1 0 ND
2-Methylnaphthalene (ugrkg) 1 0 ND
2-Methylphenol (ug/kg) 1 0 ND
2-Nitroaniline (ug/kg) 1 0 ND
2-Nitrophenol (ug/kg) 1 0 ND
3,3"-Dichlorobenzidine ug/kg) 1 0 ND
3-Nitroaniline (ugrkg) 1 0 ND
4,6-Dinitro-2-methylphenol ug/kg) 1 0 ND
4-Bromopheny! phenyl ether (ug/kg) 1 0 ND
4-Chloro-3-methylphenol (ug/kg) 1 0 ND
4-Chloroaniline ug/kg) 1 0 ND
4-Chiorophenyl phenyl ether . (ug/kg) 1 0. ND
4-Methyiphenol (ug/kg) 1 0 ND
4-Nitroaniline ug/kg) 1 0 ND
4-Nitrophenol (ug/kg) 1 0 ND
Acenaphthene (ug/kg) 1 0 ND
Acenaphthylene (ug/kg) 1 0 ND
Acetophenone (ug/k 1 0 ND
Anthracene (ug/kg) 1 0 ND
Atrazine (ug/kg) 1 0 ND
Benzaldehyde |(ug/kg) 1 0 ND
Benzo(a)anthracene (ug/kg) 1 0 ND
Benzo(a)pyrene (ug/kg) 1 0 ND
Benzo(b)fluoranthene {ug/kg) 1 0 ND
Benzo(g,h,i)perylene ug/kg) 1 0 ND
Benzo(k)fluoranthene ug/kg) 1 0 ND
Bis(2-chloroethoxy) methane ug/kg) 1 0 ND
bis(2-Chloroethyl) ether ug/kg) 1 0 ND
bis(2-Ethylhexyl) phthalate (ug/kg) 1 0 ND
Butyl benzyl phthalate (ug/kg) 1 0 ND
Caprolactam (ugr/kg) -1 0 ND
Carbazole (ugrkg) 1 0 ND
Chrysene (ug/kg) 1 0 ND
Di-n-butyl phthalate (ug/kg) 1 0 ND
Di-n-octyl phthalate ug/kg) 1 0 ND
Dibenz(a,h) anthracene (ugr/kg) 1 0 ND
Dibenzofuran (ugrkg) 1 0 ND
Diethy! phthalate (ug/kg) 1 0 ND
Dimethy! phthalate (ug/kg) 1 0 ND
Fluoranthene ug/kg) 1 0 ND
Fluorene (ug/kg) 1 0 ND




Table 4.1-6: Summary of Chemicals Detected

WRP-3
Hexachlorobenzene (ug/kg) 1 0 ND
Hexachlorobutadiene (ug/kg) 1 0 ND
Hexachlorocyclopentadiene (ug/kg) 1 0 ND
Hexachloroethane (ug/kg) 1 0 ND
Indeno(1,2,3-cd)pyrene (ug/kg) 1 0 ND
Isophorone (ug/kg) 1 0 ND
N-Nitrosodi-n-propylamine (ug/kg) 1 0 ND
N-Nitrosodiphenylamine (ug/kg) 1 0 ND
Naphthalene (ug/kg) 1 0 ND
Nitrobenzene (ug/kg) 1 0 ND
Pentachlorophenol (ug/kg) 1 0 ND
Phenanthrene (ug/kg) 1 0 ND
Phenol (ug/kg) 1 0 ND
Pyrene {ug/kg) 1 0 ND
Metals :
Aluminum (mg/kg) 2 2 57000
Antimony (mg/kg) 2 2 1.7
Arsenic {mg/kg) 2 2 130
Barium (mg/kg) 2 2 9.6
Beryllium (mg/kg) 2 2 0.18
Cadmium (mg/kg) 5 2 0.8
Calcium (mg/kg) 2 2 280
Chromium {mg/kg) 2 2 6.2
Cobalt (mg/kg) 2 2 0.27
Copper (mg/kg) 5 5 3600
iron (mg/kg) 2 2 41000
Lead (ma/kg) 5 5 700
Magnesium (mg/kg) 2 2 120000
Manganese (mg/kg) 2 2 1300
Mercury (mg/kg) 5 5 1.5
Nickel (mg/kg) 2 2 1.8
Potassium (mg/kg) 2 2 4200
Selenium (mg/kg) 5 .5 20
Silver {mga/kg) 5 4 4
Sodium (mg/kg) 2 0 ND
Thallium (mg/kg) 2 2 4.4
Vanadium (mgrkg) 2 2 16
Zinc (mg/kg) 5 5 420




Table 4.1-7: Summary of Chemicals Detected

Tailing Pile

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS
VOCs
1,1,1-trichloroethane (ug/kg) 4 0 ND
1,1,2,2-Tetrachloroethane (ug/kg) 4 0 ND
1,1,2-Trichloro-1,2,2-trifluoroethane (ug/kg) 4 0 ND
1,1,2-Trichloroethane (ug/kg) 4 0 ND
1,1-Dichloroethane (ug/kg) 4 0 ND
1,1-Dichloroethene (ug/kg) 4 0 ND
1,2,4-Trichlorobenzene (ug/kg) 4 0 ND
1,2-Dibromo-3-chloropropane (ugrkg) 4 0 ND
1,2-Dichlorobenzene (ug/kg) 4 1 2
1,2-Dichloroethane (ug/kg) 4 0 ND
1,2-Dichloropropane (ug/kg) 4 0 ND
1,3-Dichlorobenzene (ugrkg) 4 1 2
1,4-Dichiorobenzene (ug/kg) 4 0 ND
2-Butanone (MEK) (ug/kg) 4 0 ND
2-Hexanone (ug/kg) 4 0 ND
4-Methyl-2-pentanone (ug/kg) 4 0 ND
Acetone (ug/kg) 6 1 33
Benzene- (ug/kg) 4 0 ND
Bromodichioromethane (ugrkg) 4 0 ND
Bromoform (ug/kg) 4 0 ND
Bromomethane - (ug/kg) 4 0 ND
Carbon disulfide (ug/kg) 4 0 ND
Carbon tetrachloride |(ug/kg) 4 0 ND
Chlorobenzene (ugrkg) 4 0 ND
Chlorodibromomethane (ug/kg) 4 0 ND
Chloroethane (ug/kg) 4 0 ND
Chloroform (ug/kg) 4 0 ND
Chloromethane (ugrkg) 4 0 ND
cis-1,2-Dichloroethene (ug/kg) 4 0 ND
cis-1,3-Dichloropropene (ug/kg) 4 0 ND
Cyclohexane (ug/kg) 4 0 ND
Dichlorodifluoromethane (ug/kg) 4 0 ND
Ethylbenzene (ug/kg) 4 0 ND
Ethylenedibromide (ug/kg) 4 0 ND
Fluorotrichloromethane (ug/kg) 4 0 ND
Isopropylbenzene (ug/kg) 4 0 ND
Methy! acetate (acetic acid, methyl este (ug/kg) 4 0 ND
Methyl cyclohexane (ug/kg) 4 0 ND
Methyl tert-buty! ether (ug/kg) 4 0 ND
Methylene chioride (ug/kg) 6 0 ND
Styrene (ug/kg) 4 0 ND
Tetrachloroethene (ug/kg) 4 0 ND
Toluene (ug/kg) 4 0 ND
trans-1,2-Dichloroethene (ug/kg) 4 0 ND
Trans-1,3-Dichloropropene (ug/kg) 4 0 ND
Trichloroethene (ugrkg) 4 0 ND
Viny! chloride (ug/kg) 4 0 ND




Table 4.1-7: Summary of Chemicals Detected

Tailing Pile

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS :
Xylenes (total) (ug/kg) 4 0 ND
SVOCs
1,1-Thibisethane (ug/kg) 2 0 ND
3,4-Dithiohexane (ug/kg) 2 1 100
Diethyl benzene (mixed isomers) (ug/kg) 2 1 1300
Trimethyloxepane (ug/kg) 2 0 ND
1,1-Biphenyl (ug/kg) 4 0 ND
2,2'-Oxybis(1-Chloropropane) (ug/kg) 4 0 ND
2,4,5-Trichlorophenol (ug/kg) 4 0 ND
2,4,6-Trichlorophenol (ug/kg) 4 0 ND
2,4-Dichlorophenol (ug/kg) 4 0 ND
2,4-Dimethylphenol (ug/kg) 4 0 ND
2,4-Dinitrophenol (ug/kg) 4 0 ND
2 4-Dinitrotoluene ~ |(ug/kg) 4 0 ND
2,6-Dinitrotoluene (ug/kg) 4 0 ND
2-Chloronaphthalene (ug/kg) 4 0 ND
2-Chlorophenol (ug/kg) 4 0 ND
2-Methyinaphthalene (ug/kg) 4 0 ND
2-Methylphenol (ug/kg) 4 0 ND
2-Nitroaniline (ug/kg) 4 0 ND
2-Nitrophenol (ug/kg) 4 0 ND
3,3-Dichlorobenzidine (ug/kg) 4 0 ND
3-Nitroaniline (ug/kg) 4 0 ND
4,6-Dinitro-2-methylphenol (ug/kg) 4 0 ND
4-Bromophenyl phenyl ether (ug/kg) 4 0 ND
4-Chloro-3-methylphenol (ug/kg) 4 0 ND
4-Chloroaniline (ug’kg) 4 0 ND
4-Chlorophenyl phenyl ether (ug/kg) 4 0 ND
4-Methylphenol (ug/ka) 4 0 ND
4-Nitroaniline (ug/kg) 4 0 ND
4-Nitrophenol (ug/kg) 4 0 ND
Acenaphthene (ug/kg) 4 0 ND
Acenaphthylene (ug/kg) 4 0 ND
Acetophenone - ~ {(ug/kg) 4 0 ND
Anthracene (ug/kg) 4 0 ND
Atrazine (ug/kg) 4 0 ND
Benzaldehyde (ug/kg) 4 0 ND
Benzo(a)anthracene (ug/kg) 4 0 ND
Benzo(a)pyrene (ug/kg) 4 0 ND
Benzo(b)fluoranthene (ug/kg) 4 0 ND
Benzo(g,h,i)perylene (ug/kg) 4 0 ND
Benzo(k)fluoranthene (ug/kg) 4 0 ND
Bis{2-chloroethoxy) methane (ug/kg) 4 0 ND
bis(2-Chloroethyl) ether (ug/kg) 4 0 ND
bis(2-Ethylhexyl) phthalate (ug/kg) 6 1 48
Butyl benzyl phthalate (ug/kg) 6 1 110
Caprolactam (ug/kg) 4 0 ND |
Carbazole (ug/kg) 4 0 ND




Table 4.1-7: Summary of Chemicals Detected

Tailing Pile
|
Times Times Maximum
Sought | Detected | Concentration
CONSTITUENT UNITS
Chrysene (ug/kg) 4 0 ND
Di-n-butyl phthalate {ug/kg) 4 0 ND
Di-n-octyl phthalate (ug/kg) 4 0 ND
Dibenz(a,h) anthracene (ug/kg) 4 0 ND
Dibenzofuran (ug/kg) 4 0 ND
Diethy! phthalate (ug/kg) 4 0 ND
Dimethyl phthalate (ug/kg) 4 0 ND
Fluoranthene (ug/kg) 4 0 ND
Fluorene (ug/kg) 4 0 ND
Hexachlorobenzene (ug/ka) 4 0 ND
Hexachlorobutadiene (ug/kg) 4 0 ND
Hexachlorocyclopentadiene ~ [{ug/kg) 4 0 ND
Hexachloroethane (ug/kg) 4 0 ND
Indeno(1,2,3-cd)pyrene 1{ug/kg) 4 0 ND
Isophorone {ug/kg) 4 0 ND
N-Nitrosodi-n-propylamine ~ l(uglkg) 4 0 ND
N-Nitrosodiphenylamine (ug/kg) 4 0 ND
Naphthalene 1(ug/kg) 4 0 ND
Nitrobenzene (ug/kg) 4 0 ND
Pentachlorophenol 1(ug/kg) 4 0 ND
Phenanthrene (ug/kg) 6 0 ND
Phenol [(ug/kg) 4 0 ND
Pyrene 1(ug/kg) 6 0 ND
Metals
Aluminum {mg/kg) 5 5 46000
Antimony {mg/kg) 5 5 0.5
Arsenic {mg/kg) 7 7 120
Barium {mg/kg) 7 7 36
Beryllium (mg/kg) 5 5 0.35
Cadmium (mg/kg) 12 11 32
Calcium (mg/kg) 5 5 88000
Chromium (mg/kg) 7 7 25
Cobalt (mg/kg) 5 5 47
Copper (ma/kg) 12 12 2500
Iron (mg/kg) 5 5 54000
Lead (mg/kg) 12 12 990
Magnesium (mg/kg) 5 5 92000
Manganese (mg/kg) 5 5 1800
Mercury (mg/kg) 10 10 0.58
Nickel (mg/kg) 7 7 20
Potassium (mg/kg) 5 5 2200
Selenium (mg/kg) 12 12 13
Silver (mg/kg) 12 12 4.4
Sodium (ma/kg) 5 2 18
Thallium (mg/kg) 5 5 2.8
Vanadium (mg/kg) 5 5 17
Zinc (mg/kg) 12 12 17000




Table 4.1-8: Summary of Chemicals Detected

Background

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT [UNITS
Aluminum mg/kg) 13 13 26000
Antimony (mg/kg) 13 13 0.39
Arsenic mg/kg) 13 13 14
Barium (mg/kg) 13 13 49
Beryllium (mg/kg) 13 13 0.41
Cadmium (mg/kg) 16 13 0.8
Calcium (mg/kg) 13 13 610
Chromium (mg/kg) 13 13 23
Cobalt (mg/kg) 13 13 5.5
Copper (mg/kg) 16 16 56
fron ma/kg) 13 13 36000
Lead mg/kg) 16 16 110
Magnesium mg/kg) 13 13 5200
Manganese (mg/kg) 13 13 410
Mercury mg/kg) 14 14 0.12
Nickel {mg/kg) 13 13 19
Potassium (mg/kg) 13 13 700
Selenium (mg/kg) 16 8 4
Siiver (ma/kg) 16 15 1.1
Sodium mg/kg) 13 7 62
Thallium {mg/kg) 13 13 0.12
Vanadium (mg/kg) 13 13 48
Zinc (mg/kg) 16 16 290




Table 4.2-1
Sediment Analytical Results
(Detects Only)

Location G. Pond G. Pond Tailings Tailings Tailings Tailings Tailings Tailings Tailings
Type Upstream Upstream  Wetland  Wetland

Location ID ‘ BK_GP_SED11 SD-401 SD-403 SD-412 SAMPLE_1 SAMPLE_2 SD-TP_SPILL SD-SA1 SD-SA2
Dale . NOAA SQRT | NOAA SQRT 9/8/1994 11/17/2004 11/12/2004 11/12/2004 5/1/1986  5/1/1986 111987  1/1/1987 1/1/1987
Depth ' for Freshwater| for Marine 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS | Sediment | Sediment Primary Primary Primary Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds ‘ |

1,1-Thibisethane (ug/kg) | |

Acetone {ug/kg) |

Methylene chloride (ug/kg) i

Trimethyloxepane (ug/kg)

Semivolatile Organic Compounds |

Bis(2-ethylhexyl)phthalate (ug/kg)

Butyl benzyl phthalate (ug/kg) |

Phenanthrene '(ug/kg) |

Metals |

Aluminum (mg/kg) | 20000J 24000 21000

Antimony (ma/ka) | 0.18J 0.68J 1.3J

Arsenic (mg/kg) | 17 41.6 8 7J

Barium (mg/kg) 69 25J 13J 5.9J

Beryllium |(ma/kg) 0.7 0.34 0.27

Cadmium |(mg/kg) 3.5 4.2 0.8 : [25)J [16]J

Calcium |(mg/kg) 1800J 64000J 70000J

Chromium (mg/kg) 90 160 34 35J 214 17J

Cobalt (mg/kg) 8.7J 3.3J 3.9

Copper (malkg) 197 108 28 [2100]J  [1100}J

Iron (ma/kg) 19000 24000 34000

Lead (mg/kg) 91.3 112 36 69J [1000]J [560]J

Magnesium (mg/kg) 9300J 49000 38000

Manganese (mg/kg) | 200J 1600J 1400J

Mercury (mg/kg) | 0.49 0.7 0.15 [0.7)J [0.79))

Nickel (mg/kg) | 35.9 42.8 26 30J 14J 164

Potassium (mg/kg) 2500J 24004 1400J

Pyrene (mg/kg) |

Selenium (mg/kg) 1.6J 5J 6.4)

Silver '(mg/kg) 1.8 0.45J [4.1]J [3.2]J

Sodium (mg/kg) 11000 19J 21J

Thallium (mg/kg) 0.34J 1.4J 2.1J

Vanadium (mg/kg) 26J 17J 12J

Zinc (mg/kg) 315 271 110 [6800]J [3800]J [8600] [4800] [2800] [23000] [7600]
Total Combustible Organics (TCO) |

TCO (mg/kg) | 124279 55328 73482J




Table 4.2-1
Sediment Analytical Results

{Detects Only)
Location | Tai-ﬁngs Tailings G. Pond G. Pond G.Pond G.Pond G.Pond G.Pond G.Pond
Type |
Location ID | TPS1_SED6 TPS1_SED6A TPS2_SED7 TPS2_SED7A 99-SD-29 99-SD-31 SD-402 99-SD-33 99-SD-35
Dale ‘ NOAA SQRT | NOAA SQRT  9/8/1994 9/8/1994 9/8/1994 9/8/1994  10/5/1999 10/5/1999 11/17/2004 10/5/1999 10/5/1999
Depth for Freshwater| for Marine 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT \UNITS Sediment Sediment Primary Primary Primary Primary Primary Primary  Primary  Primary Primary
Volatile Organic Compounds
1,1-Thibisethane (ug/kg) 2000J
Acetone (ug/kg) 33
Methylene chloride (ug/kg) 75
Trimethyloxepane (ug/kg) 35J
Semivolatile Organic Compounds |
Bis(2-ethylhexyl)phthalate |(ug/kg) | 740 15000
Butyl benzyl phthalate (ug/kg) 190
Phenanthrene (ug/kg)
Metals | |
Aluminum |(mg/kg) | | 30000J
Antimony (mg/kg) 0.79J
Arsenic (mglkg) 17 41.6 [36] [27] [56] [270]
Barium (mg/kg) | 64 50 64 230 17J
Beryllium |(mg/kg) | 0.47
Cadmium (mg/kg) 3.5 | 4.2 [33] [27] (341 [5.2]
Calcium (ma/kg) 1 33000J
Chromium (ma/kg) 90 | 160 45 38 41 30 32J
Cobalt (mg/kg) | 5.1J
Copper (ma/kg) 197 | 108 [1400] [1600] [1800}J  [1200}J  [2300]J
Iron (mg/kg) 27000
Lead (mg/kg) | 91.3 112 [1500] [770] [590] [1200]J 52
Magnesium |(malkg) | 53000J
Manganese (mg/kg) | 1200J
Mercury (mg/kg) | 0.49 0.7 0.3J 0.2J
Nickel [(mgkg) | 35.9 42.8 35 35 -mi 15J
Potassium (mgrkg) | | 3100J
Pyrene (mg/kg) | |
Selenium (mg/kg) | | 4 6 7 6.9 5.7 6.1J
Silver | (mg/kg) | 1.8 [2.9] [12] [5.8] 1 [4.6] [3.2] [5.4]J
Sodium (mg/kg) 4100
Thallium (mgfkg) | 1.5J
Vanadium (mg/kg) i 20J
Zinc (mg/kg) 315 | 271 [16000] [15000] [22000] [58000] [6900] [5400] [7600]J [3100]
Total Combustible Organics (TCO) |
TCO (mg/kg) i 56233




Table 4.2-1
Sediment Analytical Results

(Detects Only)
Location G. Pond G. Pond G.Pond  G.Pond G.Pond G.Pond G.Pond G. Pond Dyer Dyer
Type Seep Seep
Location ID SD-404 SD-405 SD-406 SD-407 SD-424 SD-410 SD-422 SD-422 99-SD-37 99-SD-39
Dale NOAA SQRT | NOAA SQRT 11/12/2004 11/17/2004 11/17/2004 11/11/2004 11/18/2004 11/11/2004 11/12/2004 11/12/2004 10/5/1999 10/5/1999
Depth for Freshwater| for Marine 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.33  0.33-0.83 0.33-0.83 0-0.5 0-0.5
CONSTITUENT UNITS Sediment Sediment Primary Primary Primary Primary Primary Primary Primary Duplicate 1 Primary  Primary
Volatile Organic Compounds
1,1-Thibisethane |(ug/kg)
Acetone '(ug/kg)
Methylene chloride (ug/kg)
Trimethyloxepane (ug/kg)
Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate (ug/kg)
Butyl benzyl phthalate (ug/kg)
Phenanthrene (ug/kg)
Metals
Aluminum (mg/kg) 27000 28000J 16000J 15000 5400 7500 35000 33000
Antimony (mg/kg) g 0.88J 0.065J 0.36J 0.056J 0.095J 0.78J 0.8J
Arsenic (malkg) 17 41.6 321 (38 6.8J 16J 4.4) 7.8J [64]J [60]J
Barium (mafkg) 3rd 174 23J 26J 4.4J 6.2J 5J 9.7J
Beryllium (mg/kg) 1 0.56 0.6 0.57 0.18 0.23 1.3 1.3
Cadmium (mg/kg) 35 4.2 2.6J 2.8J 0.67J 1.8 [32]J [29]J [5.5] [7.3]
Calcium (ma/kg) 6100J 8900J 2500J 2600J 760J 22004 32000J 27000J
Chromium (mg/kg) 90 160 40J 29J 33J 27J 10J 16J 18J 16J
Cobalt (mg/kg) 12J 5.7J 7.6J 9.2J 3.2J 5J 8.1J 17J
Copper (mglkg)| 197 108 96 [150]J
Iron [(mg/kg) 31000 29000 20000 22000 8400 14000
Lead (mgkkg) | 91.3 112 26 28 27
Magnesium (mg/kg) 25000 43000J 9500J 10000 3300 5400 56000 54000
Manganese (mg/kg) 540J 720J 210J 300J 1204 210J 1500J 2100J
Mercury (mg/kg) 0.49 0.7 0.24J 0.48 0.045J 0.12J 0.073 0.039J 0.47J 0.1J
Nickel {(mg/kg) 35.9 42.8 18J 29J 26J 8.7 15J 28J 27J
Potassium (mgl/ka) 3700J 3100J 3400J 3000J 490J 770J 1800J 1600J
Pyrene (mg/kg)
Selenium '(mg/kg) 3.4J 4.9J 2.3J 1J 0.27J 0.24J 6.9J 6.6J
Silver |(mg/kg) 1.8 [2.2)J [3.51 0.31J 0.72J 0.19J 0.22J [3]J (31
Sodium (mg/kg) 2400 6200 37000 9100 3200 2100 37J 31J
Thallium (mg/kg) 0.94J 1.4J 0.27J 0.077J 0.087J 1.4J 1.3J
Vanadium '(mg/kg) 39J 25J 31J 29J 114 14J 17J 16J
Zinc (mg/kg) 315 271 [7800]J [6900]J [430]J [810]J 220J [16000]J [8800]J [1400]
Total Combustible Organics (TCO)
TCO (mgrkg) 91448 84771 156326 62780 23679 21777 60854J 62478J




Table 4.2-1
Sediment Analytical Results
(Detects Only)

Location 1 Dyer Dyer Dyer Dyer Dyer Dyer Dyer Dyer Dyer
Type i

Location ID ! DCS_D_SED5 DCS_SED4 DC_SED8 SD-408 SD-413 SD-415 SD-416 SD-417 SD-SP_SEEP
Dale | NOAA SQRT | NOAA SQRT  9/8/1994 9/8/1994  9/8/1994 11/11/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004  1/1/1987
Depth | for Freshwater| for Marine 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT [UNITS Sediment Sediment Primary Primary Primary Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds |

1,1-Thibisethane |(ug/kg) |

Acetone |(ug/kg) | 32

Methylene chloride (ug/kg) | 39 320

Trimethyloxepane (ug/kg) |

Semivolatile Organic Compounds |

Bis(2-ethylhexyl)phthalate (ug/kg) | f 4600 430

Butyl benzyl phthalate (ug/kg) | 200 100

Phenanthrene (ug/kg) |

Metals |

Aluminum (mg/kg) | 38000 22000 17000 19000 16000

Antimony (mg/kg) | 0.55J 0.99J 0.47J 0.31J 1J

Arsenic {mg/kg) 17 41.6 14 [22] [17]J [23]J [23]J 183 [37]J

Barium (mg/kg) 110 55 70 27J 28J 21J 24J 8.9J

Beryllium (mg/kg) 0.64 0.61 0.67 0.63 0.34

Cadmium (mg/kg) 3.5 4.2 : [16]J [30}J [19}J [91J [41]J

Calcium (mg/kg) 4400J 2700J 11000J

Chromium (mg/kg) 90 160 40 32 40 38J 37d 33J 29J 33J

Cobalt (mgrkg) | : 12J 114 10J 12J

Copper (mglkg) 197 108 [660] [990] [2200]  [1500}J  [2600]J 84
Iron |(mg/kg) 25000 31000 23000 20000

Lead |(mg/kg) 91.3 | 112 [210] [400] [630)J [720]J [230]J [200]J

Magnesium (mg/kg) | 62000 19000 14000 13000

Manganese (mg/kg) | 900J 530J 2904 360J

Mercury |(mg/kg) 0.49 0.7 0.44J [0.74]J 0.21J 0.194

Nickel (mg/kg)} 359 42.8 [40] 35 34 32J [39]J 29J 31J

Potassium (mg/kg) | 3700J 3000J 30004 2600J 1400J

Pyrene (ma/kg) | 0.1J

Selenium (mg/kg) 1.8J 2.7J 2.2J 0.83J

Silver (ma/kg) | 1.8 [7] 0.6 [2.9] [3.6]J [3]J 1.4J 0.92J

Sodium (mg/kg) | 7700 5000 14000 6200

Thallium (mg/kg) | | 0.83J 0.45) 0.41J 0.28J 0.49J

Vanadium (mga/kg) | 34J 31J 33J 30J 23J

Zinc [(mg/kg) | 315 271 [2600] [6200] [40000]J  [8100]J  [31000]J [18000]J [12000]}J

Total Combustible Organics (TCO)
TCO | (mg/kg) | 73632 31877 117048 41531 33755




Table 4.2-1
Sediment Analytical Results

(Detects Only)
Location | WRP-1 S.Cove G.Cove G.Cove G.Cove G.Cove G.Cove ? ? ?
Type ' Wetland BKGD BKGD BKGD
Location ID SD-423 SD-409 SD-411 CR-3 SD-420 SD-420 SD-421 99-BKSD-23 99-BKSD-24 99-BKSD-25
Dale NOAA SQRT | NOAA SQRT 11/11/2004 11/18/2004 12/3/2004 1/1/1975 12/3/2004 12/3/2004 12/3/2004 10/6/1999  10/6/1999  10/6/1999
Depth for Freshwater for Marine 0.5-1 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS Sediment | Sediment Primary Primary Primary Primary Primary Duplicate 1 Primary Primary Primary Primary
Volatile Organic Compounds
1,1-Thibisethane (ug/kg)
Acetone (ug/kg)
Methylene chloride (ug/kg) |
Trimethyloxepane (uglkg) |
Semivolatile Organic Compounds 5
Bis(2-ethylhexyl)phthalate (ug/kg) |
Butyl benzyl phthalate |(ug/kg) |
Phenanthrene |(ug/kg) |
Metals |
Aluminum ((mg/kg) | 22000 7800 14000 22000 22000 17000
Antimony (mglkg) 0.17J 0.67J 0.37J 0.42J 0.57J
Arsenic (mg/kg) 17 416 15J 4.5J 16J 17 [18]J [23]J
Barium (mg/kg) ‘ 59J 114 14EB 30EB 31EB 18EB
Beryllium |(mg/kg) | | 0.74 0.21 0.38J 0.7J 0.71J 0.55J
Cadmium (mg/kg) 3.5 | 42 1.8J 0.5J [10}J [6.9] 0.8J 0.98J
Calcium [(mgrkg) | | 2700J 860J 52000J 5000J 1700J 3400J
Chromium (ma/kg) 90 | 160 39J 17J 20JEB 38JEB 36JEB 31JEB
Cobalt (mg/kg) 9.2J 3.8J 5.9J 478 15J 16J 6.1J
Copper (mglkg) | 197 108 75J 22J 1004 [370]J [1300]J 14J 18J 14J
Iron (mg/kg) | 26000 11000 21000 2.03 37000 37000 26000
Lead [(mglkg)|  91.3 112 50J 17J 44 354 10 11 10
Magnesium (mg/kg) | 8200 4100 17000 9300 9500 21000
Manganese (mg/kg) | 240J 93J 310JEB 760JEB 800JEB 400JEB
Mercury [(mg/kg)| 049 | 07 0.091J 0.021 0.3J 0.039J 0.035J 0.26J
Nickel (mg/kg) | 359 | 428 13J 18JEB 18JEB
Potassium (mg/kg) | | 2600J 1300J 2300J 3200J 3400J 3200J
Pyrene (mg/kg)
Selenium /(mg/kg) | 1.1 0.56J 2.4J 0.7J 0.37J 4.2)
Silver |(mg/kg) 1.8 0.45J 0.16J 1.4J 1.49 0.39J 0.4J 1.64
Sodium [(ma/kg) 900 6000 13000 3400 3200 21000
Thallium (ma/kg) 0.23J 0.12J 0.43J 0.2J 0.17J 0.51J
Vanadium (mgrkg) | 40J 18J 24J 34J 32J 32J
Zinc (ma/kg) 315 271 130J 49 64 52

Total Combustible Organics (TCO) i
TCO \ (mg/kg) | 124042 53639 161785 33585 34495 167679




Table 4.2-1
Sediment Analytical Results
(Detects Only)

Location | 7 H.Cove H.Cove H. Cove H. Cove
Type | BKGD BKGD BKGD BKGD BKGD
Location ID | 99-SD-27 SD-425 SD-426 BK_HSC_SED10 BK_HSC_SED9
Dale . NOAA SQRT | NOAA SQRT 10/5/1999 12/3/2004 12/3/2004 9/8/1994 9/8/1994
Depth for Freshwater  for Marine 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
CONSTITUENT UNITS Sediment Sediment  Primary Primary  Primary Primary Primary
Volatile Organic Compounds |

1,1-Thibisethane (ug/kg)

Acetone (ug/kg)

Methylene chloride (ug/kg)

Trimethyloxepane (ug/kg)

Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate (ug/kg) | 3400
Butyl benzyl phthalate |(ug/kg) | 110
Phenanthrene [(uglkg) | 100J
Metals |

Aluminum (mg/kg) 10000 8600

Antimony (mg/ka)

Arsenic (mglkg) 17 41.6 6.5J 9.4) 10
Barium (mg/kg) 16EB 13EB 21 22
Beryllium (mg/ka) 0.43J 0.35J

Cadmium (mg/kg) | 3.5 4.2 0.34J 0.36J

Calcium (mg/kg) 3100J 26000J

Chromium (mg/kg) | 90 160 22JEB 16JEB 15 21
Cobalt (mg/kg) 5.1J 4.5J

Copper [(ma/kg) | 197 108 184 12J 7.8J 11 45
Iron [(malkg) | 16000 16000

Lead [(mg/kg) 91.3 112 16 13J 12J 10 12
Magnesium |(mg/kg) | 5700 6000

Manganese (mg/kg) 190JEB  200JEB

Mercury (mg/kg) | 0.49 0.7 0.059J 0.083J

Nickel (mg/kg) | 35.9 42.8 18JEB 14JEB 22 29
Potassium (ma/kg) | 2200J 1700J

Pyrene (mg/kg) 0.39
Selenium (mg/kg) 0.76J 0.9J

Silver (mg/kg) 1.8 0.16J 0.1J

Sodium (ma/kg) 7400 7900

Thallium (mg/kg) 0.15J 0.154

Vanadium (ma/kg) 22J 19J

Zinc |(mg/kg) 315 271 84 59J 49J 41 54
Total Combustible Organics (TCO)

TCO |(mg/kg) 66801 68507




Table 4.2-2: Summary of Chemicals Detected
Goose Pond Sediment

Times Times Maximum
CONSTITUENT UNITS | Sought | Detected | Concentration
VOCs .
Acetone (ug/kg) 2 1 33
Methylene chloride (ug/kg) 2 1 75
1,1-Thibisethane (ug/kg) 2 1 2000
3,4-Dithiohexane (ug/kg) 2 0 ND
Diethyl benzene (mixed isomers) |(ug/kg) 2 0 ND
Trimethyloxepane (ug/kg) 2 1 35
SVOCs
bis(2-Ethylhexyl) phthalate (ug/kq) 2 2 15000
Buty! benzyl phthalate (ug/kg) 2 1 190
Phenanthrene (ug/kg) 2 0 ND
Pyrene (ug/kg) 2 0 ND
Metals
Aluminum (mg/kg) 8 8 30000
Antimony (mg/kg) 8 7 1.1
Arsenic (mg/kg) 12 12 270
Barium (mg/kg) 12 12 230
Beryllium (ma/kg) 8 8 1
Cadmium (mg/kg) 16 16 170
Calcium (mg/kg) 8 8 33000
Chromium (mg/kg) 12 12 45
Cobalt (mg/kg) 8 8 12
Copper (mg/kg) 16 16 2400
iron (mg/kg) 8 8 31000 -
Lead (mg/kg) 16 16 1500
Magnesium (mg/kg) 8 8 53000
Manganese (mg/kg) 8 8 1200
Mercury {ma/kg) 11 11 0.7
Nickel (ma/kg) 12 12 250
Potassium (mg/kg) 8 8 3700
Selenium (ma/kg) 16 13 7
Silver (mg/kg) 16 14 12
Sodium (mg/kg) 8 8 37000
Thallium (mg/kg) 8 7 1.5
Vanadium (mg/kg) 8 8 39
Zinc (mg/kg) 16 16 58000




Table 4.2-3: Summary of Chemicals Detected
Tailings Pile Sediment

Times Times Maximum
Sought | Detected | Concentration

CONSTITUENT [UNITS

Aluminum (mg/kg) 2 2 24000
Antimony (mg/kg) 2 2 1.3
Arsenic (mg/kg) 2 2 85
Barium (mg/kg) 2 2 13
Beryllium (mg/kg) | 2 2 0.34
Cadmium (mg/kg) 7 7 110
Calcium (mg/kg) 2 2 70000
Chromium (mg/kg) 2 2 21
Cobalt (mg/kg) 2 2 3.9
Copper (mg/kg) 7 7 3760
Iron (mag/kg) 2 2 34000
Lead (mg/kg) 7 7 1100
Magnesium (mg/kg) 2 2 49000
Manganese (mg/kg) 2 2 1600
Mercury (mg/kg) 2 2 0.79
Nickel (mg/kg) 2 2 16
Potassium (mg/kg) 2 2 2400
Selenium (mg/kg) 2 2 6.4
Silver (mg/kg) 2 2 4.1
Sodium mg/kg) 2 2 21
Thallium (mg/kg) 2 2 2.1
Vanadium (mga/kg) 2 2 17
Zinc (mg/kg) 7 7 23000




Table 4.2-4: Summary of Chemicals Detected
Seep Sediments

Times | Times Maximum
Sought| Detected | Concentration

CONSTITUENT [UNITS

Aluminum (mgkg)| 2 2 35000
Antimony (mg/kg) 2 2 0.8
Arsenic (mg/kg) 2 2 64
Barium (mg/kg) 2 2 9.7
Beryllium {ma/kg) 2 2 1.3
Cadmium (mgkg)| 3 3 32
Calcium (mg/kg) 2 2 32000
Chromium (mg/kg) 2 2 18
Cobalt (mg/kg) | 2 2 17
Copper (mg/kg) 3 3 10000
Iron (mgkg)| 2 2 35000
Lead (mg/kg) 3 3 930
Magnesium (mg/kg) 2 2 56000
Manganese (mg/kg) | 2 2 2100
Mercury {ma/kg) 2 2 0.52
Nickel {ma/kg) 2 2 28
Potassium {ma/kg) 2 2 1800
Selenium (mg/kg) 2 2 6.9
Silver (mg/kg) 2 2 3
Sodium (mg/kg) 2 2 37
Thallium (mg/kg) 2 2 1.4
Vanadium (mg/kg) 2 2 17
Zinc (ma/kg) 3 3 16000




Table 4.2-5: Summary of Chemicals Detected
Dyer Cove Sediment

Times Times Maximum

CONSTITUENT UNITS | Sought | Detected | Concentration
VOCs
Acetone {ug/k 1 0 ND
Methylene chloride (ug/kg) 2 2 320
1,1-Thibisethane (ug/kg) 2 0 ND
3,4-Dithiohexane (ug/kg) 2 0 ND
Diethyl benzene (mixed isomers) |(ug/kg) | 2 0 ND
Trimethyloxepane (ug’kg) 2 0 ND
SVOCs
bis{(2-Ethylhexyl) phthalate (ug/kg) | 2 2 4600
Butyl benzyl phthalate (ug/kg) 2 2 200
Phenanthrene (ug/kg) 2 0 ND
Pyrene (ugrkg) 2 1 100
Metals
Aluminum (mg/kg) 4 4 38000
Antimony (mg/kg) 4 4 0.99
Arsenic (ma/kg) 7 7 23
Barium (ma/kg) | 7 7 110
Beryllium {mg/kg) 4 4 0.67
Cadmium {mg/kg) 9 9 30
Calcium (mgkg)|. 4 4 6200
Chromium (mg/kg) 7 7 40
Cobalt (mg/kg) 4 4 12
Copper mg/kg) 9 7 2600
Iron {mg/kg) 4 4 31000
Lead (mg/k 9 9 720
Magnesium (mg/k 4 4 62000
Manganese {(ma/kg) 4 4 900
Mercury (mg/kg) 5 5 0.74
Nickel (mg/kg) 7 7 40
Potassium (mg/kg) 4 4 3700
Selenium (mg/kg) 8 4 2.7

. [Silver mg/k 9 7 7
Sodium (ma/kg) 4 4 14000
Thallium (ma/kg) 4 4 0.83
Vanadium (mg/kg) 4 4 34
Zinc (mg/k 9 9 40000




Table 4.2-6: Summary of Chemicals Detected
Goose Cove Sediment

Times Times Maximum
Sought | Detected | Concentration

CONSTITUENT [UNITS

Aluminum (mg/kg) 4 4 22000
Antimony (mg/kg) 4 4 0.67
Arsenic (mg/kg) 4 4 23
Barium (ma/kg) 4 4 31
Beryllium (mg/kg) 4 4 0.71
Cadmium (mg/kg) 5 5 14
Calcium (mg/kg) 4 4 52000
Chromium (mg/kg) 4 4 38
Cobalt (mg/kg) 5 5 478
Copper (mg/kg) 4 4 1300
Iron (mg/kg) 5 5 37000
Lead (ma/kg) 5 5 240
Magnesium (mg/kg) 4 4 21000
Manganese (mg/kg) 4 4 800
Mercury (mg/kg) 4 4 0.3
Nickel {mg/kg) 4 4 42
Potassium ma/kg) 4 4 3400
Selenium (mg/kg) 4 4 4.2
Silver |(mg/kg) 5 5 1.5
Sodium (mg/kg) 4 4 21000
Thallium {mg/k 4 4 0.51
Vanadium (mg/kg) 4 4 34
Zinc (ma/kg) 5 5 3500




Table 4.2-7: Summary of Chemicals Detected
Background Sediment

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS
VOCs
Acetone (ug/kg) 1 0 ND
Methylene chloride (ug/kg) 1 0 ND
1,1-Thibisethane (ug/ka) 1 0 ND
3,4-Dithiohexane (ug/kg) 1 0 ND
Diethyl benzene (mixed isomers) |(ug/kg) 1 0 ND
Trimethyloxepane (ug/kg) 1 0 ND
SVOCs
bis(2-Ethylhexyl) phthalate (ug/kg) 1 1 3400
Butyl benzy! phthalate (ug/kg) 1 1 110
Phenanthrene ug/kg) 1 1 100
Pyrene (ug/kg) 1 1 390
Metals '
Aluminum (mg/kg) 3 3 20000
Antimony (mg/kg) 3 1 0.18
Arsenic (mg/kg) 6 6 17
Barium (mg/kg) 6 6 69
Beryllium (ma/kg) 3 3 0.7
Cadmium (mg/kg) 9 4 4.3
Calcium (mg/kg) 3 3 26000
Chromium (mg/kg) 6 6 35
Cobalt (ma/kg) 3 3 8.7
Copper mg/kg) 9 9 120
Iron (mg/kg) 3 3 19000
Lead (mg/kg) 9 9 69
[Magnesium (mg/kg) 3 3 9300
Manganese (mg/kg) 3 3 200
Mercury (mg/kg) 3 3 0.15
Nickel (mg/kg) 6 6 30
Potassium (mg/kg) 3 3 2500
Selenium (mga/kg) 9 3 1.6
Silver (mg/kg) 9 3 0.45
Sodium (mg’kg) 3 3 11000
Thallium (mg/kg) 3 3 0.34
Vanadium (mg/kg) 3 3 26
Zinc (mg/kg) 9 9 820




Table 4.3-1
Surface Water Analytical Results

(Detects Only)
Area Tailings Tailings Tailings Tailings Tamngs Taﬁings Tamngs Tailings Taﬁngs Tailings
Type | Seep Seep Seep Seep Seep Seep Seep Seep Seep Seep
Location ID Freshwater| Salt Water 99-TPR-50 SAMPLE_1 SAMPLE_2 SAMPLE_4 SW-SA_1 SW-SA_1 SW-SA_1 SW-SA_1 SW-SA_2 SW-SA_2
Date Screening | Screening 10/5/1999  1/1/1986 1/1/1986 1/1/1986 1/1/1886  1/1/1987 1M1/1990 1/1/1991  1/1/1986 1/1/1987
CONSTITUENT UNITS| Criteria Criteria  Primary Primary Primary Primary Primary Primary Primary Primary Primary  Primary
Total/Filtered | Total Total Total Total Total Total Total Total Total Total Total Total
Volatile Organic Compounds | |
1,1,1-trichloroethane [{ug/l) | 17
1-Butanethiol l(ug/M | |
Ethylbenzene [(ugh) | ; ]
Toluene [(ug/l) | | 5
Xylenes (total) [(ug/l) | | 36
Semivolatile Organic Compounds | |
Di-n-butylphthalate [(ug/l) | 22
Di-n-octyl phthalate [{ug/l) |
Dioctyl adipate (ugh) |
0,0-diethyl phosphorodithiotic acid Hugh) | 10J
o0,0-diethyl-s-ethyl phosphorothicate | (ug/l) 8J 2.8J it 14J
o0,0-diethyl-s-methyl phosphorothioate  (ug/l) 18J 3.1 1l
0,0-s triethyldithiophosphate (ug/l) | 13J
Metals |
Aluminum (ug/l) | 87
Antimony (ug/l) | 30
Arsenic (ug/l) | 150 36
Barium (ug/l) | 4
Beryllium (ug/l) 0.66
Cadmium (ug) | 025 8.8 [23] [4] [25] [20] [11] [24] [14] [25] [18] [16]
Calcium (ug/l) |
Chromium (ug/l) | 74
Cobalt (ug/) | 23
Copper (ug/l) | ] 3.1 [84] [80] [20] [20]
Iron (ug/M) | 1000
Lead (ugh) 25 8.1 1 2
Magnesium (ug/l) |
Manganese (ug/l | 120
Nickel [(ua/l) 52 | 82
Potassium ug/l) |
Silver {ug/l) ' 0.36
Sodium (ug/l)
Vanadium (ug/l) | 20
Zinc (ug/) | 120 81 [5860)J [730] [10600] [4910] [3620] [6100] [5410] [9410]
Sulfate | | ‘
Sulfate (ma/l) |




Table 4.3-1
Surface Water Analytical Results
(Detects Only)

Area | | Tailings  Tailings WRP-3 WRP-3 Taﬁngs Tailings Tailings Tailings Tailings WRP-1
Type | | Seep Seep Seep Seep Wetland Wetland Wetland  Open Water Open Water Wetland
Location ID Freshwater| Salt Water SW-SA_2 SW-SA_2 SW-422  SW-422 SW-TP SW-403  SW-403  SW-403 SW-403 SW-423
Date Screening | Screening  1/1/1990  1/1/1991 11/17/2004 11/17/2004 1/1/1987 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004
CONSTITUENT UNITS| Criteria Criteria  Primary  Primary Primary Primary Primary Duplicate 1 Primary Duplicate 1 Primary Primary
Total/Filtered |  Total | Total Total Total Filtered Total Total Total Total Filtered Filtered Filtered
Volatile Organic Compounds |

1,1,1-trichloroethane (ug/l) |

1-Butanethiol (ug/) | 2.9J 1J

Ethylbenzene (ug/l)

Toluene (ug/l) |

Xylenes (total) (ug/l) |

Semivolatile Organic Compounds |

Di-n-butylphthalate (ug/l)

Di-n-octyl phthalate (ug/l) |

Dioctyl adipate (ug/l) |

0,0-diethyl phosphorodithiotic acid (ug/) | 10J

o0,0-diethyl-s-ethyl phosphorothioate (ug/l) | 6J 4.86

0,0-diethyl-s-methyl phosphorothicate  (ug/l) | 0.6J 10J

0,0-s triethyldithiophosphate (ug/l)

Metals |

Aluminum (ug/h 87

Antimony (ug/) | 30 0.7J 1.5J 0.96J 1.3J 0.76J 0.75J

Arsenic (ug/l) 150 36 0.96J 3.1J 0.33J 0.39 0.56
Barium (ugfl) | 4

Beryllium (ug/l) 0.66

Cadmium {ug/l) 0.25 8.8 8 [3.2] [3.9] [3.2] [2.9] 0.21
Calcium | (ug/) 293000 291000 73300 76900 72300 72500 163000
Chromium [(ugh) | 74

Cobalt [(ug) | 23 [91.4] [93.7] 1.9
Copper (ughy | 9 3.1 [7780]J [9790]J [88.1]J

Iron (ug/l) 1000 [1590]J [1030]J

Lead (ug/l) 2.5 8.1 [154]J [44.2]) 1.8

Magnesium (ugh 154000 170000 6740 49500
Manganese (ug/l) 120 | [8050] [7680]J 20.2J 54.6J 10.1 11.4 [343]
Nickel (ugfh) 52 8.2 [40] [168] [163]J 1.8 4.2J 1.5J 1J [18.4]
Potassium {ugl) { 7660 11900 1890J 2400J 1910J 2190J 12300
Silver (ug/l) 036 | 2.2

Sodium (ugh) 94900 227000 23000 24400 22800 23700 101000
Vanadium (ug/) 20

Zinc (ugly | 120 81 [11500] [12100] [171000]J [169000]J [390]

Sulfate |

Sulfate (mg/l) | 1600 113 110




Table 4.3-1
Surface Water Analytical Results
(Detects Only)

Tailings

Tailings

WRP-3

WRP-3

Jpen Wate Dpen Wate Open Water Open Water Open WaterOpen WateiOpen WaterOpen Wate Dpen Wate

Filtered

50.4J
0.5J

0.75J
[5.1J

[0.94]

136000

[4.5]J

439000

42
1.4J
140000

3760000

271}

Area [ WRP-1 _ Tailings  Taillings __ Tailings
Type \ | Wetland

Location ID | Freshwater| Salt Water SW-423 99-SW-30 99-SW-32 SAMPLE_3 SW-405
Date | Screening | Screening 11/16/2004 10/5/1999 10/5/1999 1/1/1986
CONSTITUENT UNITS| Criteria Criteria Primary Primary  Primary Primary
Total/Filtered | Total Total Total Total Total Total
Volatile Organic Compounds |

1,1,1-trichloroethane (ug/) |

1-Butanethiol (ug/l) |

Ethylbenzene (ug/l) |

Toluene (ug/l) |

Xylenes (total) (ug/l) |

Semivolatile Organic Compounds | |

Di-n-butylphthalate (ug/) |

Di-n-octyl phthalate (ug/) |

Dioctyl adipate (ug/l |

0,0-diethyl phosphorodithiotic acid (ug/l)

0,0-diethyl-s-ethyl phosphorothicate (ug/l)

0,0-diethyl-s-methyl phosphorothioate (ug/l) |

0,0-s triethyldithiophosphate (ug/l) |

Metals |

Aluminum {ug/l) | 87 [17200}J

Antimony |{ug/l) | 30 0.65J

Arsenic [(ugM) | 150 36

Barium (ug/) | 4

Beryllium (ug/l) 0.66

Cadmium (ugM | 0.25 8.8 [18]
Calcium (ug/l)

Chromium (ugh 74

Cobalt (ugl) 23

Copper (ugh) 9 3.1 [46.9]J [26]

Iron (ug/l) 1000 [39600]J

Lead (ugl 25 8.1 [37.2) [8]J

Magnesium (ug/) 55600

Manganese (ug/) 120 [471]J

Nickel (ugfl) 52 8.2 [107]J

Potassium (ug/l) 15000

Silver (ug/) 0.36

Sodium ((ug/) 102000

Vanadium |(ugh) 20 [30.6]

Zinc (ug/l) 120 81 [2630]J [420]J [850]J [6500]
Sulfate

Sulfate (mg/l) 607

SW-405 SW-GPE1 SW-GPE2 99-SW-34 99-SW-36
11/17/2004 11/17/2004 1/1/1886 10/5/1999 10/5/1999

Primary

Primary
Total

0.92J
[5.4]

[1.7]
139000

[171
303J

[3.3]J [4]

447000
47.8J
2.2J
143000
3700000
[330]J

882

Primary  Primary

Total

| [50]

(41

[790]J

Total

[14]

[3}J

[270]J




Table 4.3-1
Surface Water Analytical Results

(Detects Only)
Area | | WRP-3 WRP-3 Dyer Dyer Dyer Dyer Dyer Dyer Dyer
Type | Open Water Open Water Open Wate Dpen Wate Open Water Open Water Open Water Open Water Open Water
Location ID Freshwater Salt Water SW-406 SW-406 99-SW-38 99-SW-40 SW-414  SW-414 SW-415 SW-415 SW-SP_SEEP
Date Screening = Screening 11/17/2004 11/17/2004 10/5/1999 10/5/1999 11/16/2004 11/16/2004 11/16/2004 11/16/2004 1/1/1986
CONSTITUENT UNITS| Criteria Criteria Primary Primary Primary Primary  Primary Primary Primary Primary Primary
Total/Filtered Total Total Filtered Total Total Total Filtered Total Filtered Total Total
Volatile Organic Compounds
1,1,1-trichloroethane (ug/l)
1-Butanethiol (ug/l)
Ethylbenzene (ug/l)
Toluene |(ug/l)
Xylenes (total) |(ug/l)
Semivolatile Organic Compounds 1
Di-n-butylphthalate (ug/l)
Di-n-octyl phthalate (ug/l) | 100
Dioctyl adipate (ugh) 260
0,0-diethyl phosphorodithiotic acid (ug/)
o,0-diethyl-s-ethyl phosphorothioate  (ug/l)
0,0-diethyl-s-methyl phosphorothioate | (ug/l)
0,0-s triethyldithiophosphate (ug/)
Metals
Aluminum (ugl) 87 81.6J [305])
Antimony (ug/l) 30
Arsenic (ug/) 150 | 36 1.1 1.1 1.6 1.7J il 2J
Barium (ug/h) 4 | [6.8]J [6.5]J
Beryllium (ugly | 066 |
Cadmium (ug/) | 0.25 8.8 [2.6] [2.7] [1.1] [1] [2.7] [2.6] [1.6] [2]
Calcium (ugll) | 231000 227000 275000 275000 291000 291000
Chromium (ug/l) | 74
Cobalt (ugh) 23 1.1 1.2 1.1 1.2 12 sl
Copper (ug/) 9 3.1
Iron (ug/l) 1000 147J 98.5J 392J
Lead {ug/l) 2.5 8.1 1.9J 2.3J
Magnesium (ug/l) 801000 801000 1000000 996000 1080000 1070000
Manganese (ug/) | 120 39.8 41.7J 18.3 20.1J 16.7 24.2)
Nickel (ug/l) | 52 8.2 1.9J 2J 2J 2.4 1.94 3.5J
Potassium (ug/l) | 239000  237000J 300000 302000 318000 321000
Silver (ugll) | 0.36
Sodium (ug/l) | 6440000 6390000 8000000 8020000 8520000 8590000
Vanadium (ug/) | 20 14 1.2 1.2 1.8
Zinc (ugM [ 120 81 [511]J [512)J [260]J [260]J [420]J [280]J [309]J [13900]
Sulfate "
Sulfate (mg/l) | 1660 2110 2260




Table 4.3-1
Surface Water Analytical Results

(Detects Only)
Area i | Dyer Dyer Dyer Pond Pond Pit Pit Pit Pit
Type | | Open Water  Open Water ~ Open Water Open Water Open WaterOpen Wate Open Wate Open Water Open Water
Location ID | | Freshwater  Salt Water SW-SP_SEEP SW-SP_SEEP SW-SP_SEEP SW-407 SW-407 99-SW-42 99-SW-49 SW-410  SW-410
Date Screening = Screening 1M1/1987 1/1/1990 111991 11/16/2004 11/16/2004 10/5/1999 10/5/1999 11/16/2004 11/16/2004
CONSTITUENT UNITS Criteria Criteria Primary Primary Primary Primary Primary  Primary Primary  Primary Primary
Total/Filtered Total Total Total Total Total Filtered Total Total Total Filtered Total
Volatile Organic Compounds ‘
1,1,1-trichloroethane |(ug/l)
1-Butanethiol |(ug/ly
Ethylbenzene (ug/l)
Toluene |(ug/l)
Xylenes (total) (ug/l)
Semivolatile Organic Compounds
Di-n-butylphthalate |(ug/)
Di-n-octyl phthalate | (ugfl)
Dioctyl adipate [(ug/l)
o,0-diethyl phosphorodithiotic acid (ug/) 1.66
0,0-diethyl-s-ethyl phosphorothicate | (ug/l) 3.49
0,0-diethyl-s-methyl phosphorothioate |(ug/l)
0,0-s triethyldithiophosphate |(ug/)
Metals |
Aluminum [(ug) 87 55.8J
Antimony (ug/) 30
Arsenic (ug/) = 150 36 1.5 1.6J 1.8 1.9J
Barium (ug/) | 4 [7.2)J [7.4)J
Beryllium (ug/l) 0.66
Cadmium (ug/) 0.25 8.8 [65] [49] [51] [1.4] [1.5] [1.2] [0.47]
Calcium (ug/l) 282000 284000 308000 310000
Chromium (uall) 74
Cobalt (ug/l) 23 1.3 1.2 1.3 1.3
Copper (ugfl) 9 3.1 [260] [470] [8.9]J [12.1)J 2J 3J
Iron (ug/) 1000 61.4J
Lead (ug/) 25 8.1 [3] [104] 1.3J
Magnesium (ugl) 1040000 1040000 1150000 1150000
Manganese (ug/) 120 20.3 21.4J 10.8 13.1J
Nickel (ugfl) 52 8.2 1.8J 2J 1.7J 1.8J
Potassium (ughh) 307000 309000 348000 353000
Silver (ug) 0.36 [2.3]
Sodium (ughh) 8290000 8270000 9170000 9330000
Vanadium (ug/l) 20 i 1.2 1.6 1.5
Zinc (ugf) 120 81 [16300] [268]J [87]J [110]J 65.2J 67.1J
Sulfate
Sulfate (mg/l) 2190 2460




Table 4.3-1
Surface Water Analytical Results
(Detects Only)

Area | | Pit Pit Pit Pit Cove Cove Cove Cove
Type | 5 Open Wate Dpen Wate Open Water Open Water Open Water Open WaterOpen WateiOpen Water
Location ID ; | Freshwater | Salt Water SW-419 SW-419 SW-424  SW-424 SW-411 SW-411  SW-411  SW-411
Date | Screening | Screening 12/2/2004 12/2/2004 11/18/2004 11/18/2004 12/3/2004 12/3/2004 12/3/2004 12/3/2004
CONSTITUENT 'UNITS| Criteria Criteria  Primary  Primary Primary Primary Duplicate 1 Primary Duplicate 1 Primary
Total/Filtered ‘ | Total Total Filtered Total Filtered Total Filtered Filtered Total Total
Volatile Organic Compounds |

1,1,1-trichloroethane (ug/l)

1-Butanethiol (ug/l)

Ethylbenzene |(ug/l)

Toluene (ug/l)

Xylenes (total) |(ug/l)

Semivolatile Organic Compounds

Di-n-butylphthalate (ug/l) |

Di-n-octyl phthalate [(ug/) |

Dioctyl adipate (ug/y

o0,0-diethyl phosphorodithiotic acid l(ug/l) |
o0,0-diethyl-s-ethyl phosphorothioate (ug/l) |

0,0-diethyl-s-methyl phosphorothioate | (ug/l)

0,0-s triethyldithiophosphate |(ugll)

Metals |

[Aluminum gl 87 sie) DNOGOM |
Antimony |(ugfl) 30 [ 0.71J
Arsenic |(ug/l) 150 36 0.85J 1.1d 1J 1.2J 1.4 1.4J) 1.5J 1.5]
Barium |(ug/l) 4

Beryllium |(ug/l) 0.66

Cadmium (ug) = 0.25 8.8 [2.3] [2.1] [2.4]

Calcium |(ug/l) 91600 133000 229000 235000 211000 214000 214000 213000
Chromium (ug/l) 74

Cobalt (ug/l) | 23 32

Copper (ug/l) 9 3.1 : ‘
Iron I(ug/l) 1000 147 386 163J 187 203
Lead (ug/l) | 2.5 8.1 1.5 1.6J 1.1
Magnesium |(ugll) 286000 438000 794000 823000 735000 741000 743000 745000
Manganese (ug/l) 120 52.2 51.2 376 43J 20.8 246 21.9 25.4 B
Nickel (ug/l) 52 8.2 2J 2.7 1.9J 2.5J 1.7 1.8J 1.6J 2.1J
Potassium |(ug/) 86700 129000 232000J 241000J 2150004 218000J 222000 216000J
Silver |(ugM | 0.36

Sodium (ugll) 2300000 3540000 6330000 6490000 5850000 5870000 5900000 5890000
Vanadium (ug/l) | 20 1.3 1.2 1.4 1.2 1.4
Zinc [(ug/) 120 81 [524]J [501]J [429]J

Sulfate |

Sulfate (mg/l) ‘ 931 1790 774 1650




Table 4.3-2: Summary of Chemicals Detected
Tailings Pile Surface Water and Seeps

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS
VOCs
1,1,1-trichloroethane (ug/l) 8 1 17
1-Butanethiol {ug/l) 8 2 2.9
Ethylbenzene {ug/l) 8 1 6
Toluene (ug/l) 8 1 5
Xylenes {ug/) 8 1 36
1SVOCs
Di-n-butylphthalate (ug/l) 8 1 22
Dioctyl adipate (ug/l) 8 0 ND
Dioctyl phthalate (ug/) 8 0 ND
o0,0-diethyl phosphorodithiotic acid {ug/) 8 2 10
0,0-diethyl-s-ethyl phosphorothioate {ug/) 8 6 14
0,0-diethyl-s-methy! phosphorothioate |(ug/l) 8 5 18
0,0-s triethyldithiophosphate {(ug/l) 8 1 13
Metals :
Aluminum (ug/l) 2 2 834
Antimony (ug/) 2 2 1.3
Arsenic (ug/l) 2 2 3.1
Barium (ug/) 2 2 8.6
Beryllium (ug/l) 2 0 ND
Cadmium (ugfl) 15 14 25
Calcium (ug/l) 2 2 76900
Chromium (ug/) 2 0 ND
Cobalt (ugh) 2 0 ND
Copper (ug/l 13 9 550
Iron (ug/l) 2 2 1030
Lead (ug/) 15 9 44.2
[Magnesium (ug/l) 2 2 8550
Manganese (ug/l) 2 2 54.6
Mercury (ug/l) 3 0 ND
Nickel {ug/l) 6 5 60
Potassium (ug/l) 2 2 2400
Selenium (ug/) 3 0 ND
Silver (ugh) 3 0 ND
Sodium (ug/l) 2 2 24400
Thallium (ug/l) 2 0 ND
Vanadium (ug/l) 2 0 ND
Zinc (ug/) 13 13 12100
Sulfate (ug/) 2 2 113000
Cyanide (ug/l) 6 0 ND




Table 4.3-3: Summary of Chmicals Detected in Goose Pond Surface Water

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT UNITS
VOCs
1,1,1-trichloroethane {ug/l) 1 0 ND
1-Butanethiol (ug/l) 1 0 ND
Ethylbenzene (ug/) 1 0 ND
Toluene (ug/) 1 0 ND
Xylenes - [{ug/l) 1 0 ND
SVOCs
Di-n-butylphthalate (ug/l) 1 0 ND
Dioctyl adipate (ug/l) 1 0 ND
Dioctyl phthalate (ug/t) 1 0 ND
0,0-diethyl phosphorodithiotic acid (ugh) 1 0 ND
0,0-diethyl-s-ethyl phosphorothioate (ug/) 1 0 ND
0,0-diethyl-s-methyl phosphorothioate |{ug/l) 1 0 ND
0,0-s triethyldithiophosphate (ugfl) 1 0 ND
Metals
Aluminum (ugfl) 6 5 380
Antimony {(ug/l) 6 0 ND
Arsenic (ug/l) 6 8 1.9
Barium (ug/l) 6 6 7.4
Beryllium (ug/l) 6 0 ND
Cadmium (ug/h) 16 14 18
Calcium (ug/l) 6 8 310000
Chromium {ug/l) 6 0 ND
Cobalt (ug/l) 6 4 1.3
Caopper (ug/l) 15 13 58.8
Iron (ug/l) 6 5 386
Lead (ug/) 16 10 50
Magnesium (ug/h) 6 6 1150000
Manganese (ug/h 6 6 51.2
Mercury (ug/l) 12 0 ND
Nickel (ug/l) 6 6 2.7
Potassium {ug/l) 8 8 353000
Selenium (ug/l) 12 0 ND
Silver (ug/l) 12 1 2.3
Sodium (ug/t) 8 8 9330000
Thallium (ug/l) 6 0 ND
Vanadium (ug/) 6 3 1.6
Zinc (ug/h 15 14 6500
Sulfate (ug/) 6 6 2460000




Table 4.3-4: Summary of Chemicals Detected in
Dyer's Cove Surface Water

Times Maximum

Detected | Concentration
CONSTITUENT
Aluminum 2 305
Antimony 0 ND
Arsenic 2 2
Barium 2 7.7
Beryllium 0 ND
Cadmium 4 2.6
Calcium 2 291000
Chromium 0 ND
Cobait 2 1.3
Copper 4 16
Iron 2 392
Lead 3 4.8
Magnesium 2 1070000
Manganese 2 24.2
Mercury 0 ND
Nickel 2 3.5
Potassium 2 321000
Selenium 0 ND
Silver 0 ND
Sodium 2 8590000
Thallium 0 ND
Vanadium 2 1.8
Zinc 4 437
Sulfate 2 2260000




Table 4.3-5; Summary of Chemicals Detected in Goose Cove Surface Water

Times Times Maximum

Sought | Detected | Concentration
CONSTITUENT|UNITS|
Aluminum (ugh) 2 2 167
Antimony (ughy 2 1 0.71
Arsenic (ug/l) 2 2 1.5
Barium ug/l) 2 2 6.2
Beryllium (ughy 2 0 ND
Cadmium (ug/l) 2 2 1
Calcium (ug/l) 2 2 214000
Chromium (ug/l 2 0 ND
Cobalt (ug/l) 2 0 ND
Copper (ug/h) 2 2 21.4
Iron (ugll) 2 1 203
Lead (ug/l) 2 1 1.1
Magnesium {ug/l) 2 2 745000
Manganese (ug/l) 2 2 254
Mercury (ug/l) 2 -0 ND
Nickel (ug/) 2 2 2.1
Potassium (ug/l) 2 2 222000
Selenium (ug) 2 0 ND
Silver {ug/l) 2 0 ND
Sodium (ug/l) 2 2 5900000
Thallium (ug/ 2 0 ND
Vanadium {ug/l) 2 2 1.4
Zinc (ug/l) 2 2 190




Table 4.4-1
Drinking Water Analytical Resuits
(Detects Only)

EPA Maine| Region IX 1F 1F 1F 1F 2F 2F 2F 2F 3F 3F 3F 3F 4F

MCLs MEG | Tap Water |12/1/1967|5/1/1968|7/1/1968 | 9/1/1968| 12/1/1967 | 5/1/1968| 7/1/1968 | 9/1/1968 | 12/1/1967 | 5/1/1968 7/1/1968 | 9/1/1968 | 12/1/1967
CONSTITUENT |UNITS PRGs Primary | Primary | Primary | Prima Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary
Metals
Aluminum (ug/l) 1430 3650
Arsenic ~Hugh) 10 10 0.045
Barium T(ug/hy | 2000 2000 255
Beryllium (ug/l) 4 7
Cadmium (ug/h 5 3.5 2 0 0.001 0.01 0 0.002
Calcium (ug/l)
Chromium (ug/l) | 100 40 11
Cobalt (ug/y 73
Copper (ug/l) | 1300 1300 146 0.5 0.4 0.03 0.01 0.1 0.05 0.03 0.05 0.1 0.25 0.03
iron (ug/) 1095
Lead {ug/l) 16 10 0 0 0.02 0
Magnesium (ug/l)
Manganese (ug/h 500 88
Mercury (ug/) 2 2 1.4
Nickel (ug/l) 140 73 0.02 0.02 0.02 0.02 0.02 0.03
Potassium (ug/h)
Sodium (ug/l) 20000
Vanadium (ug/l) 3.6
Zinc (ug/) 2000 1095 1.5 0 1.6 1.3 1.07 0.68 0.1 0.11 0.08 0.1
Sulfate {ug/)
Boron [{ug/l) I 630 | 730 |




Table 4.4-1

Drinking Water Analytical Results

{Detects Only)

EPA Maine| Region IX 4F 4F 4F 5F 5F 5F 5F 6F 6F 7F 7F 7F 8F

MCLs MEG | Tap Water |5/1/1968,7/1/1968|9/1/1968|12/1/1967 | 5/1/1968 | 7/1/1968 | 9/1/1968 | 12/1/1967 | 9/1/1968| 12/1/1967 | 5/1/1968| 7/1/1968 | 12/1/1967
CONSTITUENT|UNITS PRGs Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary
Metals
Aluminum (ug/) 1430 3650
Arsenic {ug/l) 10 10 0.045
Barium (ug/l) | 2000 2000 255
Beryllium (ug/h 4 7
Cadmium (ug/l) 5 3.5 2 0.001 0 0.001 0
Calcium (ug/l)
Chromium (ug/y | 100 40 11
Cobalt (ug/l) 73
Copper (ug/l) | 1300 1300 146 0.07 0.04 0.06 0.2 0.15 0.12 0.2 0.005 0.03 0.04 0.02
Iron (ug/l) 1095
Lead (ug/h) 15 10 0 0.01 0 0.01
Magnesium (ug/)
Manganese (ug/l) 500 88
Mercury (ug/l) 2 2 1.1
Nickel (ug/l) 140 73 0.01 0.03 0.02 0 0.01 0.05
Potassium {ug/l)
Sodium (ug/ 20000
Vanadium (ug/h) 3.6
Zinc (ug/l) 2000 1095 0.04 0.08 1.6 0.08 0.47 0.45 0.1 0.09 0.02 0.03 1.6
Sulfate (ug/)
Boron (ugh) 630 | 730 | N ]




Table 4.4-1
Drinking Water Analytical Results

(Detects Only)
| EPA Maine; Region IX 8F 8F |9F_HARDING|9F _HARDING|9F_HARDING|9F_HARDING|9F_HARDING|9F HARDING| 10F 10F
MCLs MEG | Tap Water |5/1/1968|7/1/1968| 12/1/1967 5/1/1968 7/1/1968 9/1/1968 1/1/1986 1/1/1990 1 12/1/1967|5/1/1968
CONSTITUENT |UNITS PRGs Primary | Primary Primary Primary Primary Primary Primary Primary Primary | Primary
Metals
Aluminum {ug/l) 1430 3650
Arsenic (ug/l) 10 10 0.045
Barium (ug/l) | 2000 2000 255
Beryllium (ug/h) 4 7
Cadmium (ug/h 5 35 2 0 0
Calcium (ug/l)
Chromium (ug/l) | 100 40 11
Cobalt (ug/l) 73
Copper (ug/l) | 1300 1300 146 0.04 0.04 0.02 0.04 0 0.04 0.02 0.02 0.06
Iron (ug/l) 1095
Lead {ug/l) 15 10 0.01 0.05 0.02
Magnesium (ug/t)
Manganese (ug/l) 500 88
Mercury (ug/) 2 2 1.1
Nickel (ug/l) 140 73 0.15 0.04 0.05
Potassium (ug/l)
Sodium (ug/h 20000
Vanadium (ug/l) 3.6
Zinc (ug/l) 2000 1095 0.72 0.03 0.07 0.01 0.07
Sulfate (ug/)
Boron (ugll) 630 | 730




Table 4.4-1
Drinking Water Analytical Results
(Detects Only)

EPA Maine| Region IX 10F 10F | 11F_ROBINSON| 11F_ROBINSON| 12F_JGRAY|12F_JGRAY|12F_JGRAY|12F_JGRAY|12F_JGRAY| 12F_JGRAY
MCLs MEG | Tap Water |7/1/1968|9/1/1968 12/1/1967 1/1/1986 12/1/1967 | 5/1/1968 7/1/1968 1/1/1986 1/1/1990 1/1/1991

CONSTITUENT|UNITS PRGs Primary | Primary Primary Primary Primary Primary Primary Primary Primary Primary

Metais

Aluminum (ug/l) 1430 3650

Arsenic (ug/h) 10 10 0.045

Barium (ug/) | 2000 2000 255

Beryllium (ug/l) 4 7

Cadmium (ug/l) 5 3.5 2 0.001 0

Calcium {ug/

Chromium (ug/l) | 100 40 11

Cobalt (ug/) 73

Copper (ug/l) | 1300 1300 146 0.03 0.03 0.01 0.04 0.02 0.2 0.09 0.26

Iron (ug/l) 1095

Lead (ug/) 15 10 0.09 0 0.05

Magnesium (ug/)

Manganese (ug/l) 500 88

Mercury (ug/h 2 2 1.1

Nickel (ug/l) 140 73 0.03 0.03

Potassium (ug/l)

Sodium (ug/l) 20000

Vanadium {ug/) 3.6

Zing (ug/l) 2000 1095 0.04 0.02 1.6 0.3 0.04 0.02 0.02

Sulfate (ug/h)

Boron (ug/l) 630 730




Table 4.4-1
Drinking Water Analytical Results

(Detects Only)
EPA Maine| Region IX |13F_SMITH|13F_SMITH|13F_SMITH|13F_SMITH! 14F_RANKIN| 14F_RANKIN[ 14F_RANKIN|14F_RANKIN| 14F_RANKIN| 14F_RANKIN
MCLs MEG | Tap Water | 12/1/1967 | 5/1/1968 | 7/1/1968 | 1/1/1986 12/1/1967 5/1/1968 7/1/1968 9/1/1968 1/1/1986 1/1/1990
CONSTITUENT {UNITS PRGs Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Metals
Aluminum (ug/l) 1430 3650
Arsenic (ug/) 10 10 0.045
Barium (ug/l) | 2000 2000 255
Beryllium (ug/l) 4 7
Cadmium (ugfl) 5 3.5 2 0.001 0.008 0
Calcium (ug/l)
Chromium (ugM) | 100 40 11
Cobalt (ug/l) 73
Copper (ug/l) | 1300 1300 146 0.14 0.08 0.03 0.05 0.09 0.11 0.25 0.18 0.04
Iron (ug/l) 1095
Lead {ug/h) 15 10 0.01 0.08 0.005
Magnesium (ug/l)
Manganese (ug/l) 500 88
Mercury (ug/l) 2 2 1.1
Nickel (ug/l) 140 73 0.03 0.04
Potassium (ug/)
Sodium (ug/) 20000
Vanadium (ug/y 36
Zinc (ugfl) 2000 1095 0.05 0.03 0.01 0.05 0.04 0.05
Suifate (ug/)
Boron (ug/l) 630 730




Table 4.4-1
Drinking Water Analytical Results

(Detects Only)
EPA Maine| Region IX | 14F_RANKIN| CALLAHAN_ WATER | DWCA-01] DWCA-01| DWCA-02 | DWCA-03| DWCA-04 | DWCA-05| DWCA-05| DWCA-068| DWCA-06
MCLs MEG | Tap Water 1/1/1991 1/1/1986 8/29/2002 | 9/10/2003 | 9/10/2003 | 9/10/2003 | 9/10/2003 | 9/10/2003 | 8/26/2004 | 8/29/2002 | 9/10/2003
CONSTITUENT|UNITS PRGs Primary Primary Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary
Metals
Aluminum (ug/) 1430 3650
Arsenic {ug/) 10 10 0.045 0
Barium (ug/l) | 2000 2000 255
Beryllium (ug/l 4 7
Cadmium (ug/t) 5 3.5 2 0
Calcium ug/l)
Chromium (ug/) | 100 40 11
Cobalt (ug/l) 73
Copper (ugfl) | 1300 1300 146 31 24 110 86 13 00 73 80 0
Iron (ugfl) 1095 20 30 10 00 480 20 30
Lead (ug/h 15 10 9 0 7 4.3
Magnesium (ug/f)
Manganese (ug/h) 500 88 10 80 0 60
Mercury (ug/l) 2 2 1.1
Nickel (ug/l) 140 73
Potassium (ugh)
Sodium (ugfl) 20000
Vanadium (ug/l) 36
Zinc (ug/l) 2000 1095 0.02 0.02 46 46 71 48 400 170 40 150 100
Sulfate (ug/h) 45000 12000 11000 9000 12000 13000 18000
Boron (ug/h) 630 730




Table 4.4-1

Drinking Water Analytical Resuits
(Detects Only)

EPA Maine| Region IX | DWCA-06 | DWCA-07 | DWCA-08 | DWCA-09| DWCA-10| DWCA-10| DWCA-10| DWCA-11| DWCA-11| DWCA-11| DWCA-12| DWCA-12
MCLs MEG | Tap Water | 8/26/2004 | 9/10/2003} 9/10/2003 | 9/10/2003 | 8/29/2002 | 9/10/2003 | 1/12/2005 | 8/29/2003 | 9/10/2003 | 1/12/2005 | 8/29/2002 | 1/12/2005
CONSTITUENT |UNITS PRGs Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary
Metals
Aluminum (ug/l) 1430 3650 60
Arsenic (ug/l) 10 10 0.045 4.0 0.28 0 0.4
Barium (ug/l) | 2000 2000 255 4.7 2.9
Beryllium (ug/l) 4 7 0.06J 0.08J
Cadmium (ug/l) 5 3.5 2 0 0 0.04J 0.064
Calcium (ug/) 24800 9390 17400
Chromium (ug/l) | 100 40 11
Cobalt (ugl) 73 0.16J 0.11J
Copper (ug/l) | 1300 1300 146 95 100 140 34 28 0.79J 0 0 27 80.8J
Iron (ug/) 1095 60 10 20 m 40 10 11.6J 287
Lead (ug/l) 15 10 5 ! 5 0.03J 3 0.4
Magnesium (ug/h) 3720 4930 1740
Manganese {ug/h 500 88 30 0 10 23 | 16.7
Mercury (ug/l) 2 2 1.1 0.1 0.1 0.1
Nickel (ug/l) 140 73 0.29J 1.9 2.3
Potassium (ug/l) 1320 4940 712
Sodium (ug/l) 20000 6760 10400 7800
Vanadium (ug/) 3.6 0.48J
Zinc (ug/) 2000 1095 240 00 8 10 13 2.2J 24 66 31.9J 10 56.4J
Sulfate (ughl) 19000 23000 27000 28000 15000 13600 12000 8750 13500
Boron (ug/l) 630 730




Drinking Water Analytical Results

Table 4.4-1

(Detects Only)
EPA Maine| Region IX | DWCA-13| DWCA-15| DWCA-15| DWCA-15 | DWCA-15| DWCA-16| DWCA-16| DWCA-16] DWCA-16 | DWCA-17| DWCA-17
MCLs MEG | Tap Water |9/10/2003 | 8/29/2002 | 9/10/2003 | 10/21/2003| 1/11/2005 | 5/13/2003 | 9/10/2003| 1/11/2005| 1/11/2005 | 9/10/2003 | 11/18/2004
CONSTITUENT |UNITS PRGs Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary |Duplicate 1 | Primary | Primary
Metals
Aluminum (ug/l) 1430 3650
Arsenic (ug/l) 10 10 0.045
Barium (ug/l) | 2000 2000 255 3.6 3.7
Beryllium (ug/) 4 7
Cadmium ug/l) 5 35 2 0.03J 0.02J
Calcium (ug/l) 40800 24200 24300
Chromium (ug/l) | 100 40 11
Cobalt (ug/ 73
Copper (ug/l) | 1300 1300 146 43 21 53 7 11.5J 59
Iron (ug/) 1095 10 50
Lead (ug/h) 15 10 00 3 4J 4
Magnesium (ug/h) 4970
Manganese (ug/l) 500 88
Mercury (ug/l) 2 2 1.1 0.1
Nickel (ug/l) 140 73 0.61
Potassium (ug/) 1200
Sodium (ug/l) 20000 11700 13300 13400
Vanadium (ug/l) 3.6 0.53
Zinc (ug/l) 2000 1095 32 460 1.64 44 53 28.7J 31.3J 64
Sulfate (ug/) 16000 18000 18000 9530 12000 13100 13100 8000
Boron (ug/l) 630 730




Table 4.4-1
Drinking Water Analytical Resuits
(Detects Only)

EPA Maine| Region X | DWCA-17 | DWCA-17 | DWCA-17 | DWCA-17| DWCA-18] DWCA-18| DWCA-19| DWCA-19| DWCA-19| DWCA-20| DWCA-22| DWCA-23
MCLs MEG | Tap Water |11/18/2004 | 11/18/2004 | 11/18/2004 | 1/11/2005 | 9/10/2003 | 1/12/2005 | 5/13/2003 | 6/25/2003 | 8/26/2004 | 6/25/2003 | 8/29/2002 | 8/29/2002

CONSTITUENT |UNITS PRGs Primary Primary Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary | Primary

Metals

Aluminum (ug/l) 1430 3650 140 240

Arsenic (ug/) 10 10 0.045 0 0

Barium (ug/l) | 2000 2000 255 0.95J 5.6 4 7

Beryllium (ug/) 4 7 0.04J

Cadmium (ug/) 5 3.5 2 0.02J 0.08J 0

Calcium (ug/) 19400 11300

Chromium (ug/) | 100 40 1 8.8 7 1

Cobalt (ug/) 73 0.05J

Copper (ug/l) | 1300 1300 146 2O 34 32 34.9] 490 82.7 0 00 68 7 40 61

Iron {ug/l) 1095 30 16.1J 20 42.3 0 520

Lead (ug/) 15 10 5 0.77J 4 4 80 0 0

Magnesium (ug/h 3760 2420

Manganese (ug/) 500 88 1.6 1.1 35 20

Mercury (ug/l) 2 2 1.1 0.1 0.1

Nickel {ug/y 140 73 0.35J 0.62 8 4 3

Potassium (ug/) 1150 4610

Sodium (ugh) 20000 9310 11000

Vanadium (ugh) 3.6

Zinc (ug/) 2000 1095 36 25.1J 55 22J 000 00 00 10

Sulfate (ug/l) 8000 6460 17000 13500 27000 32000

Boron (ug/l) 630 730 14




Table 4.4-1

Drinking Water Analytical Results

(Detects Only)

EPA Maine| Region IX | DWCA-24 | DWCA-25 | DWCA-26 | DWCA-27| DWCA-28| DWCA-29| DWCA-30| DWCA-31| HOWARD | MGRAY-SANDECKI

MCLs MEG | Tap Water |10/21/2003| 10/21/2003| 10/21/2003 | 8/26/2004 | 8/26/2004 | 8/26/2004 | 8/26/2004 | 8/26/2004| 1/1/1987 1/1/1986
CONSTITUENT |UNITS PRGs Primary Primary Primary | Primary | Primary | Primary | Primary | Primary | Primary Primary
Metals
Aluminum (ug/h) 1430 3650 70
Arsenic (ug/) | 10 10 0.045 _m
Barium (ug/l) | 2000 2000 255 17
Beryllium (ugh) 4 7 |
Cadmium (ugh) 5 3.5 2 } 0 0.01
Calcium ug/l)
Chromium (ug/) | 100 40 11
Cobalt {ug/l) 73
Copper (ug/) | 1300 1300 146 24 120 60 25 23 0.12 0.43
Iron (ug/l) 1095 10 30 160 110 10 20
Lead (ug/l) 15 10 3 4 5 0.003
Magnesium (ug/l)
Manganese {ug/l) 500 88 20 20
Mercury ug/l) 2 2 1.1
Nickel (ug/l) 140 73 6
Potassium (ug/t)
Sodium (ug/h 20000
Vanadium (ug/l) 3.6
Zinc (ug/l) 2000 1095 23 12 3 750 13 28 18 5 0.45 0.26
Sulfate (ug/l) 5000 9000 28000 | 17000 15000 10000 11000 8000
Boron (ugh) | 1.30 730 \




Table 4.4-1

Drinking Water Analytical Resuits
(Detocts Only)
EPA Maine| Region IX | MGRAY-SANDECKI | MGRAY-SANDECKI | MGRAY-SANDECKI | NORRINGTON
MCLs MEG | Tap Water 1/1/1987 1/1/1990 11171991 1/1/1987
CONSTITUENT |UNITS PRGs Primary Primary Primary Primary
Metals
Aluminum (ug/l) 1430 3650
Arsenic (ug/) 10 10 0.045
Barium (ug/) | 2000 2000 255
Beryllium (ug/) 4 7
Cadmium (ug/l) 5 3.5 2 0.005 0.0007
Calcium (ug/) .
Chromium ug/l) | 100 40 11
Cobalt (ugfl) 73
Copper (ug/l) | 1300 1300 146 0.25 04
iron ug/l) 1095
Lead (ug/l) 15 10 0.001 0.003
Magnesium {ug/h)
Manganese (ug/) 500 88
Mercury (ug/l) 2 2 1.1
Nickel (ug/l) 140 73
Potassium (ug/l)
Sodium (ug/h) 20000
Vanadium (ug/l) 3.6
Zinc (ugl) 2000 1095 0.04 0.08
Suifate ug/l)
Boron {ugh) 630 730




Table 4.5-1
Marine Flora/Fauna Analytical Results
(Detects Only)

| CASTINE_1  CASTINE_1_N  CASTINE_2 CASTINE_3 CASTINE_4 CR-3 GOOSE_COVE CR-3
1 mussel mussel mussel mussel mussel mussel mussel clam
Fish Tissue M. edulis M. edulis M. edulis M. edulis M. edulis M. edulis M. edulis Mya arenaria

Screening Level 10/6/2001 1/1/1989 10/6/2001 10/6/2001 10/6/2001 12/7/1974 11111993 12/7/1974

CONSTITUENT UNITS

Polyaromatic Hydrocarbons

1-Methylphenanthrene | (ug/kg) | 0.84 1.4

Benzo(a)anthracene  |(ug/kg) | 4.3 1 0.89

Benzo(b)fluoranthene  (ug/kg) | 22 0.77 1.5

Chrysene ~ (ug/kg) | 22 sk 1.2

Fluoranthene (ugrkg) | 22 0.80B 0.92B 1.4B 2.3B

Phenanthrene (ug/kg) | 210 0.73B 0.76B 1.3B 2.3B

Pyrene (ug/kg) | 22 0.6 0.64 1 1.4

Metais | !

Aluminum {(ma/kg) 0.8 [283.37] [371.02] [381.38] [198.26]

Arsenic (mg/kg) 0.002 [15.13] [11.97] [11.89] [16.5]

Cadmium (mg/kg) 0.004 [7.31] [9.1] [6.6] [6.46] [6.99]

Chromium (mg/kg) 0.02 [1.63] [1.3] [1.2] [1.52] [1.5]

Cobalt (mg/kg) | 4

Copper (mg/kg) | 0.5 [16.02] [8.9] [10.68] [11.16] [11.36]

Iron (mg/kg) | 445.66 210 438.67 456.21 388.43

Lead (mg/kg) 0.0008 [11.43] [6.3] [8.21] [9.72] [11.22]

Mercury (mg/kg) 0.1059 0.12 0.1192 0.112 0.1065

Nickel (mgrkg) 0.042 [3.29] [0.95] [3.03] [0.99]

Silver (mg/kg) 0.37 0.1

Zinc (mg/kg) 0.3 [223.87] [180] [167.52] [171.38] [202.54)




Table 4.5-1
Marine Flora/Fauna Analytical Results
(Detects Only)

CR-3 CR_GOOSE_POND CR-3 CR-3
bloodworm coho salmon seaweed seaweed
Glycera Onchorhyncus Chondrus
Fish Tissue dibranchiata kisutch Fucus sp. crispus
Screening Level 12711974 111975 12/7/1974 12/7/11974
CONSTITUENT UNITS
Polyaromatic Hydrocarbons
1-Methylphenanthrene (ug/kg)
Benzo(a)anthracene  (ug/kg) 4.3
Benzo(b)fluoranthene  (ug/kg) 22
Chrysene (ug/kg) 22
Fluoranthene (ug/kg) 22
Phenanthrene (ug/kg) 210
Pyrene (ug/kg) 22
Metals
Aluminum |(mg/kg) 0.8
Arsenic (mg/kg) 0.002
Cadmium (mg/kg) 0.004 3.53 0.46
Chromium (mg/kg) | 0.02
Cobalt (ma/kg) | 4 4.9
Copper (ma/kg) | 0.5 [4.67] [0.67] 18.4 2906
Iron (ma/kg) 57 392 1230
Lead (ma/kg) 0.0008 5 19.5
Mercury (mg/kg) |
Nickel (mg/kg) | 0.042
Silver (mg/kg) | 0.37 0.08 0.52 0.77
Zine (mokg)’ 03 NN 188




Table 6.0-1: RI/FS Data Needs

Potential

Data Item Data Gaps Comments

Geology

Bedrock Elevation yes The true bedrock surface elevation should be
verified via drilling at key locations.

Topography no Site survey completed

Soil particle size yes Data needed for subsurface soils to evaluate

' contaminant fate and transport and geotechnical
properties.

Hydrogeology

Overburden hydraulic yes Data needed to evaluate fate and transport and

conductivity, other aquifer possibly to evaluate dewatering alternatives.

parameters _

Bedrock hydraulic yes No hydraulic conductivity test data are available for

conductivity, other aquifer the bedrock. These data will be needed if bedrock

parameters aquifer is contaminated.

Vertical hydraulic gradient | yes Well clusters on the site to evaluate vertical
hydraulic gradients in overburden and bedrock and
evaluate vertical ground water transport pathways

: to bedrock and surface water. '

Water table elevation/flow | yes No water table maps exist and there are no ground

direction/seepage velocity water monitoring points.

Bedrock aquifer yes No data exist for evaluation of bedrock ground

potentiometric surface water flow direction. These data will be needed if
bedrock aquifer is contaminated.

Goose Pond flow yes No data exist regarding flow in Goose Pond. These

information (tidal flow, data will be needed to evaluate the fate and

floodplain, flow rate, tidal transport of contaminated sediment and surface
elevation, temperature/ water. ‘

salinity/pH profile with

depth in pit)

Sediment thickness and yes Thickness estimates based on sub-bottom profiling

lateral extent will be useful, but sampling will be needed to
determine the thickness of sediments deposited
after the mining operations began. Will need these
data to estimate remedial costs for sediment

_ dredging or capping.

Annual Precipitation yes Data need to be compiled for site.

Ecological

Wetland extent yes No wetland delineation has been completed at the
site.

Habitat no TRC completed a habitat evaluation.




Table 6.0-1: RI/FS Data Needs

Data Item

Potential
Data Gaps

Comments

Bioassay

yes

Additional data needed in Goose Pond, Goose
Cove, Dyer Cove and possibly the Former Pit Area
to evaluate impacts to fin fish and shell fish.
Toxicity testing of shellfish, benthic invertebrates
and fish recommended.

Background

yes

Reference data were collected in the RI.

Nature and Extent of Contamination (On-site)

Bedrock ground water

yes

No recent test data exist to evaluate bedrock ground
water quality.

Need background data for metals due to expected
natural elevated metals concentrations.

Overburden ground water

yes

No recent test data exist to evaluate overburden
ground water quality.

Surface water

yes

Seeps at Tailings Pile, Waste Rock Pile 3 and
Waste Rock Pile 2 need to be sampled to determine
nature and extent of contamination, for risk
assessment and to evaluate fate and transport.
Non-chemical water quality parameters (pH,
dissolved oxygen, Eh, salinity, temperature, etc.)
needed in surface water bodies to evaluate fate and
transport of contaminants. Data needed during all
phases of tidal cycle.

Sediment

yes

Sediment thickness and lateral extent.

Surface soil

yes

Data needed to evaluate acid generating potential,
neutralization potential, sulfur content, metals
content and leachability testing of waste materials.

Subsurface soil

yes

Need at least eight subsurface soil samples at each
of the Waste Rock Piles, the Tailings Pile, the Ore
Pad and the Former Operations Area for Risk
Assessment.

Subsurface soil contamination in process area not
delineated. :

Geotechnical information needed to evaluate
stability of waste rock piles, Ore Pad and Tailings
Pile.

Data needed to evaluate acid generating potential,
neutralization potential, sulfur content, metals

‘content and leachability testing of waste materials.

Volume of waste in rock and tailings piles.
Consolidation analysis of Tailings Pile (Cone
Penetrometer data transect, moisture data, density
data.

| Air/dust

yes

Given the elevated metals concentrations in surface




Table 6.0-1: RI/FS Data Needs

Potential
Data Item Data Gaps Comments
soils, dust sampling should be performed for metals
and silica.
Biota Yes Sampling of forage fish, fin fish, shellfish and

benthic invertebrates needs to be performed to
evaluate impact to the food chain.

A taxonomic analysis of the benthic invertebrate
population needs to be completed to determine
whether there is a noticable impact

Nature and Extent of Contamination (Off-site)

Residential Wells yes Continued monitoring recommended due to
variable past results.

Surface water yes Sampling in Penobscot Bay should be conducted to
determine impact. _
Sampling of water in sump should be performed

Sediment yes Sampling in Penobscot Bay should be conducted.
Insufficient data in Weir Cove.
Sampling of sediment in sump should be performed

Surface soil no Sufficient data exist for HHRA
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Boott Mills South

FIGURE 2.6—1 116 John Street

Lowell, MA 01852
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Boott Mills South

FIGURE 2.8-—1 116 John Street

Lowell, MA 01852
RESIDENTIAL WELL SAMPLE LOCATIONS 978-970-5600
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02138 CALLAHANCONCEPTUAL/BEDROCK

end:

Castine Volcanics (Late Cambrian)

Elisworth Schist (Middle Cambrian)

Islesboro F (Cambrian? and Lake P

Diabase (Sllurian?)

Granite of Sedgwick (Silurian}

Plutonic rocks of the border zone

Gabbro

Granite of Grey Ridge

Granite of Camp Stream

Peridotite of Little Deer Isle (Jurassic?)

BASE MAP IS A PORTION OF THE FOLLOWING:
GEOLOGY OF NORTHERN PENOBSCOT BAY, MAINE
BY DAVID B. STEWART WITH
CONTRIBUTIONS TO GEOCHRONOLOGY
BY ROBERT D. TUCKER, 1998

Figure 3.1-1
2 : " BEDROCK GEOLOGY MAP
——— CALLAHAN MINING SUPERFUND SITE
< Bl BROOKSVILLE, MAINE

Boott Mills South

Foot of Join Steet
Lowell, MA 01852
976-970-5600

TRC PROJ. NO.: 02136-0480-01TH1

IMF= Metcalf & Eddy

EPA CONTRACT NO.: 68-W§-0042

RAC SUBCONTRACTOR NO.: 107061
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Discharge Pipe

Figure 3.1-4: Side-scan
Image of Goose Cove
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SUB-BOTTOM PROFILEC - 7

South

Figure 3.1-5: Sub-bottom
Profile of Former Mine Pit
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All concentrations in Boott Mills South

milligrams per kilogram (mg/kg) IO R FIGURE 4.2—-2 116 dohn Street

Urits | Fresh Water Sediment| _Sediment SEDIMENT ANALYTICAL RESULTS §76-570-5600
BACKGROUND LOCATIONS

CALLAHAN MINING SUPERFUND SITE
BROOKSVILLE, MAINE

[conc] indicates concentration exceeds one or more screening val
— IMEE wetcar & Eday




SW-411 12/03/04] 12/03/04 [99-SW-42 |10/05/99
Primary {Duplicate 1 Primary
Constituent Constituent

Arsenlc 15J 154 Arsenlc
Cadniun [1] [0.877 Cadnlun £0.51U
Copper [21.41J) [16.61.1} #4s Copper: 241
Lead 11 i | Lead [33UJ
Zinc [1901J L1773]] 08 Zinc 8714
P i

SW-419 12/02/04 hY. SW-411
Primary \

Constituent

Arsenlc 113
Cadmiun 213
Copper
Lead 15|
Zinc 5013

SW-WCD 01/01/86

Primary | 4
Constliuent -
Arsenlc
Cadmiun £y
Copper 2010
Lead C3u|
Zine 200]

N SU—‘HS 11/16}6-; — SW-410 11/16/04
] Primary '\CSe g 5 ’ SW-424 gﬁ,.?:,?; Primary

Constituent & Iy 4 ! . Constltuent Constituent
Arse:'\lc 2 \ Arsenlc [EX] Arsenic 19J
Cadniur 2] ¢ Codrian 7541 Cadniun 10,523
Copper [161) T Copper 19811 Copper 2u
Lead [4£.81) Leod 1.6J Lead U

1 Z[nzfr ‘ [3091J Zinc Ta461J Zinc 67.1J)

7 99'8‘\\/—*0 10/05/99 99-SW-49 [10/05/99

Prinar & . = Primary
I8 |Constituent X s . 3 e S E:&f’:ﬂ; Constituent

Arsenic N 4 P ConstiHuent Arsenlc
m - RNT A - e ] Cadmiun 121
[ R | sl > Cadnlun T15] Copper EX]
E31J T J (M e A i Y Copper [12.43J Lead (33U

2603 4|8t ; Teod i3] Zinc [1101J
T N / Zinc 2751

99-SW-38 12/:]5/99 e
Constituent ey * X/ / SW-414 11/16/04
Arsenlc 7 ' Primary

Constituent
| Cadmlum L1 Arsenic 174

¢ Caopper 73 A5 T, ._f‘ / [T 261
Lead £31UJ ! Y Copper [13.61J
Zinc [2601J4 Lead 2.3

Zinc L4371

SW-SP_SEEP|01/01/86|01/01/87|0L/01/90 i ; & el SW-406 1/17/04
Primary | Primary |Primary i ) - Primary
Constituent i ’ Constituent

Arsenlc , | z Arsenlc 11]
Cadmiun Tea T45] | {HIS ; ‘ 3 Cadnlun 271
Copper [S0IU [260] L - { 1 k — Copper [20.71J

Lead £3] £3] & : AN (N Lead 193]
 [Znc [133001 [30001 N / 3 e N Zinc [5121)

oy

99-SW-36 |10/05/99

SW-423 11716704 o T S ¢ ; S e
* p?“"lﬂry H f: 5 A 2 / ONs’ Uen

Constituent ¢ Y < 3 TN ’ "z Arsenlc
Arsenic 10.6J ! X : . Cadmium [1]
Cadnlum [103 J c . i \ Copper [14]

Copper [46.91J ' b= { : Lead [31)]
Lead [37.23J q 7 vz A Zinc 2701

— e 59-Sw-34 [10/05/99
Primary

99-TPR-50 |10/05/99 A W J Constituent
Primary 2 e W LELS A 5 Arsenic

gor‘sii‘tuﬁ*n* . i X Cadniun 273

rsenic A 7 < ! % ‘ pp 501

ICadmium [23] 7 { 2 | Copper:

Lead [41J
Copper [84] Zinc E7901]
Lead 313

Zine [58601J \ 28 L7 ( | i 1 Loty SW-422 11/17/04
{ 8 1 N Primary

Constituent

SAMPLE_L _ [01/01/86 L = N N L e

o Prinary A ) AR } Cadmium [8541
Constituent . 4 £ . ¢ Copper [97901J
Arsenic Ty 3 i . Lead [1541J

Cadnlun 4 ' P ! i Zinc [1650001J

Copper 80 3 L | B SW—405 11/17/04

Lead £20; / e N 3 S5-Sw-32  |10/05/99] Primary
Zinc L7363 AN N Primary A Constltuent
P A Ao, - ) f Constltuent: e Arsenlc 0.92.]

L e ¥y Arsenlc Cadmium [L7]
SW-SA_L  [0L/01/86]01/01/87]0L/01/90[01/0L/31 «ZE e i) J Cadmiun 2ol Copper [73J

Primary | Prinary |Primary |Prinar \
Constituent % ¥ z Y AN F Copper Lead [3.31J

Arsenlc LAY ) \ ¥ Lead Zinc [3301J
Cadnium [3T5] [24] [14] 251 J TS . ; : § Zinc
Copper 200U 5300 [2000 aVa ——_ THu NN SAMPLE_3 %/Em/as
Lead 31 1 23] 30 Ly . 4 i T rinary

Constituent
Zinc £3620] [6100]] [S410] Arsenic

- Cadmiun [isl
{ 4 1 i 2 > Tk 1 Copper 101

S e b, . Sy r———"

Constituent sy d : &= Zinc 65001

Arsenic a1J 0.96J H - ! i .

Cadniun 353 =21 , 5 i 3 i ; . s e

Copper t8811J]  [40.41J sdis e U | E et e NS

Lead [44.21J [2.81d : - g B [Arcenic

Zinc 111781 91133 F "' o N / o g > Cadniun 51

/ Copper
- = SW-GPE1 A Py [Lead
SW-TP ?’UIOUB;' o ¢ 7 oyl B | Zinc
rinar . ) . 0
Constltuent 4 i 99-SW-30 ’ :
Arsenlc P 4 £ ! ' A& '@' / A

Cadrium [FE]] o ( i o N S 4t B [sW-GPEL 01/01/86

—= > N R = Primar:
[Copper 2010 . ; - . _[95-5w-30 [10/05/99]F Rlconstituent ¥
Cead (&) s = | Primary | e
¢ = B = % ¢4, £ y|Constituent ) P
e E i . B rcenic ~ Cadniun [2)

3 e Cadriun 23 N Copper £40]
o 2 , ’ Copper [261 > l;c.d [3;;%
0 = - — g nc
[SAHPLE_4 01701786 SW-SA_2 01/01/86|01/01/87|01/01/90|01/01/91 LISAMPLE_2 81/01/86 lLead 814

Primary | Primary | Primary | Prinar Prinary 2 |
Primary Constituent ¢ ¥ (3 Constituent ;!”c L4201

. Arsenic | Arsenic R B n‘
=) e Cadmlum [161 [a [15: Cadnlum [251 oL X8
L Capper LS50 £30]] Copper £201 b 3 '.’ 7
S el N [Cena 2l te| o . |Lead EL010 -
= e \ Fii500| T121003] -+ [Zinc [106003

- |Constituent
Arsenic
Cadmium

\SURFACE WATER ANALYTICAL RESULTS.DWG

02136\ CALLAHAN MININ

All concentrations in

micrograms per liter (ug/1) Fresh Water | Salt Water Screening Boott Mills South

Constituent Units Screening Criteria Criteria Fl G U R E . 3 = usel‘lj,o';\k Staﬁest52

SURFACE WATER ANALYTICAL RESULTS -

CALLAHAN MINING SUPERFUND SITE

0 250 500 BROOKSVILLE, MAINE

ey ——
SCALE IN FEET

[conc] indicates concentration exceeds one or more screening values.




99-BKSW-26]10/05/99)] (&

Constituent
s |Cadmium L0.51U
Copper 2UJ
Lead E£31UJ
Mercury 0.2U
Seleniun 61U
Silver [0.53U
* |Zinc SUJ

Q
=
=
o
5
=
7]
]
o
=
<
o
2
=
<
@
=
<
=
8
T
4
=
7]
a
=
2
Q
e
Q
x
&
e
@
~
Q
= |
=z
s !
=z
<
3
=
Q
@
M
-
o
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G
|
[

T gy : : B e 05 MILE

All concentrations in Fresh Water Salt Water Screening Boott Mills South

micrograms per liter (ug/I) i gt iy FIGURE 4.3—2 116 John Street

B SURFACE WATER ANALYTICAL RESULTS SS90
Cadmium - BACKGROUND LOCATIONS
: CALLAHAN MINING SUPERFUND SITE
EPA CONTRACT NO.: 68—W6—0042
[conc] indicates concentration exceeds one or more screening values.
Metcalf & Eddy RAC SUBCONTRACT NO.: 107061




3 12/01/67]05/01/68[07 /01/68]09/01/68
3 DWCA-28 08/26/04 DWCA-01 08/29/02[09/10/03 DWCA-19 05/13/03|06/25/03[08/26 /04
NS’ uen

Arsenic Constituent Consthuent Canstituent
Cadmiun o010 0.0 Arsenic 3.0 Arsenic S.0U [7.0] Arsenlc 3.0U) 3,00 3.00
Copper 100 5040 Codmium 2.0U Cadmiun 10.00 2.00 Cadmiun [3.73 [3.33 £9.0J
Lead ro.eiul £30.010 Copper 5.0U Caopper 310 24.0 Copper L2901 [2003 68.0
Zinc [1300] 1070 Lead a.0u Lead 3,00 3.00 Lead [180] [3L0J [16.01
pH Zinc 13.0 Zinc 46.0 4640 Zinc [2000]] [15003]  [17003
Sulfate 212 6.26 pH 713 pH 471

Sulfate 15000 Sulfate 45000 B [Sulfate 27000] 32000

IDWCA-02 09/10/03 w4 N MGRAY-SANDECKT|01/01/86{01/01/87{01/01/90{01/01 /91

Consthuent o % : . ConstHuent
Arsenic .00 or e Arsenlc

Cadmlum 2.0U aF 3 Cadmium [10.0]
Copper 110 ! 1 Copper [430]
Lead 2.0 . o 2 Lead 3.0
Zinc 710 3 = y Zinc 260
pH 2.96 L & pH
Sulfate 12000 4 g ™y 3 i R - Sulfate

DWCA-04 09/10/03

Constituent
Arsenic 2.8U . 7 5 : & S
gg:'::: 21':% N g e, ¥ ¥ IF 12/01/67|05/01/68]07 /0176809701768
Lead 7103 - B B Vliconstituent
Zinc 74001 " - : 7 p Arsenic
pH 5.99 - / Cadmiun [0 IET ] [4.01U
Sulfate 9000 \ . & Copper [500] [4001 ; 5.00
; Lead ol  r10.000 [30.000
Zinc 15001 10,00 0
pH
b e Sulfate
IWCA-03 09/10/03 R _ S ‘ = 5
Consthtuent v i :
Arsenic 3.0U g o" R \ ’ / DWCA-07 09/10/03
Cadmium 2.0U E- Ay ] > -
Copper 86.0 : - T q / 5 i : Consthuent
Lead 3.0U L A T - Vo T Arsenic 3.0
Zinc 480 : L ¢ s S y 3 Cadmium [11.03
pH 614 A = 1 F Copper
Sulfate 11000 " 3 / ) Lead
NERAY ~SANDE CK1 ! : 4 Zinc
(8 = ;- pH
- " 2 Sulfate 1

&

05 09/10/03|08/26/04

DWCA-

Constltuent
Arsenlc 3.0U 3.0U
| Cadmium 2.0u [2.0]
®|Copper ES00] 73.0
l|lLead 7.0 3.00
Zinc 170 40.0
|[oH 6.29
|| Sulfate 12000 13000

L 3_ ; & ' DWCA-27  |08/26/04
DWCA-09  [09/10/03

\ Constluent
Constituent! D Arsenic [5.0]

Arsenic 400 3 - Cadriun [3.01
Cadmium 240U N o Copper 120
Copper 140 ™ (L ead 4.0
Lead S.0 S e 750
ZInc 8.0 . % " 1

pH 8.09 5 2 | 17000
Sulfate 28000

DWCA-10 _ |08/29/02]09/10/03|0L/12/05 DWCA-08  [09/10/03

|[CanstHuent Constituent
|| Arsenic S.0U 3.0U| [0.283] Arsenlc 3.0U
|| Cadmium 10.04 20U 04U Cadmium 2.0U - | X
Capper 34.0 28.0 0.79J Copper 5.0U DWCA-06 09/10/03]08/26/04
Lead 3.00 3.00 0.031 Lead 3.0U e o s

Zinc 10.0 13.0 22J Zihc 2.00
[ 3.0U 3.0u
661 78 7.54 Arsenic

pH

Sulfate =550 13600 Sulfate 27000 E::;tl: zé?‘}%g [35(.};
' |Lead 3.00 54

Zinc 100 240

pH 612 £.03

Sulfate 18000 19000

FILE: 02136\CALLAHAN MINING\RI\RESIDENTIAL WELL ANALYTICAL RESULTS_1.DWG

All concentrations in ___ DRINKING WATER SCREENING VALUES [ Boott Mills South

micrograms per liter (ug/1) ' Region IX Tap | FIGURE 4.4—1 116 John Street
Constituent 1 Water PRGs Lowell, MA 01852
Arsenic 2 RESIDENTIAL WELL ANALYTICAL 978-970-5600

Cadmium i RESULTS — NORTHERN AREA
Compar CALLAHAN MINING SUPERFUND SITE

Lead
Zinc \ BROOKSVILLE, MAINE

[cone] indicates concentration exceeds one or more screening values.




F a
_‘Q 3 =
} * - \é‘ 06/25/03

‘|BwEA-20 06/25/03 | 500
Constituent 0,500
Arsenlc 30U 20U
Cadmiur 0.50U
Copper 7.0
Lead 3.00
Zinc S.ouj!
pH

Sulfate

10F 12/01/67|05/01/68|07 /01/68

Constituent

o Arsenic
DwCA-11 08/29/03]09/10/03]|01./12/05 “* g 5 Cadmian [ T10:000
Constituent 3 e d g Copper 20.0 60.0 5.0U
Arsenic S.04 300| [0251J . ’ Lead [20.0] [10.01U £30.01U
Cadrlum 2.00 0.04J ;- - g4 Zinc 70.0_1 10.00 208
! | £3801] [3t73] 2 Y pH
DWCA-15  |08/29/02|09/10/03]10/21/03]01/11/05) 1 120.43) - Sulfate [

Constituent Constituent 31.9.J
Ar-senic 500 300] 300 tonuy z SHL
Cadniun 060 200 20U [T T | (EXE IS0}
[ 210 530 7.0 1L5J| M Copper | 3
Lead 300 t12000 30 | llead
Zinc 10.00 a60|  200]  16J|M(Fnc

Sulfate

638|722 7.01|lipH S §r.
Ewm 18000 18000] 5530 = [3F 12/01/67]05/01/68]07/01/68]09/01/68

Constituent|

- El 1 3 - = o Arsenlc
; - N wm-:‘ :3" — ‘ A Cadnlun [30.000
L 3 4 . y - gh Copper 100
S B ¥ Lead L1001
SF 12/01/67]05/01/63]07/01/68]09/01/68 . & Z[:c 40.0U
Constituent {gulf‘ate
Arsenlc
Cadmium L [4.01U
Copper 60, [150]
Lead £30.01U
[Zine Ti600 470
[pH : - )
[Sulfate DWCA-13  [09/16/03 DWCA-12 08/23/02]01/12/05!

Constituent Constituent
¥ ! N\ . Arsenlc 30U Arsenic S.0U [0.41J
DWCA-25 10/21/03 - Cadnium 20U Cadmiun 10.0U 0.06J

X 43.0 Copper 2740 80.8J

E.ons‘t:‘tuent = ¢ . 300 : Lead 30Ul Oe21J
rsenlc y: R b2 A o

v 3 3240 Zinc 10.8 S6.4J

Cadnlun 2.0U] " . - . IWCA-24 10/21/03 BN 4 ! pH 651

Copper 24, > e L Constituent| $ | Sulfate 13500/

Lead EX . . - Arsenic 300 S

[2ine 12 . g ; ; Cadniun 200 3 N -

| 683, ' ; Copper 500 PN g )_
I ‘ y - Lead : ‘; ‘ x 12/01/67]05/01/68|07/01/68]03/01/68

Constltuent
Arsenic

¥ |Cadmium [16.630} £4.010
N [Copper 70.0 400
Lead £10.014]  [30.00U
Zinc 10,00 40.0
I

N [Sulfate
= T

08/26/04

.00 4 CALLAHAN_WATER)
| 20u] Constituent

Arsenic

(e

Copper

Lead

Zinc

,.EH
Sulfate

CEVEST

Constituent

Arsenic

Cadnlum

Copper
[Lead

Zinc

3.0U
2.0U
25.0
3.0U

Sulfate

WE 12/01/67|05/01/68]07 /01/68|09/01/68

Constltuent
Arsenic

Cadmium | [1e.00u £4.00U [4.01U
Copper 300 40.0 S.0U
Lead [10.0JU] [3001U] [30.01U
Zinc 10.0U 30.0 10.00
pH

Sulfate

6F 12/01/67]09/01/68]
Constituent

) . Arsenic
BWCA-23 08/29/02) Cadmium
[Constituent Copper
lArsenic S.0U " Lead
ICadmium 100U . Zinc
Copper 610 . P2 pH
Cead 300 Sl
Zinc 10.00
pH ‘
a . S00 FEET

.

FILE: 02136\CALLAHAN MINING\RI\RESIDENTIAL WELL ANALYTICAL RESULTS_2.DWG

A concentrations in DRINKING WATER SCREENING VALUES Boott Mills South
micrograms per liter (ug/!) State of Maine | Region IX Tap FIGURE 4.4—2 116 John Street

Lowell, MA 01852
Water PRGs RESIDENTIAL WELL ANALYTICAL §78-970-5600

Cadmium | RESULTS — EASTERN AREA
il ‘ CALLAHAN MINING SUPERFUND SITE

Zinc BROOKSVILLE, MAINE
EPA CONTRACT NO.: 68—W6—0042

fconc] indicates concentration exceeds one or more screening values.
R ey mE Metcalf & Eddy RAC SUBCONTRACT NO.: 107061




12/01/67|05/01/68]07/01/68|09/01 /68|01 /01/86|01/01 /90| 0L/01/91
Prinary | Prinary | Primary | Primary | Primary | Prinary | Prinary

0| fi0000]  Ce0iu|  C4.000 100 osou| oS0y
500 50.0 11a 2503 £180]] 400 200U
[80.0]] [10.000] £i00iU| E30.000 300 54 3.00

500 10.00 m.u_i s00| 200U 10.00 200

I [

[owca-17 11/18/04111/18/04111/18/0411/18 /0410L/11/05
Primal Primary | Primary | Primory | Primary | Prinar:
Constituent
Arsenic
Cadmiun

Copper
Lead

0

Ehc = 13F_SMITH [12/01/67|05/01/68|07/01/68|0L/0L/86{01/01/90 L

Primary | Prinary | Prinary | Primary |Primary ||
H Constiuent

|Sulfate | Arsenic

& % E 7 T, . ] Cadmiun 10{ Cro0iu

2 140 ]

- B s Te.0

DWCA-16 05/13/03|09/10/03]01/11/705|  01/11/05 B 50.0

Primary | Primary |Primary |Duplicate 1] 5 % -y p
Constituent 3 -

. pH
Arsenic 0123 ,‘ « Sulfate
Cadniun [EN 4
|Copper 716
1017
267
659
13100

DWCA-26

Constituent
Arsenic
Cadniur

er
Lead
Zinc

Sulfate

12/01/67|05/01/68|07 /01768
Primary | Prinary | Prinary

3 .3 | 25 + » |LI2F_JGRAY [|12/01/67 DS-IOVES 07/0L/68]01/01/86[01/01/90[01L/01/91
0 ©oo 4.0 Primary | Prinary | Prinary | Prinary | Primary | Prinary
200 40 400 2 k - Constituent
[10.0]] 10030} [30.00U < X Arsenlc
£1600] 10.00 720 y . X Cadmium al  [eod [4.01U Lou oty 050U
_‘ g Copper 10.0] 40 200/ [2001 .0 (=]
Lead Q]  [10.01d £50.0] 3.0U ou 3.0U
40.0 10.00 200 20,00 ] 200

9F _HARDING 1;/01/67 05/01/68(07/01/68 09/0[/6_5'01/01186 0L/01/87| 01/0!‘/90

ry | Primary | Primary | Primary | Prinary | Primary |Prinar:
Constituent X G Y 2 Y i -'"

Arsenic .
Cadmium [10.000 [4.01U] L [5.03U 430U 1IF ROBINSON
Copper 40.0 3 40, E| : D
Lead [10.031 3 1.0U 30U Constituent
Zinc 10,00/ 20.0 10.00 A Arsenic

L | Cadmiun LO| 1
Sulfate Copper 30.0] 204
Lead [90.0]] 3.
Zinc [1600]) 30!
pH
Sulfate

12/01/67[01/01/86]
Primary | Primary

WELL ANALYTICAL RESULTS_3.DWG

1/4 MILE

FILE: 02136\CALLAHAN MINING\RI\RESIDENT

All concentrations in
. : DRINKING WATER SCREENING VALUES i
micrograms per liter (ug/l) "~ | | StwofMane | RegonXTap FIGURE 4.4—3 116 dohn Street
i Water PRGs Lowell, MA 01852
RESIDENTIAL WELL ANALYTICAL 978-970-5600
Cadmium RESULTS — SOUTHERN AREA

agper CALLAHAN MINING SUPERFUND SITE | TRC PROJ. NO. 02136-0540-017H9

Zinc BROOKSVILLE, MAINE
EPA CONTRACT NO.: 68—W6—0042

[conc] indicates concentration exceeds one or more screening values.
S HE Metcalf & Eddy RAC SUBCONTRACT NO.: 107061




-
CASTINE_1_N

CASTINE_1_N Flsh Tlssue |01/01/89
Screening Level|M. edulls O
Constituent

i Arsenlc 0.0020

| Cadmium 00040 [2.11

| ASTIN
~i|Copper 0.30 [8.91 SARNES
d|Lead 0,00080 [6.:3] CASTIN
i[ZInc 0.30 [180] O fosTie 2
.

7 : O

HICASTINE_1 Flsh Tlssue [10/06/01
Screening Level|M. edulls

m|Constituent| Units
Arsenic {mg/kg? 0.0020] [15.131
' |Cadmium (mg/ka) 0.0040] [7.311 CASTINE_3 CASTINE_4
4[{Copper (mg/kQ) 0.50] [16.02]
{[Cead tmg/kg) 0,00080] (11,43 ) O
Zinc {mg/kg? 0.30] [223.87]

=

CASTINE_3 Fish Tissue |10/06/01
Screening Level|M. edulls

Constituent| Units
Arsenic {mg/kg) 0.,0020] [11,89]1
Cadmium (mg/Kkg) 0.0040f [6.461
Copper (mg/kg) 0.50 [11.161
Lead (mg/kg) 0.00080 [9.72]
Zinc (mg/kg) 0,30 [171,38]

CASTINE_2 Fish Tissue 10/06/0L |5,
Screening Level|M, edulls

Canstituent| Units
Arsenlc {mg/kg? 0.0020] [11.97]1
Cadmium (mp/kg) 0.0040 [6,61
Copper {mg/kg) 050] [10.68]
Lead <mg/kg’ 0.00080 £8.211
C i Zihe {mg/kg) 0.30] [167.52]1 !

CASTINE _4 Flsh Tissue 10/06/01
Screening Level|M. edulls
Constituent| Units

Arsenic {mp/kg) 0.0020 [ie5]] =
Cadmium {mg/kg) 0.0040[  [6.991|F~
Copper {mg/kg) 050} [11.361
|Lead <mg/kg) 0.00080] Cil.22a]
: Zinc {mg/kg) 0.30] (202,541
GOOSE_COVE Flsh Tlssue |01/01/93 | -' Hh A

Screening Level|M, edulls $aX 5

Constltuent| Units
Arsenlc {mg/kg) 0.0020 ¥
Cadmium mg/kg) 0.0040 [2.13

Copper {mg/kg) 0,50 [8.9]
|Lead (mg/kg) 0,00080! [6.3]
Zinc (mg/kg) 0.30 [180] o

T Y, SN i S

‘[CR-3 Fish Tissue 12/07/74 |12/07/74 12/07/74
Screening Level{Mya arenaria{M edulis{Glycera dibranc
Constituent| Units :

“t|Arsenic {mg/kg) [LED]
* |Cadmium (mg/kg) 0.0040 [0.381 [0.96] £0.891
Copper (mg/kg) 0.50 £6.031 [1.52] [4.67]

= Lead mg/kg) 0.00080 £71 [1.41 [5.41U
GHOSE_COVEE S i AP [Zine (mg/kg) 0.30 (28] 1373 2e1] .

CR_GOOSE_POND Fish Tissue 01/01/73
Screening Level|Onchorhyncus ki

Constituent Units
Arsenic (mg/kg> 0,0020
Cadmium (mg/kg) 0.0040 [0.043U
Copper (mg/kg? 050 [0.671 : i) e % - . 1 4
Lead (mg/Kg) 0.00080 [0.71U e iy %N . 35, .
Zing (ma/kag? 0.30 81 3.4 Y : ol 4R ; -

Sample : Locatiofs cr—ré’ estimadted

Boott Mills South

FIGURE 4.5—-1 116 John Street

Lowell, MA 01852
NOTE: DATA PRESENTED IN THIS DRAWING 978-970-5600
WAS COLLECTED AS PART OF PRIOR MARINE FLORA/ FAUNA

INVESTIGATIONS AND WAS NOT SUBJECT TO ANALYTICAL RESULTS
DATA VALIDATION OR THE EPA QUALITY CALLAHAN MINING SUPERFUND SITE

ASSURANCE PLAN BROOKSVILLE, MAINE

02136\ CALLAHAN MINING\RI\FLORAFAUNA.DWG

174 MILE

FILE:




Primary

Release Contaminated
Source ST . Receptors
. Mechanisms Media
Areas —
Windblown .

| Dust » Air + Inhalation,

o > Soil *— Direct Contact
d ¢
ortdd il | Leaching of Humans,
contaminants Cioind. Ingestion Mammals,
| . into Water Birds
Operations | \{ infiltrating | N I T
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Other Ground Water P —— —
R"F~ e
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: UM : 0 pp m '{'07 it beh §. Send . v, locge,
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Spatula/Spoon Dredge Sampler | | HNO3 (1 or10%) [0t 9""&'&"5

Bowl {stainless) Kemmerer | ;1‘:,:’::3'-

Split-spoon (2" or 37) Extended Arm i Hexane
OTHER: Bailer Acetone

I L Backhoe - Air Dry
5al. 5y £ "5 Van Dorn Bottle |1 DI Water
Air Dry
None -
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_BE prraox  32.(8a 4.9 4
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| Hand Auger Trowel E Alconox
Core Sampler Shelby Tube || Tap water 2
Spatula/Spoon Dredge Sampler | ?NO& (1 ort0%} (0%« Sx"w‘]‘“ :
Bowl {stainless) Kemmerer || Mae[t)ha:gir
Split-spoon (2" or 3") Extended Arm - Hexane
OTHER: Bailer —] Acetone
‘ Al Backhoe - Air Dry
5 ml, sy rino Van Dorn Bottie || DI Water
Air Dry %

: i : None i : _
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|4 Metuls Yes Tre Only| (x&oz| [00e [D05739] 02¢8M
M VYpts ves (O |tsmeon xtec| $xVoh | jooe | A12D9 133695

[M svots YEs Zre Ouly | Ix@on | jooe [AiBDq | 3354
U 8 faoistwe | Yes @ | Tre puly | [=doa| 1490 |A1909 32555
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I a.ai
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G’ P S Tose Wi Sg,_g_l_&_hﬂ_o__
Aoyt 3%. 63, 9., 3953
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BE DI$%] __ 33.70 o. 5.2 _ 38190
BE 014/80 32.59 5. 5.0 37457
DECONTAMINATION PROCEDURE:
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. — Tap water Z
Hand Auger Trowel | Alconox ﬁ
Core Sampler Shelby Tube || Tap water
Spatula/Spoon Dredge Sampler [ _| :'_'NO‘:}V(" ort0%)} i 1%l 3‘\'“\“}‘3"‘5
Bowl {stainless) Kemmerer L MZI:h a:'t:r X
Split-spoon (2" or 3"} Extended Arm — Hexane "
CTHER: ) ) Baiier = Acetone z
. Backhoe - Air Dry
5 at SY""“‘ Van Dorn Bottle L D Water K
Air Dry X ]
None [ |
’ . i ’ i - Vol if f G CLP -
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[, Svots ves @ | Teeuly || x oz 08Y%p |H/8S8 | 33597
(M % musteee | ves Q) | Tep Puly | /x202.] p840 |A1858 [33595
] YES NO ! _
[] 'YES NO

“No 120552

Signed: ﬂ/é/ /j. ’ pt Rev: 8 July 1991
v 7




Project:

Z'-”&L'\A

TRC

Project No.:

OUE o 01 3H3

DatefTime:

sheet_ /| of I

It/zefot 13 65

Sample Log Sheet P

Contractor Personnel:

| TRC Personnel:

Rartes 2 - Jedf funte, 4. Bersas
. Sketch of Sample Location '
Sample No.: S\S" ’-HJ g ‘N N
[N /
Depth/interval Sampled: __ - £ ineles / _
a \
Sample Type: omposite or Both 'Z‘—S -¢Zp 3
(circle) ] : \
" Media: Sediment 7 ‘ \
(circle) Subsurface Soil Surface Water / \
Other Ground Water / \
Field Screening Information: Observations:
Type of Meter: N/A_ ¢ "-g [[;/V [J'l) Ji, Aieg beows
Yo4, I:H'L l‘b/g oy, & SF‘H'.
Other Field Measurements: - 7 - 7 .
MmoiST.
:-PS
SAMPLE COLLECTION EQUIPMENT: D,fgggg ﬂmHOSSZ'EOCED”RE: DESCRIPTION:
— Tap water %
Hand Auger Trowel || Alconox
Core Sampler Shelby Tube || Tap water 6
Spatula/Spoon Dredge Sampler ?No‘?v Se‘:nw’) % 0o 5’)“'“&%9
Bowl (stainless) Kemmerer - Ma:::h anol [
Split-spoon (2" or 3") Extended Arm  |— Hexane A
Bailer = Acetone L
OTHER:
Backhoe [ Alr Dry ol
Van Dorn Bottle Ll DI Water %
Air Dry
None ||
- Filtered Preservati Volume Time of cLP - CLP
ANALYTICAL PARAMETERS {circle) ﬁmgm‘;m Required Collection Sample Case#f
[4 Mefal ves NOD | Tre Oty || x fo2.| /205 [DOSTIL| OR¥6m
] YES NO
] YES NO
] YES NO
] YES NO
[ YES NO

AF-21

Ne 120398

- Signed: _#/ / Iﬂ’t

Rev: 8 July 1991




7 Project: Project No.: Date/Time: Sheet _L of )
m Lallchbmn 2% 050 O} \R/afoy 0908 —
Sample Lo Sheet Conftractor Personnel: TBC Personnel:
P g R.  Befosz J. Hter, A .6’;,5...,
; Sketch of Sample Locati
Sample No.: SS-~ ‘f’D ¥ N T
_ ?.
Depthilnterval Sampleﬁ:- O~ £ iae Les
Sample Type: omposite or Both l
{circle) /
Media: Sediment b3~ 5j/
(circle) Subsurface Soil Surface Water ’ P
Other Ground Water ="
Field Screening Information: Observations: .
Type of Meter: () /AN f pom. §i *7 Saadd  (SMY  Orepgiel - 124 /Lo-
PP ¥, silf, S0l F. saned . b, laos-f
Other Field Measurements:
) m’:;f
- _[PS TARE Sa .
RD 476382 3487 o, T.os  |39.82
Rb Y24455 3.7, T.o05. _ [%9.70
QE g9 82,705, 5.0, |372.72
B o1¥ 195 33025, 5.0%. |38.03
SAMPLE COLLECTION EQUIPMENT: e ;}:Tﬁgnolrjug;gocemme: DESCRIPTION:
— Tap water X
Hand Auger Trowel | Alconox j
Core Sampler Shelby Tube - Tap water o, ohas s
Spatula/Spoon Dredge Sampler | | ;INOV;:' (10r10%)  [Lf 195 5RainMs
Bowl (stainless) Kemmerer | Maei:h a:‘t;r %
Split-spoon {2" or 37) Extended Arm . Hexane ]
OTHER: Bailer ] Acetone -
. Backhoe [} Air Dry X
Sul Syf hb ¢ Van Dorn Bottle L DI Water oy
Air Dry ni
None L :
ANALYTICALPARAMETERS | il | Preseivaton | (RO | oliestion | Sample | Caset
[ Metals ves 0O | Tee Ouly [ /x foz | 0905 |D05702 | D24Em
(4 vor's ves Q0 |bmeon, ebwtel t xVOA| o808 | A/2ST |33595
[V Svoes ves €0 | Teo Ouly | Ex8o2 | 0405 [Arg5q | 33595
M &% Moistuee | Yes @ | Tre puly | |5 202] 0305 [A7€S9 ] 3359
] YES NO /
] YES NO

AF-212

NS 120553

Signed: _%4’/ yb-

Rev; 8 July 1991




Project:

L plloher

021360540 0133

DatefTime:

Jalafet )18

Prbject No.:

Sheet _[_ of _L

Sample Log Sheet

R. Bufes:_.

Contracter Personnel:

TRC Personnel:

SS-yo5

Sample No.:

V. Huctie, A. ﬂcgh«

Sketch of Sample Location

M/ //

Other Field Measurements:

Depth/interval Sampled: 0 "c jathes . / wh .,/
'/ B T /

Sample Type: @ omposite or Both
{circle) AN

[ 1
Media: Sediment / P31
{circle) Subsurface Soil Surface Water / T @ [

Other Ground Water , /
L
Field Screening Information: Observations: -
Type of Meter: (} I/ AA m c"’_“‘"’“;’ Sepel thopish - treg e
0.g'p “0/. F-Z Suu(' Cf}k srg-fcf-— }O‘{/{

]"Sc_, Jgg,

Sq-g!e (0

_&PS TARE
RD 974360 3""—?05. G'.Gﬁ'q, -139.80
_BD Y2 4gL  34.21a. 3.04. 39.73
BE 01207 32235, 3.04, 32.73
BE 01203 3375, 514, | 32.85

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
Tap water
Hand Auger Trowei E Alconox i
Core Sampler Shelby Tube | Tap water o _
Spatula/Spoon Dredge Sampler | | ?NO& (: or10%) % foro o"\% ess
Bowl {stainless} Kemmerer _— M:l:h a: ;;r i
Split-spoon (2" or 37) Extended Arm — Hexane [ |
Bailer — Acetone
OTHER: —
tn & Backhoe - Air Dry Ead
ER 9Y e Van Dorn Bottle || DI Water ';
. Air Dry .
None -
: : i Vol Ti f - CLP CLP
ANA':YT’CAL PARAMETERS '(:cizl:recrli()j Prﬁ:{;:gon Re(;:::?eed Collrt:it?on Sample Case#
M Metels ves (0 [ Tee Owly | [ x8os| J1IT (Do5713 | O2%ém
[1 vozs ves QN0 |yemneon, Wiito| ¥xvop | )15 |AI8TO 33595
(4 Swes ves GO | Tre Only | JxRea | [[I5 |A18TO | 3355
g
wi Fo Mgistur ves @0 | Tree Oulo | fxdoz | [IE |AIBTO 33595
] YES NO 7 T
] - _ YES NO
AR12 ' Rev: 8 July 1991
N? 120554 signed: _fg. 4 Wk




' Project: Project No.: Date/Time: sheet_fof [
o
m Lallabsn 03p0590 O3 |1erzere 1353)7°° —
) Cotitractor Personnel: .| TRC Personnel:
Sample Log Sheet ‘ '
P 9< K. Barhfz : .J-: #hu?’?r ’ 44 Jt'qa;‘-
~ Sketch of Sample Location
Sample No.: S S"' Yo c ,h lN 7] /’\
Depthfinterval Sampled: 0 = b xthes J
, / ¢ os\ 4o
Sample Type: COmposne or Both / ] / \
(circlg) “J
S / ¥7 \
Media: Sediment il i |
(circle) Subsurface Soil Surface Water / ’ P \
Other Ground Water 7/ /
Field Screening Information: Observations:
Type of Meter: N / A Lreve ”,3 send (SF) lna_p‘.rt -é rovi
- 8§24 F-Tr Sand Yol jhvrf__ Same
Other Field Measurements: Z'bll [eg~ J‘ ke ‘., /h“.‘_' ol
_CPS -
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
— Tap water rZ
Hand Auger Trowel | Alconox f
Core Sampler Shelby Tube | Tap water . & _
Spatula/Spoon Dredge Sampler |_| ?NO‘?V;‘:‘:_”GM ﬁ W S}'h‘\“}
Bow! (stainless) Kemmerer L Mz':hanol o
Split-spoon (2" or 3"} Extended Arm L] Hexane ﬁ
Bailer | — Acetone
OTHER: 7
Backhoe || Air Dry |
Van Porn Bottle L D! Water a3
Air Dry X
None D
. ) - Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS [ (ciccle) cthod. Required | Collection | Sample Casett
B’ M- tals YES QOO 2L Onle | x &n }353 Do57 1y O1¢em
- : ~
[ YES NO
{1 YES NO
] YES NO
[] YES NO
] " YES NO

“Ne 120401

Signed: #’/ 4- M

Rev: 8 July 1591



Project:

Lellabes 021260550 0012

Date/Time:

e 1030

Project No.:
roject No Sheet .L of _i

Contractor Personnel:

| TRC Personnel:

Other

Ground Water

mple L t
Sa pé -0g Shee R. Bestos 2 J. Ifm.-‘h,.r: A g!rq“t
ot N SS _ '-fo 7 'l' M /N\S D Sketch of Sample Location
Depth/iinterval Sampled: _ 0 - “ tothes / :/(’ﬁ n lﬁ' \
Sample Type: omposite or Both - ‘}/ y4 WI i
(circle) : S I f j ¢ 71
Media: Sediment f
(circle) l Surface Water : ' (
|

AT

Field Screening Information:

Observations:

. C.,f-u-c” Cead e86) yul Hpwvish - #7005
Type of Meter: )/ rd .,
0 N 0 Pl"/\ ¥2hF-T oacd tfa}._,,‘“( £z 6043&,
Other Field Measurements: 6: p S _ \ M Sewple® 75052, Aetay
AfS TARE  Swple Wt. | 4284 3%76,. 5.1s.  39.8¢
BD 4784 (p 3‘)‘.[8_%. 5.03. _gﬁ ﬂDﬂﬁftF_‘t 3!.545. "f.?s. 39.¢¢6
8D yafHIf 34.75,. 5oV BEO4AN 332.97¢. 5.0, 3297
BE pi+ale 312,72 4, hole. 3282 BF 019178 32.8¢e,  5.lq. 31,96
BE or4271  32.874.  5.¢,. 3287
SAMPLE COLLECTION EQUIPMENT: D::g(;l'{ﬂl\:l\:lﬁ?logs;nnocenuRE: DESCRIPTION:
7/ Tap water E M0 Sasples
Hand Auger Trowel | | Alconox A B ﬂ '1-7[3 ‘-1 3|{. 74{. 5 [
Core Sampler Shelby Tube || Tap water 8. OE
Spatula/Spoon Dredge Sampler | | ?:0% ge‘: 5 é BD¥16453  3¢.734. 5. ‘ S
Bowl (stainless} Kemmerer = MeFt,hanol x BE o1l 15 32.3" g L 3.
Split-spoon (2" or 3") Extended Arm | Hexane 1BE 041G 32, 974. 5.1 5
OTHER: .' pcros |1 | Avow 7 39.8¢
Tnl, Syrieye Van Do::, Bottle L DI Water £ 3. 83
Air Dry K] 31.96)
i - None | _| 18, 07
- i . ion Volu - - €
ANALYTICAL PARAVETERS| o) | "hiemnod | Roaulrer | Colection | Sample | Gaso
| M _maetuts YES dre Dslfy [ %82, | [030 |Do5U5 | pAtem
M voes ves 00 lmeott Zeliol Yxyop | 30 |ART I | 33595
M svors ves WO | Tze puly | Ivfoz | o0 |AIET) | 33595
A % meisture | s @ | Ixdor | jod0 [A18T) | 3559%
] YES NO :
] YES NO

AF-212

N2 120555

Rev: 8 July 1991

Signed: Vﬂlé’/ /_. "lLt



Project: Project No.: - Date/Time: sheet ! of i
TRE [Thl. ouucsovous | el Lot
Contractor Personnel: TRC Personnel:
Sample Log Sheet | ™™ " LT J. Heater, A Berga,
: Sketch of Sample Location
Sample No.:__ 53 ~ Y08 / SS-tvo§ ms N
Depth/interval Sampled: 0 icles g P
//
Sample Type: omposite or Both " °
(circte) @ {1/ S #0 &
o _ [
Mg:dia: ) urface Soil Sediment
circle) Su Soil Surface Water
Other Ground Water
AN

Field Screening Information:

Type of Meter: I\ / A

N
~ Observations:

_C-nuwl(y $codl ($4) , Draasish

- AlfOWJ\J

Other Field Measurements:

60 -t sedt.

‘f’ﬁl.fo jhv{ f Sone

Lobbley ~ &ulrgc .

”‘!f y Jl' b2
W

kPSS

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
T Tap water
Hand Auger Trowel | Alconox
Core Sampler Shelby Tube - Tap water
Spatula/Spoon Dredge Sampler {__| ?:o‘?v :1;55
Bowl (stainless) Kemmerer — Melt’.hanol _
Split-spoon (2" or 37) Extended Arm — Hexane
OTHER: Bailer — Af:etone
Backhoe || Air Dry
Van Dorn Bottle || DI Water
Air Dry X]
None
: Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required | Coilection Sample Case#
V] Metals ves €9 | Tre puly [Ix ez | 1325 | DOS7Uf | 0A¥EMm
7
[A Medals Liwsy | ves @ | Tee Ouly {1 x 0o, | 1325 | 0050 | 020N
[ YES NO
] YES NO
i YES NO
] YES NO

“Ne 120399

Signed: %/ /. 'K

Rev: 8 July 1981




Type of Meter: N /A

Other Field Measurements:

- Project: Project No.: DatefTime: Sheet / ; ]
—_or__7
m Laflshaa 0236 05%0 O3 |li12ot0y 1335
Contractor Personnel: " 1 TRC Personnel:
Sample Log Sheet -
P 9 R. Bﬁr"'o:z J. Hhsftr . A K(rg v
., Sketch of Sample Location i
Saniple No.: S $- ‘-fD‘] i
| - Wty
Depth/interval Sampled: 0~ € juthts
Sample Type: @ Composite or Both /
{circle) /
Media: Sediment / .
(circle)  gibsurface Soit Surface Water 1
Other Ground Water
Field Screening Information: Observations:
ravelly Sard (80)  ormgigh - drana

Lo  F-t Saskd, Yo% quwf,

(PS

Sone  toblles - L;ul.(as‘ vlnscv. Aoy

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
— Tap water E
"Hand Auger Trowel || Alconox
] Core Sampler Shelby Tube | Tap water ’
Spatula/Spoon Dredge Sampler | | ?;‘0% Ster 0
Bowl (stainless) Kemmerer ] MeFt'han ol %
Split-spoon (27 or 37) Extended Arm — Hexane | |
Bailer — Acetone
OTHER: ¢ —
Backhoe - Air Dry 1P
Van Dorn Bottle L D1 Water b
Air Dry ks
. None ||
) . Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
[V metals ves G0 | Tre Only | [ xRoa | 1335 |005717 |0AEMm
- 1
] YES NO :
] YES NO
1 YES NO
] YES NO
] “YES NO°

AF-21

Ne 120400

7 Rev: B July 1991
Signed: 4% . A Aé




Project: Project No.: Date/Time:
TRC - Collaban _ ON36 050 0 |npsy (250 [P -TL
Sample Log Sheet | _Sontracter Personnel TRC Personnel:
: R Barfosz. Y Hoerr 8 Beggan
Sketch of Sample Location '
_SampleNo.: SS- f-/ lo A N1 ~ r »h
Depth/interval Sampled: €2-6 _ ackeg (o117,

Sample Type; ‘ﬂ, omposite or Both
{circle)

i [
N

Mt_adia: Sediment
(circle)  gyubsurface Soil Surface Water
. Other Ground Water

S8 dyo

Field Screening Information:

0 ppm

Observations:

Type of Meter: OV g’ cﬂ**”)’ oncd (5] A, ¢fs Yy
. - Wk Er2na, Y04 gped,
Other Field Measurements: v /h“’ _ Iuo g f'
_é’ £.5 TARE i vi.
BDY76363 3474, £,04 39T
80 474417 3462 5.04 3.3
REQI87 3890, S0% 2790
BE 04270 _ 33.30,,  S5.04 /3330
SAMPLE COLLECTION EQUIPMENT: D:gc?c:g. T O CEDURE: DESCRIPTION:
. — Tap water K

Hand Auger Trowel || Alconox | ]

Core Sampler Shelby Tube | Tap water i

Spatula/Spoon Dredge Sampler t _"rmo?a (1o )%

Bowl (stainless) Kemmerer Ma:t,:: :::r %

Split-spoon (2" or 3%) Extended Arm | — Hexane jroZal

OTHER: Bailer = Acetone

Backhoe Air Dry K
Sm l S\ ringc Van Dorn Bottle j g:rvg?_;er i
- Nom':l = f C cLP
" i i | Ti P -

ANALYTICAL PARAMETERS '(:::‘lt::rI::)i Preh-ﬂs:{:zgon Rez‘l:::":d Collrl‘;zt?on Sar:;ple Caseci#
M et s YES (0D | Tee om by |ivgor | B30 |Doszis | 0250
[ Vee’s VES €07 |2eMcol axpgnl Uxves | [150 |Zics | 33595
M svoc s Yes W | Tee mhy | Bop | /750 |Arics | 33595
M. imorsdore. | YE5 @ |Zse onby |IxBow | 1350 [Aacs | 33595
£ ' YES NO , :

(] 'YES NO

"Ne 120556

Rev: 8 July 1991

Signed: Qg ¢ ﬂ' 'Hjb




Project: Project No.: Date/Time: Sheet 7 of/
Calfaba  ©2(36 0550 QO \npsy 1410 Loote__

Contractor Personnel:

TRC Personnel:

Sample Log Sheet

K Bavdos

D Howber, 4 Bersonn

Sample No.: 55 - 47/

Depthiinterval Sampled: © ~6 _rackes

Sketch of Sample Location
pY L/
S S %1 L
\_"-—-__ -

Sample Type: @Composite or Both

{circle)

Media: Sediment

{circle) Subsurface Soil Surface Water
Other Ground Water

Field Screening Information:

Typ-éofMeter: ouU M ﬂppm

Other Field Measurements:

Observations:

g&JyJ_ﬂv‘l . J' 5;1\,; flf./"'(’ fck{
744 geevel, frese, wet

&PS : .S , :
BOY7LS5If  34.5¢€ s, Sl 39. bl
B0 470463 34 8F .. §.1a, 39.95
B o192 1288, 4.7, 3115
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION FQUIPMENT: DECON. FLUID U_:".?_.ED DESCRIPTION:
_ Tap water .,ﬁ
Hand Auger Trowe! | Alconox ¥a
Core Sampler Shelby Tube || Tap water L Y
Spatula/Spoon Dredge Sampler | | HNO3 (1 0r10%) -,25 %“\w 0%
- Tap Water |-
Bowl (stainless} Kemmerer — Methanol X
Split-spoon {2” or 3"} Extended Arm | Hexane |
. Bailer L — Acetone -
OTHER: . Backhoe - Air Dry ras
LEml ‘yr"U‘— Van Dorn Bottle || DI Water %
. Air Dry sl
) None ||
- ) i i Vol ' Ti f CcLP cLP
ANALYTICAL PARAMETERS f,f:f;i? Presevation Roquired | Gollection | Sample Casett
L4 Pledals VES 850 |Jee oaly |IvSer | 0 |Doxms | pL¥8MN
M voc's Yes KO loxauoy 2uthe] W¥Vea, | M0 |4ig¢q | 33595
(M Svoe s Yes @D |Tée ouly | !¥Gor | [f10  |H4CT | 33595
(3 2 mpistore | Y8 @D |Tew only | IX2op | Mto |A5¢9q | 33895
] YES NO S
O] YES NO

"Ne 120557

Rev: B July 1591
Signed: _#{ /J- 'tt




Project:

Project No.:

Cafchem ONZOSHe OY 3

Date/Time:

refefoy  [¥273

Sheet ’_ of _I_

Contractor Personnel:

Sample Log Sheet
P 9 R. Bertosz

TRC Personnel:

Sketch of Sample Location—

Sample No.: _5S-4/7 [
i Q Sy ™
O-6 racke \\ S
DepthAinterval Sampled: R Ches LV 7
) [
Sample Type: ornposite or Both \ '
(circle) J ‘
Mgdia: @ Sediment
(circle) Subsurface Soil Surface Water
Other Ground Water |

Field Screening Informatiog:

Type of Meter: ovM ﬂ'p' p I

Observations:

z[(yl y arevel v, beemn. ot ol
) ¥ v LaFd

Other Field Measurements:

[} 4 L4
b1, grevel fsege, Wet

& PS
Boyyeysr  34.83 §.lq. 39.93
BOYI(5 98 1478, 5.0, 39.73
RE o1t 277 309 s, 5.0, 37.92
8E orapy  31.{@4. 5.0%, 37. L8
SAMPLE COLLECTION EQUIPMENT: D:E&:‘,I ﬁ:“:'uﬂlgﬂogs';'gocw”"& DESCRIPTION:
—_— Tap water
Hand Auger Trowel " Alconox
Core Sampler Shelby Tube Tap water .
Spatula/Spoon Dredge Sampler : _lr'INO\‘:,J (1:"10%) % %'&“"
Bowl (stalnless} Kemmerer - MaeF:ha:olr
Split-spoon (2" or 3") Extended Arm || Hexane k
OTHER: Bailer - Acetone
Backhoe = Air Dry
L [ S_yrlru < Van Dorn Bottle L DI Water I
’ Air Dry
None o7
i i vati Vol Ti f CLP
ANALYTICAL PARAMETERS l(:::lltli:';zc)’ Pre'::tr'\:oa:‘lon Rezll.::.:“'eed Collll-:?:t?on Sample Case#
Br Netel 2 YES (_{_9; Tee onks |1¥&oe IL{QF Dosgg20 0248
[ Vo s ves )0 [ZeM 2 g Yytoa | 1428 |AraDo | 33595
E’SVC)C:S YES DD [Tee on b I¥8oy | 1425 A11 Do 33;‘}?’
1 M o moisture | YES W0 | Zep only |Ix2eow ﬂ’_lf 414 bo_| 33595
] YES NO
] YES NO

"Ne 120558

Rev: 8 .July 1991

Signed: _&/ 4 %




“"Ne 120559

Signed: _M‘A M

. Project: Project No.: Date/Time: Sheet J of /
_ : A o
m Collahgn_©360 %0 0?2 |rzhdy 1490 -
Sample LOg Sheet Contractor Personnel: .TRC Personnél: ‘
R. &ffpm N F’-”I‘fef;n A Rero Sty
) Sketch of Sample Location
Sample No.: _$S —¢/1> ' [ =)
- b lg- i
= | L g =2 Nt
©-6 rack T N
Depth/interval Sampled: b Mche g %__Lili’—- \\\
R SRR
Sample Type: Composite or Both
(circle) )
Media: Sediment \
(circle) Subsurface Soil Surface Water
Other Ground Water
Field Screening Information: Observations:
Type of Meter: 0 m ‘:"‘k"{{}‘, {‘M(. . A/th - { Yopirn, '
ovm /'P * (i’- F- Sand, Yot s el
Other Field Measurements: ] ’ i
bosst, wet
G PS
BD 476%61 3453 4.  5.14 LT
80 Y7470 J4.0A o Sl | 3900
BE 014291 33,08 o 5.14 3305
8 14275  32.80 4\ §.04, 37.30
- DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: ' DECON.FLUID USED - DESGRIPTION:
S Tap water
Hand Auger Trowel Alconox
Core Sampler Shelby Tube Tap water Sl adass
Spatula/Spoon Dredge Sampler | :':0%;:;” 0%) e
Bowl (stainless) Kemmerer - Me‘:han ol
Split-spoon (2" or 37) Extended Arm — Hexane
OTHER: Bailer - Acetone
. Backhoe Air Dry
Van Dorn Bottle ::] DI Water
Eml S}/f"v'c_.. ' Air Dry
None
- . Filtered . i Vol ¥ f -CLP CLP
ANALYTICAL PARAMETERS (citf;,':;) P’ﬁg{ﬁﬂg“ Reoqﬁ;?:d Collection Sampte Case#
™M Metals YES (NG Ire on/‘-;/ /¥ Son| IH t.{«o Doszv/ | DAEEM
(M Ve ’s YES MO ovmeor) 2vrht 1 Voo | 1440 |4/5D/ | 33545
[ <Vec s ves & | Tee oonly /¥ Fow| [TH0 g Dr | 33645
___E"/. miorsfore | YES €@ | 5, an/;/ ) 2ozl 1E40 |47 pr | 33595
YES NO : .
i1 'YES NO
Rev: 8 July 1991




Project: Project No.: Date/Time: [ .
_ Sheet _! of _/
| Callabmn 02024 0Gi0 03 (U /3010 1418
Contractor Personnel: TRC Personnel:
Sample Log Sheet L Bunt eropnne
' srTel2 j. l’/lﬂh +.e -
L. Sketch of Sample Location
Sample No.: 58~ 9"/ 4 r
Depthfinterval Sampled: 2= § juzhes ] N
<
, = / ~|
Sample Type: Composite or Both / o Sit- Yot .
{circle) i
Media: Surface Soil ) Sediment Dy
(circle) Subsurface Soil Surface Water '_F; J<
Other Ground Water
1o
Field Screening Information: Observations:
Type of Meter: | NZA . ity gead (Shn)  prmeipt- beons.,
do% gild, 804 E-r seed, v lecse, oy
Other Field Measurements: 4 7
CPs
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON.FLUID USED DESCRIPTION:
Tap water ' :
Hand Auger Trowel |: Alconox 1(_
Core Sampler Shelby Tube - Tap water (4 whess
Spatula/Spoon Dredge Sampler | | HNO3 (1 ort0%)  [A] (F%
Bowl (stainless) Kemmerer Tap Water o
| Methanol v
Split-spoon (2" or 37) Extended Arm — Hexane ||
Bailer . Acetone
OTHER: vy
Backhoe | Air Dry 4
Van Dorn Bottle 1| DI Water LX)
Air Dry | X
None ||
: ] Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS | (circle) Method Required | Collection | Sample Case#
Metels ves §@0) | Toe Only|) x Boz| jop18 |D0S722 | OX¥EM
[] YES NO
[ YES NO
] YES NO
[] YES NO
] 'YES NO

AF-

N

12

N2 120547

Rev: 8 July 1991

Signed: %/ /. Y=




) Project: Project No.: Date/Time: Sheet /
m Pallaken @34 0F0 9 (Y43 |llsseron 110 eet_Lof I

Contractor Personnel: TRC Personnel:

Sample Log Sheet '
) P g R. 5u+052 : '\T. //luff(ﬁ;A. Bfrﬁa.q
' Sketch of Sample Location ;
Sample No.: SS-45 T AN
| . VL
Depth/interval Sampled: O~{§ /rehes \
Ors \\
Sample Type: @ Composite or Both C1pid \
{circle) ‘ } . \
Media: Sediment BN BENTIR
(circle) Subsurface Soil Surface Water / , ] \
Other __ Ground Water I
= '
Field Screening Information: ‘ Observations:
Type of Meter: N /A g; H'? gond (SA0D lf-g_;_'d!g —brony s
20, silf; §07, F-t sad, Y Joose |
Other Field Measurements: . ’ ~
_514! LY *—- _

LPS

DECONTAMINATION PROCEDURE:

SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
- Tap water vd
Hand Auger Trowel | Alconox %
Core Sampler Shelby Tube || Tap water % Shortess
Spatula/Spoon Dredge Sampler ;I:o\?v ge‘:_ﬂo%) g (0%
Bowl (stainless) Kernmer_er —— M elzh anol rﬁ
Split-spoon (2" or 3%) Extended Arm | ] Hexane N
Bailer L Acetone
OTHER: y —
Backhoe _ Air Dry DY
Van Dorn Bottle L DI Water %
Air Dry
None [ .
' o Filtered " Preservation Volume © Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#f
[ metass ves §0) [Tre Ouly |l xBoz | (%19 |D05723|0A%Em
= 7
] YES NO _
] YES NO
Il YES NO
] YES NO
(] .YES NO

e

AF N9 12[]548 _ Signed: 15: 4 -‘.QE Rev: 8 July 1991

N
-
N



Project: Project No.: Date/Time: Sheet | of }
m Collahen O30St 9843|124 /oy 1538 — L
Sample Log Sheet Contractor Personnel: _| TRC Personnek:
P g R. Bartfose J. Hynter, 4. [Leyrpe. 1n

Sketch of Sample Location

Sample No.: SS-¢t6 N /
| AT
Al { i 1
Deptivinterval Sampled: _ & ~( racke S | \ {3 e )
' Sl | -
Sample Type: omposite or Both /] ? £ % \\ COUf
(circle) _ | '\\ ™. S
Media: Sediment
(circle) ubsurface Soil Surface Water
Other Ground Water r—-'—
- [
Field Screening Information: Observations:
Type of Meter: COVAA 0,0/”,\ c""“y seo ) V‘/f;u:fl--—' Arengy

rd

705 M- saf,_J5 2 ._erqut/’ }eg_u,__

Other Field Measurements: n 215 1!‘ _
PSS
AOY4 78478 3¢.59 49 3249
Bo476573 .67 5.1 9977
BEOILYAE 2 ?2._#’! 5.0 38.0%
BE o1t 292 3304 5.0 38.0%
SAMPLE COLLECTION EQUIPMENT: Dgggoﬂﬂﬂgnogé%oceoune: DESCRIPTION:
_ Tap water &
Hand Auger Trowel || Alconox |
Core Sampler Shelby Tube | Tap water N
Spatula/Spoon Dredge Sampler | | HNO3 {1 0r10%) g 177 Sl
Bowl (stainless) Kemmerer || Lzﬁhv::i?r Z
Split-spoon (2" or 37) Extended Arm .| Hexane [ ]
OTHER; Bailer — Acetone [ ]
Sm/ sv/riene_ Backhoe - Alr Dry
ﬂ/ >/t' ‘J Van Dorn Bottle D! Water §
Air Dry
None : :
ANALYTICAL PARAMETERS | (hiorel  f Presemvation | T0e, | e on | sample | Caset
(9 setals ves (NP | Tee only \x Bow | (53¢ |DoSzay| DA(EM
| Vs ves (Fod k), 2xrhol o Voo | [570  |413D72 33595
[M S Ve '3 ves O |Tee enky /¥ Zop | (§30 |ArGD2 | 23595
[M % moostore | YES ®OD |Tee ouly |I£202 | (S70 |A19DR | 33595
0 YES NO ,
] YES NO

Rev: 8 July 199‘!

"N 120560

Signed: _M/ /{v 4¢L '



AF-212

N° 120549

] . Project: Prbject No.: Date/Time: /
: _ Sheet _{ _of /
Callilas O3 05% O3 Ly gotew 1455 —
Contractor Personnel: TRC Personnel:
Sample Log Sheet : .
Rt 5“’1032- jc ”"ﬁf¢r: A. g’lq a,.
Sketch of Sample Location <
Sample No.: S\-Y - %17 -
. ] r
Depthfinterval Sampled: 0 - ( [1¥4 Lq‘ — _E.__ I
7 I WY r7
Sample Type: Composite or Both I
{circle) I /
Media: §url‘ace Soil ) Sediment ] ‘
(circle) ubsurface Soil Surface Water _ }‘7
Other Ground Water : <
0ff. 2z |
Field Screening Information: Observations:
Type of Meter: N /A (eovell y Sond (86)  gooyid ~ b ten,
: £00 Frt ook, Yot yren( o £
Other Field Measurements: ] . M
L fn. ﬂlg_u_,_.iur
A -
DECONTAMINATION PRGCEDURE:
SAMPLE COLLECTION EQUIRMENT: DECON.FLUID USED DESCRIPTION:
— / Tap water
Hand Auger Trowel _H Alconox
Core Sampler Shelby Tube || Tap water o S5
Spatula/Spoon Dredge Sampler §_ | HNOj3 (1 or10%) - (9%
Bowl (stainless) Kemmerer ' Tap Water
| Methanol
Split-spoon (2" or 37) Extended Arm — Hexane
OTHER: Baller — Af:etone
Backhoe - Air Dry
Van Dorn Bottle || DI Water
Air Dry
None
; ‘ Filtered Preservation - Volume Time of CLP CLP
ANALYTICAL PARAMETERS | (circle) Method - Required | Collection | Sample Case#
[ Metals ves €0) | Tre Ouly | [x oo 455 |pas725]024ém
/ ]
(] YES NO '
[] YES NO
] YES NO
] YES NO
] YES NO
1

Rey: B July 1991

Signed: ‘/p;// M ‘



‘ Project: Project No.: Date/Time: ' |
, Sheet I of |
Lalleben Q2036 0F0 oty dlisofey 1435
Contractor Personnei: TRC Personnet:
Sample Log Sheet 2 + p _
- Bur 2% 8 T. ku‘fir, A ﬂ(rj‘\
. Sketch of Sample Location
Sample No.: SS"LIng Sk g J
- - . -_/
- " T //
DepthAinterval Sampted: _(}~§ foeles WREE T
- . - N / V y‘ <r
Sample Type: @ Composite or Both ~Ir-
{circle) _ . Tave
M N
Media: & Sediment AN \\
(circle})  gybsurface Soil Surface Water N ~
Other Ground Water -
Field Screening Information: Observations:
Type of Meter: N /A J'.'- raeve “_7 sw'-( O coegl ~ L Coingn.
“Di. E-r SCeud Yol crevel Somy
Other Field Measurements: 4 = ' -
Lebbles i JoeSe, olama
-Ps :
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
—— Tap water
Hand Auger Trowe! | ] Alconox
Core Sampler Shelby Tube - Vap water .
Spatula/Spoon Dredge Sampler || _*r'a“:’%ge‘:”““
Bowl (stainless} Kemmerer | Methanol
Split-spoon (2" or 3") Extended Arm | Hexane
OTHER: Bailer — Af:etone
) Backhoe - Air Dry
Van Domn Bottle L. DI Water
Aiir Dry
None
- Filtered Preservation Volume- Time of CcLpP - CLP
ANAL,YTICAL PARAMETERS (circle) Method Required Collection Sample Casedf
I aneddls ves [ | Lre Oty [ $or | 435 [Doy726) 0MHEM
] YES NO
D YES NO
] YES = NO
] YES NO
] YES NO
AF-212 Rev: 8 July 1991
N2 120548 signed: _[Jff 4. I




Project: Project No.: Date/Time: Sheet / f /—
) L _or_7_
m Cellalbae  ©A3605% ons|lissersy i1so
Contractor P I: TRC Pers 1
Sample Log Sheet ontractor Personne onne
R. Bnr'h.s?- j ﬂun'h!f‘. A ﬁ(rc,qh
Sketch of Sample Location <
Sample No.: $SS 417 F .
<Y -4Hr
Depthiinterval Sampled: L-§ tathes
Vi3
Sample Type: omposite or Both - & » Vb
{circle)
]
Media: Sediment
(circle) Subsurface Soil Surface Water *
Other Ground Water
Field Scréening Information: . Observations:
TypeofMeterﬁ N/A S:'H{y Sard LSM) LV brew
23l siit, P8/, Forn Sesd, Jyure
Other Field Measurements: i ’
99/41 , Jease, d’f{v
PS _
X DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
. - — Tap water
Hand Auger Trowet _L’ Alconox
_Core Sampler Shelby Tube | Tap water 9 _" A g‘}g& {
. o 74 €55
Spatula/Spoon Dredge Sampler || HNO3 (1 or10%) 1ere S
tainless) Kemmerer Tap Water
Bowl (s ] Methanol
Split-spoon (2" or 3") Extended Arm - Heéxane
OTHER: Baller - ) Af:etone
Backhoe - Air Dry
Van Dorn Boftle L DI Water
Air Dry
None
: \ Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
8
[d Metals ves @ |Tre fuly | 1x@on] i%0 [Bo57REH.
(] YES NO Do3727 | A4
] YES NO |
] YES NO
] YES NO .
N YES NO

AF.

K
-

2

Ne 120394

Rev: 8 July 1991
Signed:




_ Project: Project No.: Date/Time: Sheet | of
] o
m | Lallaken 0206 6 ST0 ort3 | 1/38/0% 145] -=
Contractor Personnel; TRC Personnel:
Sample Log Sheet
P g R. B.r"'oSz j-s ”‘-hf‘lr. lA- 3-(/:,&5\
' Sketch of Sample Location =
Sampte No.: S¢- ‘f.Z Y/ P N
Depthiinterval Sampled: O-£ invhas R T
[ ¥ s .
Sample Type: @, Composite or Both R D [
(circle) L |
Med,ia:) @ Sediment =
(circle Subsurface Soil - Surface Water S 4y L4
Other Ground Water <54 MO

Observations:

Sty sl €sM>, Y. brown,

Field Screening Information:

Type of Meter: N / A

207 c.'H-; wigA F-'M Sanol, Feare

acavel  Josse ddey
vy ? —7

Other Field Measurements:

Lps

DECONTAMINATION PROCEDURE:

SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
d Tap water g
Hand Auger Trowel 2 Alconox Eai
Core Sampler Shelby Tube | Tap water X
Spatula/Spoon Dredge Sampler HNO3 (1 @55 é
Bowl inl K Tap Water a]
owl (stainless) emmerer - Methanol Xi
$plit-spoon (2" or 3%) Extended Arm - Hexane | |
Baller . Acetone
OTHER: ¢ —
Backhoe [ Air Dry D3
Van Dorn Bottle L. D! Water r.s
Air Dry rd
None [
. Filtered Preservation Yolume Time of CLP cLpP
ANALYTICAL PARAMETERS | (circle) Method Required | Coliection | Sample Caseit
[ ingtars ves @) |Tze Inly, | x8e2. | IYS |Do5728] DA4EAA
———— f -

] ‘| ves no

O YES NO
] YES NO
[ ] .YES NO
] YES NO

Rev: 8 July 1991
Signed: _%% J M




: ' N ' yA
Project: Project No.: Date/Time: 5o
_ Sheet__f of [
m Daflaban C2360590 OIYH I Rofor £75~ —
Coritractor Personnel: 1TRC Personnel:
Sample Log Sheet ° nne
Sketch of Sample Location
Sample No.: S S~ ({‘J.. | T N
0-' { - "oy SS - ‘fz- I
Depth/interval Sampled: jazhes 4 Y
Jac
Sample Type: omposite or Both P
(circle) ke ]
O
Media: Sediment ™
(circle) Subsurface Soil Surface Water Y w
Other Ground Water
Field _Screening Information: Observations:
Type of Meter: N / A o San SAN,. oW
200 M, 75k F-m saed, Froze
Other Field Measurements: I 7
. 3ro-wt/: /M'.(¢,. é{rv
GPS 4
' DEGCONTAMINATION PROCEDURE: )
SAMPLE COLLECTION EQUIPMENT: DECON.FLUID USED DESCRIPTION:
7/ Tap water
Hand Auger Trowel [ Alconox
Core Sampler Shelby Tube - Tap water % .51 MAESS
Spatula/Spoon Dredge Sampler || HNO3 (1 0r10%) (ol
Bow! (stainless) Kemmerer Tap Water
| Methano!
Split-spoon (2" or 37) Extended Arm - Hexane
OTHER: Bailer = Af:etone
Backhoe - Air Dry _
Van Dorn Bottle L DI Water
Alr Dry
None
- Filtered Preservation Volume Time of CLP- CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
[/] hretnis YES Tre Bly 11 x 8oz | /50 (D05729 | 02%8MN
1. YES NO !
D YES NO
[ ] YES NO
| 1 YES NO
] - YES NO

“No 120396

‘b: Rev: 8 July 1991
Signed: 4 %4‘4-




Project: Project No.: Date/Time: | sheet | of |
m Fallaban 02660503 | J1/2fos /5B —— —

Contractor Personnel:

Sample Log
ample Log Sheet R. Bartest2

TRC Personnel:

T. HM,'(I": A--gflfjah

Sketch of Sample Location

|

Sample No.: .9 S~ ‘f’l 7\

NP

Depth/interval Sampled: 0'— g I‘h_CL-C-‘

-

Sample Type: Composite or Both

{circle)
Media: Sediment $3- 1]
(circle} Subsurface Soil Surface Water
Other ____ Ground Water
Field Screening Information: Observations:

S‘;l*yfuv{ -fS'M.). v. beewin

Type of Meter: N / A

204 glt, 259 F-m Saud,

Other Field Measurements:

toee geavel , Josse, /r/v

[-PS

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
‘ . __l/ Tap water :
Hand Auger Trowel At Alconox
Core Sampler Shelby Tube || Tap water —
Spatula/Spoon " Dredge Sampler || _'::po% ge':"@g ™
Bowl (stainless) ' Kemmerer — Methanol
Split-spoon (2" or 3") Extended Arm ‘— Hexane
OTHER: Bailer — Af:etone -
Backhoe - AirDry X
Van Dorn Bottle 1| Di Water =
Air Dry kd
Nonhe [
. " Filtered .| Preservation Volume | Time of - CcLP CLP
ANALYTICAL PARAMETERS (circle} Method Required Collection Sample Case#
I Metals ves &) |Tre Only | [x 2| 4155 (045730 |01%Em
1 YES NO
] YES NO
] YES NO
1 YES 'NO
[ YES NO

“Ne 120397

Rev: 8 July 1991
Signed: %/ J‘ l’m



: Project: Project No.: Date/Time: Sheet ) of {
o
m Ceallaboe U3 0990 QOHE |1/s0/0¢ 1010 —
Contractor Personnel: TRC Pers H
Sample Log Sheet o _ S oeenne
R . BaﬂLDS.L - :)—- #bﬂ-‘hr: /q- Kmragfb
Skefch of Sampte Location e '
Sample No.: ¢S - Lf'l 3
ool o 2
- SITFR3
Depth/interval Sampled: 0 - 5 ;fh_.
Sample Type: 1 omposite or Both - *
(circle) ) .
Fest, [Peud [Todl |
Mc_adia: ) Sediment
(circle) " gybsurface Soil Surface Water
Other Ground Water
Field Screening Information: Obsérvations:_
Type of Meter: N/A Sard (Swy 1. LYTTVIN s F-r
Sond, 104 sesvel boos 2, o(ge_.’p
Other Field Measurements: i = .
LS
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water
Hand Auger Trowel | Alconox
Core Sampler Shelby Tube [ | Tap water
Spatula/Spoon Dredge Sampler | | :_’:O‘?vge‘: 69 3
Bowl ;shinless) Kemmerer L Mei:hano! i
Split-spoon (2" or 3") Extended Arm || Hexane 'y
OTHER: Bailer — Acetone
Backhoe | — Air Dry
Van Dorn Bottle L DI Water
Air Dry
None
y Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Caseff
M1 Met,ls Yes @) [Tee Puly | |xBoz| Joro |0s5231 | OA48M,
[] YES NO
I:I YES NO
|——
] YES NO
] YES NO
] | ves wno

“N° 120389

/ - Rev: 8 July 1991
Signed: 74441‘_1/_1’__




Other Field Measurements:

Project: Project No.: Date/Time: Sheet / ; {
o
m Callaken 213 0o = | M3 |fzerer 1072 T
Contractor P I: TRC P 1:
Samp]e Log Sheet 2!1 gof efsonne e}slonne
. m‘f.sz_: 'J-. m\'l"-(n N A. ﬁ.(rq&,‘
‘ Sketch of Sample Location -
Sample No.: S€-424 N
K. i &
Depthfinterval Sampled: 8- 6‘ Ih. i
Sample Type: {Grab), Composite or Both
(circle) @ s &1 l_‘f-
'}
Media:) Giirtage SoiD Sediment
(circle Subsurface Soil Surface Water =
L N
Other Ground Water et oot T
Field Screening Information: Observations: )
TypeofMeter; N/A SMD‘ (fl.,'\ If- ,5'0'\/ ) 90}4 F_c

Sand. | /‘f 2, 5nr¢/1; foose, ’(o.h.’ﬁ '

G-£S

SAMPLE COLLECTICN EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
— Tap water E
Hand Auger Trowel - Alconox %
Core Sampler Shelby Tube | ] Tap water o S5
Spatula/Spoon Dredge Sampler %_ HNO3 (1 or10%) Aot >
cain Tap Water §
Bowl (stainless) Kemmerer - Methano! 2
Split-spoon (2" or 3™) Extended Arm — Hexane B
OTHER: Bailer l— Acetone ||
Backhoe [ | Air Dry |
Van Dorn Bottle || DI Water
Air Dry
None . |
' ] Filtered Preservation- Volume Time of cLP CLP
ANALYTICAL PARAMETERS {circle) Method Reqguired Collection Sample Case#
p ,
[ Metels ves €9 | Toe puly || x8oy) otz |D85733] DatoM
[] YES NO
] —
] YES NO
| YES NO
] YES NO

“Ne 120390

Signed: % l I}/)t

Rev: 8 July 1891




. Project: ‘Project No.: DatefTime: - Sheet { 0|
et_lo
m. Laliphen 02136 05%0 043 |I130pey Jor5 —
Cortractor P H A TRC Pe I:
Sample Log Sheet o "é ersonne e
jﬂ. nrfacz J. H"‘“-'h-r. A Atl’qnn‘
— , Sketch of Sample Location >
Sample No.: S¢ - Lfl 5
¢ ’
Depth/interval Sampled: -8 ia th. SP-TFA
Sample Type: @ Composite or Both
(circle)
F ] &
Media: Sediment
(circle) Subsurface Soil Surface Water ==
Other Ground Water Fires vo -
Field Screening Information: Observations: :
Type of Meter: N /A gnuif [V ) 0'/;-’! Jr&u-\ /2
FoZ Coak, Js? grove( lasse, olanp
Other Field Measurements: = ’ v
(P S
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
. ' Tap water K
Hand Auger Trowel Alconox _E_
Core Sampler Shelby Tube | Tap water
&
Spatula/Spoon Dredge Sampler !}INO\;,J(L!:HD%) g (e S5
Bowl (stainless} Kemmerer — M?t,ha: ol |
Split-spoon (2" or 37) Extended Arm — Hexane ||
Bailer - Acetone
OTHER: =1
Backhoe - Air Dry X
Van Domn Bottle L_| DI Water b
Air Dry |
None ||
: Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
Mytal ves () [Tre puly|) xRoz| 075 005733 | OXeEMm
[
] YES NO
] YES NO
[ ] YES NO
[] 'YES NO
] YES NO

“No 120391

Rev: 8 July 1981

Signed: %/1 ik



Project: Project No.: Date/Time: Sheet / ; }
o
m Faltebon  ©O203405%0 OPMS 11 /3c /0% 1018 — =
- Contractor Personnel: TRC Personnei:
Sample Log Sheet
R. Birtosz J. Huder, A Beraan
: Sketch of Sample Location <
Sample No.: SS- W24 N2
- <
Depthiinterval Sampled: )~ 8 jazl<s
Sample Type: @ Composite or Both
{circle) ¢ { 24
Media:) Aller D Sediment
(circle Subsurface Soil Surface Water -
<6l hol [ Ted
Other Ground Water r F Peed_Tes
Field Screening Infofmation: Observations: ,
Type of Meter: N /A Sard (5v) ; olive J(n...‘ 90/,
F"Z' 7 - sle AL
Other Field Measurements:
[-PS
) DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water
Hand Auger Trowel! | Alconox
Core Sampler Shelby Tube | Tap water =~ 4
Spatula/Spoon Dredge Sampler | | HNO; {1 or{0%)5
. Tap Water
Bow! (stainless) Kemmerer [ “Methanol
Split-spoon (2" or 3"} Extended Arm == Hexane
OTHER: Bailer m Acetone
Backhoe - Air Dry
Van Dorn Bottle L DI Water
Air Dry
| None
: Filtered * Preservation Volume - Time of cLP CcLP
ANALYTICAL PARAMETERS (circle) __Method Required Collection Sample’ Case#
Metals YES Tre Only || xR02.| 1078 | 005734 DLYR AN
’ -
] YES NO
[] YES NO
[] YES NO
] YES NO
[] - YES NO

AF-;

N
-

2

-N¢ 120392

Signed.: _ﬁ‘/ / 9k

Rev: 8 July 1991




- Project: Project No.: Datel/Time: sheet | of !/
A o O )
TRE O oxkosponyii o rgaqsesLoal
- Contractor Personnel: TRC Personnel: :
Sample Log Sheet )
R, ﬁmhsz_ - j, Hb—kf{r" A ﬁ'\""‘!"h
_ e 1Y S e 117 Sketch of Sample Location
Sample No.: f? §-‘§:}] L ~4D L L‘"*’" e 4 el
| g fey TOB8 — S s
e ' 03 M R«.-'\ ? }St“"l [ i =
Depth/interval Sampled: - =4 ]
Sample Type: Composite or Both
(circle)
Mc_edia: Surface ..;:;I\’ Sediment
(circle)  Sibsurface Soil = Surface Water
Other Ground Water -
. 3 X ‘T _
59
Field Screening Information: Observations: :
s A [
Type of Meter: ;'K//A 2! /"'Y Send ;./:‘ ivw? /; Y. Al“.? wh,
20% ciit, Bo% TE seut, 300 yorsdod
Other Field Measurements: I - - i
ﬁrmua( I Y a?‘m’ _ﬁl@ﬁ"'_
AW T 7 7 3
Y V., leose .
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUD  USED DESCRIPTION:
— / Tap water _Z
Hand Auger Trowel [ ] Alconox | <
Core Sampler Shelby Tube || Tap water %
s HNOg (1 or#f%)5 {2
patula/Spoon Dredge Sampler | Tap Water
Bowl {stainless} Kemmerer — Methano! %
Split-spoon (2" or 3") Extended Arm — Hexane | |
Bailer — Acetone
OTHER: iy
Backhoe - Air Dry 7
Van Domn Bottle L DI Water b
Alr Dry K
None | |
' - Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
-~ ; < > -~ — " , .
nbals vesC no? | W08gnly, |5 [0830 [Dosizs | 0A¥Em
- - v . ; .
M ehals es (NP | ire euly R0z 09004 D05 MO| DIYRAN
] YES NO K
[] YES NO
] YES NO
(] - YES NO

“Ne 120386

Rev: B July 1891

Signed: _;@/'A #o



" Project: Project No.: Date/Time: Sheet | of _L
- , t o
m Lallaben  OUBboSGo OVHS | )ypret (940 :
Contractor Personnel: TRC Personnel:
Sample Log Sheet by ¢ .
‘ R gnr"'@&?. I #Lu'/-”; /:} }@fni a.
Q P Sketch of Sample Location -
Sample No.: 3> 428 TN :
N 1 Al l
) _]_ < .
Depthiinterval Sampled: __ 0—§ jnth
Sample Type: '@ Composite or Both
{circle)
Media: Sediment
{circle) Subsurface Soil Surface Water
Other Ground Water
FY t;s ""18 »
Field Screening Information: - Obsewaiiqns:
Type of Meter: A /A S[H{y sond w/gmvef Y. Afoqu
_ 3(77: S‘:If. {0/'1% 7_ Se et f0)‘o V:’bum‘(-@_
Other Field Measurements:- iy . v
éir-"vf-{ ¥ e fin, “"'“l_. [ /5-‘$el,
GFS me st :
. . DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water E
Hand Auger Trowel LJ/ Alconox :g
Core Sampler Shelby Tube [ | Tap water oy A
Spatuta’Spoon Dredge Sampler | | ?::%;1;@% %
Bontvl (stainIeSf) ] Kemmerer - Methanol. %
Split-spoon (27 or 3"} Extended Arm — Hexane |
Bailer - Acetone
OTHER: -
Backhoe - Air Dry iS
Van Do Botfle L Dl Water P5
Air Dry Rd
None ||
! - Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
& mutels ves ®0) [ J1e Dhly € o2. | 08%0 |Do5736 | ONYPMm
[] YES NO
[} YES  NO
[} YES NO
| YES NO
] YES NO _
AF212 Rev: B July 1991
N° 120388 Signed:_%&é/_f’?;i_’L



I Project: Pro,ect No.: Date/Time: Sheet ! ¢/
. - o
m Patled e, QUL 059 01%‘3 /30004 D820 —
Contractor Personnel: .| TRC Personnel:
Sample Log Sheet T Had
R. B"w'h)s’l J. Mwniee A ﬁévs,a.p\ .
PR ; Sketch of Sample Location
< ) g
Sample No: __ & 2 A ;
p f\/’ e o (f
0 o 1Ll - v >
Depth/interval Sampled: Lo - éliL
Sample Type: \Grabl Composite or Both
(circle)
Media: ( surface Soil Y Sediment
(circle) Subsurface Soil Surface Water
Other Ground Water
> b
Field Screening Information: Observations:
Type of Meter: ZV!{ f\ ‘S\;HV Sead W/ avave £, Mo hvzu
r T 20 Y g i, £o 7 F, um«( 104 rennded
er Fiel easurements:
_ Qfﬂv{l L.,n ) 1 . BXo, f: b, blf"n
‘r;]a 2 Toicd :
DECONTAM!NATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: | DECON.FLUID USED DESCRIPTION:
— / Tap water
Hand Auger Trowel ] Alconox
Core Sampler Shelby Tube ] Tap water
Spatula/Spoon Dredge Sampler { | - ?::3\! g:e‘: 0%
Bowl (stainless) Kemmerer — Methanol
Split-spoon (2" or 37) Extended Arm e Hexane
OTHER: Baller — Acetone
Backhoe | Air Dry
Van Dorn Bottle || DI Water
Air Dry
None
. i Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Reguired Collection Sample Case#
T v ES — - - . 7. .
(1 anelels ves (N0 D & o | F5l. [ 28y (8573 7] Q0B M
I:I YES NO
I:I YES NO
] YES NO
[} YES NO
1 . YES NO
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Sample Type: COmposite or Both
* (circle)
Media: ‘Surface Soi Sediment
(circle) Subsurface Soil Surface Water
Other Ground Water
RS—1Y¥34
‘ .
Field Screening Information: Observations:
Type of Meter: N/A S:!+7 s -\n.v( w/grocel — brecn,
- 3075 S‘;H;_’. §00 F. Sond, poi yrended
Other Field Measurements: ﬁ”" ef o b Torl axi. (v [oc ie
C—p S eist
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
Tap water :
Hand Auger Trowel B Alconox |
Core Sampler Shelby Tube || Tap water . -
Spatula/Spoon Dredge Sampler :_l:o%ge‘:"ok) —
Bowil {stainless) Kemmerer - M el:t'hanol :
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Van Dorn Bottle 1 DI Water —
Air Dry —
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: “Filtered - Preservation Volume - Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
4 Ietels ves @) | T, 0ul., o | 2% 0 |Do5728 | 02
_ [ wmeteis (msd] YEs @) | Tre ﬂh{‘;/ $ oz | 0%20 | pos238 | O0YEM
D YES NO
[} YES NO
] YES NO
] YES NO
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Sketch of Sample Location .
Sample No.: bw Ch -1 mg /l\-{,DSJl }
'. __Mc/Dup fuetill
& (red |1 anl \Ls
Depth/interval Sampled: J’N T =k Ty
, = U |
Sample Type: {Grab, Composite or Both ~
{circle) l
: Ml U
Media: Surface Soil Sediment
(circle)  subsurface Soil ~ Surface Wate N
Other Bris vt 477
Field Screening information: Observations:
: &y At
Type of Meter: 5 S0 ___Q}_#_(__lﬂ; t e Lan
Other Field Measurements: A | ]
. - A Y e ]
Teoe - 9% Sgunh, = VA NN P
( ij. (J¢ (o = o Ala
0o <o¥ o
e 7.9Y MRS Ay o lnshe ab
ey 33y 1 = 34 ara %{ rofion .
Mw  36.0
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
— Tap water ]
Hand Auger Trowel | | Alconox |
Core Sampler Shelby Tube || Tap water . —
Spatula/Spoon Dredge Sampler | | ?:0%(11 or10%)
Bow! (stainless) Kemmerer ] M e':ha:‘;:r — ‘\)A’
Split-spoon (2" or 3%) Extended Arm | — Hexane n
. Bailer — Acetone ||
OTHER: Th‘p Backhoe - Alr Dry [ ]
Van Dorn Bottle | DI Water -
Air Dry ]
None
y : Filtered i Volum Ti f CLP - CLP .
ANALYTICAL PARAMETERS | oy Pre e vation Required | Coligctiop | Sample Caset
. 17D
My ves o) | Wwog M [\ O L [erray | Zsyd| 33nyx
NMIEERRY ves ao) | 1cCE L PL @y iDarhe™ 23yyg |
[d \nes ves po) | Wew pWe Y 3 Wm| [Brfrdadar AMaty| 33NE
1 - YES NO ‘
[ YES NO
]  YES NO A
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Sample Log Sheet
/Skahb of Sample Location
: cp —|l .
Sample No.: __D 49 /1_ L 1 ekt oA
Depth/interval Sampled: _M4 a
. y N )
Sample Type: @ omposite or Both 14 "
(circle) ’ e
X3 -] s
Media: Surface Soil Sediment il T
(circle) Subsurface Soil Surface Water . \ or
Other round Wa er’ '
‘h Wt “7
Field Screening Information: Observations: :
P
(ng T o ) Q(jf:u- <€

C

Other Field Measurements: RMA P F‘\vf ($ ' s+
Tene > 7. ‘o _ Prace O ng‘;it‘q Wd{‘w‘ aua'v
Cor-& = (03 DAL 0. Giparw[c e

= (OGF o Y5z Ay a5 14 .
pl-l (. 31 Dot Reco-ded C (34 i5
J'gp_l’ : BlD Fuxg( sef oF ch,,.‘, 5
' DECONTAMINATION PROCEDURE:
~ SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water E

Hand Auger Trowel — Alconox |

Core Sampler Shelby Tube - Tap water o H

Spatula/Spoon Dredge Sampler | | _'I'_‘:o% g:e"’_”o %) |

Bowl (stainless) Kemmerer . M ert’h anol A

Split-spoon (2" or 3") Extended Arm D Hexane || )

. Bailer Acetone
OTHER: TPV V Backhoe - Air Dry }j
Van Dorn Bottle 1| DI Water —
Air Dry ||
None |
Filtered ti Volume - Time of . CLP "CLP

ANALYTIGAL PARAMETERS (::i:::lz) Prel::trl\::d o Required Collection Sample Case#
[x] hehd YES | ooz plrc2 | \PL 1352 | Desybo | 33)v§
(3 Su bke ves fig | >k (PL__| (350 |leSHe | 33348
voe's YES el e | 3voml | 24 | MEAY | 28
(] YES NO '

] YES NO
[] YES NO i
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Tap water D '
RHand Auger Trowel D Alconox }_
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Spatula/Spoon Dredge Sampler _{ _'rmov?"(: or10%) |
Bowl {stainless) Kemmerer ] Mae':ha:o‘:r y‘J N P(
Split-spoon (2" or 37) Extended Arm | Hexane [T
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OTHER: Y ﬂ.{' Backhoe - Air Dry j
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Air Dry L_
None -
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SAMPLE COLLECTION EQUIPMENT:
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N . A’ﬂ}- ﬂ ”’hC—(J,‘- el
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Bowl (stainless) Kemmerer - .P:aei:h‘:::?r ]
Split-spoon (2" or 37) Extended Arm - Hexane i
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" Backhoe | Air Dry ||
p‘hf Bottl Qe ‘J\\L Van Dorn Bottle L DI Water —
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None K
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ample No : N
\..,_____________’*
Depth/interval Sampled; & - f%" - $ L7

Sample Type: (Grab/Composite or Both

(circle)
I 2 E ) ‘/ )
Media: Surface Soit Sediment ) \ LY vy /
(circle} Subsurface Soil ace Water /
Other Ground Water . \\ 7

Field Screening Information:

Observations:

Bouwd

[Tl S oo s

Type of Meter:_ iJ //4

Other Epeldyleasur ments:

oA~ C/ftvzﬂ/? . Lo e o FRinn

) o
fawpwhw —~14.958 Collecke) ow PiF
& O =148 ~ 8o fred-fon
TenmpP —5.2¢
p - 235
CAinbhy - 2143
npP - 252 )
: DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water :
Hand Auger Trowel __‘ Alconox | |
Core Sampler Shelby Tube - Tap water -
Spatula/Spoon Dredge Sampler | | ?NO‘?V (1 or10%) |
Bowl (stainless) Kemmerer ] Mz:alzha: o‘:r 1
Split-spoon (2" or 3") Extended Arm — Hexane p
OTHER: Bailer — Acetone |
D f\ch~ Backhoe Air Dry ||
r Q& Van Dorn Bottle E DI Water -
Air Dry
‘ None
] Filtered P i Volume Ti f CLP CLP
ANALYTICAL PARAMETERS (I::ili:r;:) Ly re;:{r\::gon Re?]uired CO'I?;te:t‘i)on Sample Case#f
] Tﬂh(ﬂdLL‘L ves (vo/| pwez cz | TP | 15 [posetd | 02y v
| x] Dield ekl fes) no Hrvg ¢2 | [P L Ng< [DF 5684 | 9LiIna
ISl tehe ves o) | Tcp pawe e WK Ny opgh | poNth
] YES NO
] YES NO
[] YES NO Ny
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Sample Log Sheet A. Bergan
Sketch of Sample Location
Sample No.: _S W - 6{23
Depth/interval Sampled: ot
epth/interval Sample _ \____ )
- yad ~ ™ /
Sample Typey” Graly Composite or Both t
{circle) -
T I
Media:  Surface Soil Sedi th catfrl | )
(circle) Subsurface Soil Surface Wa LT Ay ) T S éﬂ’
Other Ground Water LTS l o
SR

Field Screening Information:

' Type of Meter: )61

Observations:

}-h,h “+urbicli -I—q obseryed in and .

Other Field Measurements:

peovng Jomple locatran. (0rFanicrid

Templ'C)~ 22

oRFP= 707. &

Sapy le has TRy sdeovr.(0rgrnla

~ Y4 " e

over e gt Sempls

pH=2.42

J'l[mi%'foa]

D0 (mefe)s 5 LS

[ocatton

Conduschivity (w5 fer) B8

)
)

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

120376

DECON. FLUID UEED DESCRIPTION:
— Tap water
Hand Auger Trowel || Alconox E
Core Sampler Shelby Tube ] Tap water -
Spatula/Spoon Dredge Sampler | | HNO3 (10r10%) |
Bowl (stainless) Kemmerer Tap Water |
i N " | Methanol -
Split-spoon (2" or 3") Extended Arm ] Hexane [ |
OTHER: v/ Bailer — Acetone [ |
Backhoe - Air Dry |
P"‘f loo'H'Lc(_,J‘) Van Dorn Bottle L. Dl Water -
Air Dry —
None ||
Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
[T Mtats diss | @ no [tz v oy 1L | [330 | Doseizg08¢7m
(A merds totel | ves @) lph=coraney] [w (L, | (30 | pesgér ] 0a%2m
(A Suiffe ves (o) || — (x5o0u| (330 | Dosger |o4y7an
M YES NO
] YES NO
AF2I:] YES NO A A
‘Ne
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lregtion
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Field Screening Information:
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Other Field Measurements: \’SI :
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area of fFresh watesr
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Tenp2 A
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ORF =55.4

DO 4 ™4/

Sa\l \2.2F &7

Cond 201’

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
Tap water D
Hand Auger Trowel E Alconox -
Core Sampler Shelby Tube [ | Tap water -
Spatula/Spoon Dredge Sampler ’__l '_I'_'No‘?v“ or10%} L
BO\{VI (stainles.s:) ) Kemmerer - M:‘:ha:;?r ]
Split-spoon ‘(2 or 3") Extended Arm - Hexane |
OTHER: Batler N - Acetone -
. Backhoe | Air Dry |
dedeoted :polj Van Dorn Bottle L R! Vl\;ater |
ir Dry -g
bq-l-\-\cj Clnﬂw""tn NO“% I "I" f CLFP CLP
Filtered Preservatio olume ime o
ANALYTICAL PARAMETERS (::ircle) rﬁ:{t‘:gdmn Required Collection Sample Caseit )
D Metals Ayt | ves GO | giilu HCI (L | 1208 D5 {ondamwioe
bl Metals diss. | (D Mo lptt= lw/ #C1 I\ L | 12 [Dosgdad Opsiain prsbwr
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Field Screening Information: Observations:
Type of Meter: ]Gl'\i‘m 15 ne;lN e \170
other Frord : L ozmn\; Gogse Dagg W\wf
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alipife LAY
Do: fo.71
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TTEET AN
SAMPLE COLLECTION EQUIPMENT: Dgggg;ﬁTﬂngogéﬁocEDURE: DESCRIPTION: -
~ Tap water . [ X
Hand Auger Trowel D Alconox x|
Core Sampler Shelby Tube - Tap water - X \ e
- Spatula/Spoon Dredge Sampler % ?NO‘%H ortow) B TP (7\*‘ 25
Bow! (stainless) Kemmerer MaeFt,h a:::r H
Split-spoon (2" or 3") B Extended Arm - Hexane ]
R: ™ 3\ 4,0 Bailer Acetone -
OTHER: b‘m\ ‘D.'\\ W Backhoe E Air Dry g?(
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Alr Dry b |
None ||
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{circle)
M_edia: . Surface Soi! Sediment
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Field Screening Information:

Observations: SIMP[__E COL‘L&"Q___'
Ik FJ— Eﬂmg_e(j:_ué_f_ﬁ-_re_

LS el

_gﬁcﬁﬂw cf‘ wawLer._ 0 Q;EL,

Type of Meter:

Other Field Measurements:

Jemg. 4.36 Sallnity = 23.75

Pt = 7.85  JRP= 308.0
ety = 3
-0, (em9/) = 3. 76

SAMPLE COLLECTION EQUIPMENT: DECONTAMINATION PROCEDURE:

DECON. FLUID USED’___ ) DESCRIPTION:
__ Tap water = ;
Hand Auger Trowel ] Alconox 4 '\\JV\J( .
Core Sampler Shelby Tube Tap water % AT TS
| o, ~\{
Spatula/Spoon Dredge Sampler |_| HNO3 (1 or10%) /PXJ it7lo St =12
. - Tap Water -
Bowl {stainless) Kemmerer
Split (2" or 37) Extended A Methanol w
plit-spoon (2" or ended Arm .
| 0 Hexane | - ,.\n"u ‘S‘-
 OTHER:" Bailer — Acetone L s
o [7/ ) 1:,0-}'}’(.4.5 Backhoe — Air Dry _‘ bo ;é qo
\‘ ?h\\ Van Dorn Bottle L DI Water
‘Q SLA Air Dry E CP
None | 1
: Filtered 1  Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method ] Required Collection Sample \ Case#
= 1S,
b wd | ves @ lpy<) wli Mb# (1. | geiteds (EL8RY ptIm
.Moml.s dess | (ED No H,ﬁ-’)u;/m\@ el [[3:20 LYY A
X rulfate ves (N —  Tlso%mll 3220 | DofI8R | 0REIM
] YES NO ‘ N
] YES NO
] YES NO°

“Ne 120385

Signed:

¥ _&hj{ev 8 July 1991




Sample Log Sheet

sample No: 5.0/ — 427

Project; Project No.: Date/Time: '
callahawm 02\3 0620 |l l‘{ro Sheet { of |
Mine o1 H3 {140
Contractor Personnel: TRC Personnel:
— -
K, Sver 5, Vi 'g(rvqam

Sketch of Sample Location

Se.

Depthiinterval Sampled:

-3

Avigle | Joly Yher s =]12030¢
-Fo\r— -~ -%- \cf: \.én cat [tV
sitef

Sample Type( Grab, Lomposite or Both

Other

{circle)
Mg.dia: Surface Soil Sediment
(circle) Subsurface Soil

Ground Water

Type of Meter:

Field Screening Information:

Other Field Measurements: Y ST

Observations:

A/ﬂ e .4‘/ ;aﬂ'g/z /h.’-.('/-’vn’ /}iq/"fg/

e ‘2‘.‘_‘ GXTa §

Jemp- 823

cond 4974

Sal A0

o %.0¥%

et [T th o

| (eP 3Jzxsw.|

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
— Tap water E
Hand Auger Trowel || Alconox __{
Core Sampler Shelby Tube | Tap water |
SpatulalS Dred HNO, (1 or10%) [
patu _poon redge Sampler — Tap Water N
Bowl (stainless) Kemmerer | Methanol
Split-spoon (2" or 37 Extended Arm - Hexane ]
. ] Batiler - Acetone
OTHER: }) —
J"fJILV(.(,(aﬂ Pﬁ’b#é,Backhoe H Air Dry -
\ Van Dorn Bottle L DI Water —
Dheek T\ | Aoy
Filtered réservation Volume Time of CLP CL
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
| DMmetals, 4ot | ves @ |ou=twianoy] 1yt |75 [0okges Jorum
 Klmctals, diss | GBS No fobh=(w/pNOy| [y (L | [[%5 |Drs{#4d 02410
Sulfate ves (R — 1« 500 {145 (005685 [o2v41m

*AF2

=5
1o

120373

0 O ptrilice
[ YES NO o
] YES NO

- Rev: 8 July 1991
Signed:



Project: Project No.: DatefTime: / l
] catllahan O2LlBe 590 Sheet of
Myne OVR 3 wf11lo+ —

Contractor Personne

——

Sample Log Sheet

A . Stactte

TRC Personnel: (- Fos+e v,

Sample No.: __ S lwv— 4oL

Sketch of Sample Location

i
Depth/interval Sampled: _O— '

Sample Type: @, Composite or Both - -

(circle)

M_edia: ) Surface Soil Sediment B

(circle) Subsurface Soil Surface Water
Other Ground Water

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements: YSI :

Lepltd 2 ¢ load 1413/
PH (.29
, U763 ,
1 134 ﬂgjé - H:q\k,-\—-m\e Morks 4o somple = 38 £+
= [*d
Sufinidy 20,29 - Wada _D-efa-yfé s 0. F ¥
DECONTAMINATION PROCEDURE:
SAMPLE COLL_ECTI'ON EQUIPMENT: DECON. FLUID U_S_ED DESCRIPTION:
— Tap water
Hand Auger Trowel a Alconox E
Core Sampler Sheltby Tube || Tap water -
Spatula/Spoon Dredge Sampler HNOg (10r10%) |
. Tap Water |
Bowl {stainless) Kemmerer - Methanol |
Split-spoon (2" or 3") Extended Arm - Hexane ||
OTHER: Bailer — Acetone -
dedic ed Backhoe Air Dry -
dtcad Poly Van Dorn Bottle :] D! Water -
‘acr*l-H cs Alr Dry
Clheaarcaltl None Z
Filtered “Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) reh::{::t;on Required Collection Sample 7 Casedt
[dmetols +ot ves (o) [ ustwiipgal tx (C (05 | poggyy Jo2w]Im
— N { ul .
[XJMetals, diss | GESD N0 loys [yrtintd,| (x(C [U34S | 06634l oMM
y 1 N e -

[N Sulfate YES (NO_ — | x20my 1145 | pesEI1 [naIM
O vEs_ o [ETrS
] YES NO !

| YES NO

“'Ne 120375

Rev: 8 July 1991
Signed:



Gaflahan
Mine

No.:

PEgs e N2 e

o3

BDate/Time:
nfiv{ot 10230

Sheet | _of |

Sample Log Sheet

Contractor Personnel:

—

TRC Personnel: C.Fostexr,
A.Bergan, A Stoftel K.Seg

S

Sample No.: SW ~%\ ©

Sketch of Sample Location

Other Field Measurements: \{S I

Sce mw?\b lloa| shee;
m or| $O-lu

Depthfinterval Sampled: 0" ‘0
Sample Type: .C(@) omposite or Both
{circle} ,
Mi_adia: Surface Soil Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water
Field Screening Information: Observations:
Type of Meter: water s olemr, sedivnents

e itat

i
B teak TN 058 Pord

“Ne 120369

Rev: B July 1991
Signed:

Iem 1l.0% C
(ond 2932 L M*lem :
‘Solnty 229 pht -\Woker depth o 0.3
DD ~_159 mglL
oh 32 C.5 6 —Slack fide
i '
SAMPLE COLLECTION EQUIPMENT: DDEECCO(;"IAFT:::GHOSSEEOCEDURE: DESCRIPTION:
_ Tap water j
Hand Auger Trowel Alconox ]
Core Sampler Shelby Tube : Tap water =
Spatula/Spoon Dredge Sampler | | HNO3 (1 or10%) j
. Tap Water
Bowl (stainless) Kemmerer | Methanol
Spiit-spoon (2" or 37) Extended Arm | — Hexane [
OTHER: Bailer — Acetone 1
ded; Coted PD\ Y Backhoe ] Air Dry
D tH || D] Water ||
‘ODT\'\ e Van Dorn Bottle ) Air Dry L
. N i_' None
Filtered t Volume Time of CLP CLP
ANALYTICAL PARAMETERS (::ircle) rﬁ:ggéo Required Collection Sample Case#
[d Metals total | ves @O Joustyiiine, | (xiL | 1935 |posets |0247m
M etals €D wo lyg=vwiunp, | (¥l 1035 |poseTe (0243
Sulfate YES — 1 x50mb | 1035 | posets p2uim
] YES NO
] YES NO
] YES NO



Project: Project No.; Date/Time:
\ alhar 01136 050 Sheet _| of _|
m Collaha 305 |kl toso

Contractor Personnel: TRC Personnel: C- FOSTEY,

Sample Log Sheet — Agtattel, i an
Sketch of Sample Location
sample No.:_SW - HiY )
: " ,/-—'Lﬁ—-‘"/ —
Depth/interval Sampled: 0- b e N\
Sample Type: Composite or Both * { - ‘
{circle) \ Ay Loy €
Media: Surface Soil Sediment P Sy
(circle)  Subsurface Soil  (Surface Water~, g f
Other Ground Water g o TIrdss
> [ 4
|§9ﬂ~

Observations:

Doade N Do BJ 29 punhy

oty dide ‘obaon gaboeriy
Oﬁ‘?s{ QDN\D 3'-\— &Hsbi

Field Screening Information:

Type of Meter:

Other Field Measurements: YSI1

ORP 383.2

pH FI1=

Temp 1.15°C ~Watey deptir<c | £¥
Con__22%K 14 ‘

Sa! 25. p bt -S\ack / \necomine Nde
o 0.22 g ftL B V00D W& Akl N7 ARk WolS

SAMPLE COLLECTION EQUIPMENT: DECONTAMINATION PROGEDURE.:

‘l

20370

W(QQ&W Rev: 8 July 1991
Signed: ) v

=l

DECON.FLUID USED DESCRIPTION: .
N Tap water - -
Hand Auger Trowel || Alconox t
Core Sampler Shelby Tube || Tap water
Spatula/Spoon Dredge Sampler | | HNO3 (10r10%) |
. - Tap Water ||
Bowl (stainless) Kemmerer - Methanol
Split-spoon (2" or 3") Extended Arm | Hexane | |
(OTHER: g““:; — fcetone ﬁ
\ ackhoe - r ory
de’d" e_q,-l-e,d PO lj . Van Dorn Bottle [ D! Water —
b o H'\ es Air Dry v
! Wi t Nom\:l I Time of CLP CLP
Fitered rese; i olume me of
ANALYTICAL PARAMETERS {circle} Me{:ﬂf Required Collection Sample Case# ,
| Xlnetals, fotay | ves pH=lwIlNOs| tell | Lo |DoSE19| 023N
[Zlue+a\s; diss | @D wo PH= 1w) #NO, [xil lloo  |posees | 021 V
X syl fate Yes (o) - IxS0omL] 100 [DPD51T | 02
D YES NO
l:l YES NO
] YES NO°
"Ne 1



Project: ' Project No.: Date/Time:
' Sh f
TREC  [Sdar ook |0 walmetoL
Contractor Personnel: TRC Personnel; C» Fosm' .Seqrs
Sample Log Sheet s A-Sattel, A Bevgan

SW "‘l \ 5 Sketch of Sample Location
Sample No.: -
AP : slee| <lotphple (oal sheeT #(2056

O*U” ' - or| sKeten v

Depth/interval Sampled:

~-
Sample Typel Graly Composite or Both

{circle)
Media: Surface Soil Sediment
(circle) Subsurface Soil Surface Water
~ Other Ground Water
Field Screening Information: Observations:
Type of Meter: gdf\p\.e i \)1“' YR 40 meandiis
Other Field M ts: YST hude @iy G LIS
er Fie easurements: QA" Q}h% (} 9

ORY 3\.1\

H 150 |

emp 3492 ‘¢ - Water depihs L1 £F.

o .05 Ma/l. _
Sal 2.92 ppt - SIQCk[;nmm'uh3 Hde

Cond 265243 " S

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON.FLUID USED DESCRIPTION:
. Tap water [:
Hand Auger Trowel Aiconox -
Core Sampler Shelby Tube || Tap water -
Spatula/Spoon . Dredge Sampler 1 | HNOg (10ri0%) |
. Tap Water -
Bowl (stainless) Kemmerer — Methanol
Split-spoon (2" or 3") Extended Arm .| Hexane ]
OZlHER: . - Bail::; —{ ﬁf:e;one |
edicated ° Backhoe | ir Dry -
P l:j Van Dorn Bottle L_J DI Water -
bottl e Air Dry =
Clhami 1 None 2
Filtered Preservation Volume Time of CLP cLp
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case# /

IMetals 4ut | ves 6 loustwiin0s [ 1wt [ 1S [posesr {023 il
DdMetals, diss | @O M0 foyelwipnoy | 1x(L | W5 [posee _Z‘?M&
X S fate ves §od - | x&00my 1115 | posesi

1 - YES NO '

YES NO

[
] YES NO
.21N G

12”371 Signed: E; : ‘[ ] ! ZZ 2: Rev: 8 July 1981




- Project: Project No.: Date/Time: :
Sheet ) of
TRC [5G % [ ol
Contractor Personnel: ' TRC Personnel:  C:Foster,
Sample Log Sheet — A.Bcrgan, f.Stadrel,
K.Sears
Sketch of Sample Location
. SW-4o07
Sample No.: _OW ~ Y Je- {cu"np\ tba lsheet|
' m For| lejcaian |sk-edom
Depthfinterval Sampled: O -b
Sample Type: Composite or Both
(circle)
Media: Surface Soil Sedimen
(circle) Subsurface Soil Surface Water
Other Ground Water
Field Screening Information: Observations: )
Type of Meter: Shuth Sp Mindes  odFor Tide
2oy ok blg
Other Field Measurements: ’
T-ijp 331 °C
P 260 -
oRP 2.5 “Depth of water= .4 €
Do .90 ™y (L
Sal 2L.18 pt - Slack/ I'QCQmiQ% tide
tond 24 BH R siem
. DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID UiED DESCRIPTION:
— Tap water -
Hand Auger Trowel Alconox
Core Sampler Shelby Tube E Tap water D
Spatula/Spoon Dredge Sampler ' |__| ?::% ;1;:"'10%) H
BO\:.‘I '(stainlesi'.) ] Kerpmerer - Methanol :
Split-spoon (2" or 3"} Extended Arm — Hexane
OTHER: Bailer " — Acetone D
N d Backhoe | Air Dry 7 -
dedicate pol Y Van Dorn Bottle L 2' v::l)ater —
I ury
\oo‘H \es fa H y None Z\
) Filtered P rvat Volume Time of CLP . CLP
iNALYTICAL PARAMETERS (circle) r,eMs:{:gdlon Required Collection Sample Cjﬁﬁ
Dimetrals, tot. | ves @) byeiwinN0y | 1x (L | Uios  |PoSe73 | o7t
IXIMetals, diss. | GES) MO lph=(wy N0 | yx (L. | 1126 [DoSe1y |09 {fn |
= — !
Xl Sulfate ves - 1%500ml] 1125  [pose13 [023%M |
] YES NO
] YES NO
[ YES NO
““‘N 0 Rev: 8 July 1991
- 120372 Signed:



Pro'ect: Project No.: Date/Time: Sheet ) . ]
m \u\um ‘\N'vl © 24360550 o} /705" — %=
Contractor Personnel: TRC Persgpnel:
Sample Log Sheet M
P g roé\“t:wu\ 0\5\( NL\L’ N‘(A C . "ﬂSW )
_ ' Sketch of Sample Location
sampte o201 = b 17
Depth/interval Sampled: b= ﬁo-" 17 / I 1~ l/'/ /
A Vi 1/
Sample Type: @ Composite or Both / r
(circle) : /
. T T
Media: Surface Soil m ) / / /
(circle) (S)ltl:surface Soil / _ /
er Ground Water i y
A N A P
| / 71
Field Screening Information: Observations:
Type of Meter: N/A Z/& v, /20 [/_ei 9 /a\,,
— [R7 ey, Seff, wef,
Other Field Measurements: j}.“‘.‘s L ¢ Z.' r . B ~ an'r Y
LES :
wofie dpth = [5.1
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
M Tap water Y]
Hand Auger Trowel ] Alconox E
Core Sampler Shelby Tube Tap water Ny
Spatula/Spoon Dredge Sampler ‘Z :'Noevq orto%) K] 1 St
Bowl (stainless) Kemmerer - Ma:::hasoelr =
Split-spoon (2" or 3°) __| Extended Am | Hexane ]
Bailer - Acetone D
OTHER:
THER Backhoe - Air Dry E
Van Dorn Bottle L_| Di Water e
Air Dry 1‘ _
None
- Filtered P i Volume Time of CLP - CLP
ANALYTICAL PARAMETERS (c':i::rli) Mg | Required | Collection | Sample |° Case#
Metels YES Lyt Owly | 3xFo2 /‘1“’5- Dos¢ep | 024 14n
X tro ves (0 |24 0n17 [x 8oz | [tod |Ho55¢8 | b2
0 frrsin Size | Ye @@ [Ted guly |dx/fon] [F05 | po5grd ] oXt1an
1 YES NO |
] YES NO
] YES NO ,
AF212 oA Rev: & July 1991
No 120585 Signed: y%/’./ﬂ; ﬂl" o




Lvver

" Type of Meter: ’V / A-

Project: Project No.: Date/Time: kheet / ; {
0
TRC [Fi.  iofiimmfrLlol
Contractor Personnel: TRG.Personnel: 3 - rf """L‘f' -
Sample Log Sheet [ TREEgse
Sketch of Sample Locati
Sample No.:’ S\O'H"l [ F pén
. ,/ Al
.. / \ l ™
Depth/interval Sampled: 0- § iazhes / ‘
: Rpez=:--7
Sample Type: @, Composite or Both - J*‘-
(circle) : .
Mediaa  Surface Soil ' [
(circle)  gypsurface Soil Surface Water / \
Other Ground Water \
| { J
Field Screening Information: - Observations:

Loy . . ORYLY:. 1893 e fay

.. Other Field Measurements:

50;‘-.2 }’Wf' l ﬁ'f‘f .(M'E f'f.d.'A.r

[PS

Wwefer 2 J¢. €7 p(u;a

SAMPLE COLLECTION EQUIPMENT:
L

DECONTAMINATION PROCEDURE:

Ne 120563

o DECON. FLUID  USED DESCRIPTION:
s ".h“"‘:"_ 25 — Tap water é
Harnd Auger Trowe! || Alconox Y
+| Core Sampler Shelby Tube - Tap water o TS A
" » - ) Wy I’
Spatula/Spoon Dredge Sampler | X 2"0‘?\, (: or10%) i(- 0%, 6\'° )
Bowl (stainless) Kemmerer - M‘:I:h a: c:r ]
Split-spoon (2" or 37) Extended Arm | — Hexane ]
' Bailer — Acetone
: v —
OTHER: f, ap rhrtdey S n o 5
Van Domn Bottle L DI Water =
Air Dry i
. . None .
i Filtered Preservation Volume - Time of cip "CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Cased#
[M™ mMuhals ves GO | Tre Aty | 3x8ua.| [322 | 005455 | pagzm
4 1O ves @0 | Iye Oaly | (xPead /220 | D555 paam
(M Graja S0 | ves @ [Leegufy | Axlloz| 220 Doséss | 0247m
] g YES NO /
] YES NO
il YES NO
AR Rev: B July 1991

_ Signed: #/ #‘é




Project: Project No.: Date/Time: Sheet }of |
m Dallohen 02136 0556 0\W3 |/ /ey 1520 .
‘ Contractor Personnel: TRC Personnel:
- Sample Log Sheet N s _
pie Log sh R. Rertps= it J. Huder T Foster
Sketch of SampleAocation '
Sample No.: SD"‘ Lﬁo /Sd& #0 \ |
. th'- ,5""0 Y = 'zu
/4 . .
Depthinterval Sampled: 0 —~ ~J
P
, \\ o~
‘I
Sample Type: .:.ﬁ ’ omposite or Both hY Y2l
(circle) /ﬁ'l\l’ \\
Mc_adia: Surface Soil \ P'
(circle)  gypsurface Soil Surface Water ]
Other Ground Water 7
Field Screening Information: Observations:
Type of Meter: N /A Llars Lv1d tFve Lyows (29 ‘/‘,"'_;
Coff, awet,
Other Field Measurements: : -
[PS
DEGCONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
=
Tap water -
Hand Auger Trowel E Alconox %
Core Sampler Shelby Tube || Tap water Eal BN _
Spatula/Spoon Dredge Sampler ?No‘-"ivg or10%) L:—(( W ﬁ;%‘\\l‘ﬁ
Bowl (stainless) Kemmerer - Mael:t,h an oTr :
Split-spoon (2" or 37) Extéended Arm | Hexane ||
Bailer — Acetone
OTHER:
Backhoe - Air Dry E
Van Dorn Bottle 1 DI Water |
Air Dry X
. _None | :
: Filtered Presérvati Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) re;.::hv:don Required | Collection Sample - Case#
Aetals ves (0| JZe Outy | Ix&az. | 1520 | Dos¢sy | 02¢2m
B Tre | ves 80O [ Tre Only | Ix 8az. | /§20 [D05(5F | DA 240
D i Siee | ves (RO | Toyp Oaly [x /602, | /520 (D0585 ¥ | p2FIm
I
L] YES NO
] YES NO
] YES NO

‘7. Rev: 8 July 1891
Signed: M




‘ Project: Project No.: Date/Time: Sheet ! ‘!
m Lallabas 025 Ao oW | R2 ¢ 150 — =
Contractor Personnel: TRC Personnel:

Sample Log Sheet

J. Hente,, 2, /_—J'/‘er

'f N Sketch of Sample Location

Sample No.: gﬂ ?15 *MS$ Mmee ]
—
Depthiinterval Sampled: __ 0§ jatheg [ogs |Coke
epthiinterval Sampled: _ V=0 ja -

‘ : ¢ - Y2 y
Sample Type: Grab, Composite or Both ] —~
(circle) d

? 4

Media:  Surface Soil /
(circle) Subsurface Soil Surface Water

Other Ground Water ¥,

Field Screening Information:

Type of Meter: A[ / }.\

Other Field Measurements: £ F Y

Observations:
35 J‘"n I\u\t\ ‘I I(C
Li7 fetp teeis deptd )
ﬁ‘h‘@{- masele ghells s sdore

Wv(lnu“’—) v A qrx.\/- 707, &ley

3. sl b, ScH- wit, 445;.49(...;"

hhiblts’ D{')Q-n » .—)ek,

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON, FLUID U§_ED DESCRIPTION:
. _ Tap water |4
Hand Auger Trowel || Alconox b '
Core Sampler Shelby Tube || Tap water B *-3 D
Spatula/Spoon Dredge Sampler | | HNOg (10r10%) [ 1%15 Stalash,
Bowl (stainl K Tap Water [*| .
m{v (stainless} emmerer = ethanol [ ]
Splltfspoon (2" oram) Extended Arm — Hexane |
OTHER: Bailer - Acetone -
SR Backhoe - Air Dry Ly
Van Dorn Bottle || DI Water 2
Air Dry Bt
. None | ] :
: Filtered P tio Volume Time of "CLP CLP
ANALYTICAL PARAMETERS | - (s5rc1e) rﬁ:ﬁg& " Required | Collection Sample Case#
M Mol ves (W | Loy Ouly 13x 802 | 6950 10058¢7 |02¢7an
4 Tro ves &0 | T,, 9»14 Jx £oz| D45 [De5E87 | payrsn
A 0% Croingiae] ves € [T Ouly 1% 16‘4 0450 | D058 [oAYIM
. YES NO
] YES NO
] YES NO R !
AF-212 n Rev: 8 July 1991
No 120561 signet: __ A Mok




Project:

PrOJect No.:

Caliaban ON36050: 01274,

DatefTime:

/105 o

Sheet _l__ of_l__

Sample Log Sheet

Contractor Personnel:

TRC Personnel:

I /‘l‘ﬁ»‘f"tr} Z. F;’S/‘er

SO-¢af

Sample No.:

Sketch of Sample Location

] 0 -'J{ inthes

Depthfinterval Sampled:

R T Apuis)
Qg

P~ f24
[

g
Sample Type: @ Composite or Both
(circle)

VMY

/

| p——

Media: Surface Sail Sod
{circle) Subsurface Soil Surface Water
Other Ground Water

—

Field Screening Information:

Type of Meter: 7 N, / A’

Observations:

Other Field Measurements:

4" foom by fike

[nt ’ ﬂ{"‘fo te l--"f‘f-r-

- ‘NL h'vlru‘ ;A -‘-h(ZI( 511_{/.(‘

&P S

S«uﬁv Bﬁy fer) v, A L4y

7% tlvy ?”-'Pn-v( JM f’

_dnsele ghell, oraanr eivk

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
— Tap water E
Hand Auger Trowel - Alconox a
Core Sampler Shelby Tube | Tap water I~ PN
Spatula/Spoon Dredge Sampler | | HNOg (10r10%) | 1o Lj\vm\ls%
Tap Water x|
Bowl {stainless} Kemmerer ] Methanol
Split-spoon (2" or 3*) |__ Extended Am | Hexane ]
OTHER: Bailer - Af:etone -
Backhoe - Air Dry )_(1,(_
Van Dorn Bottle || Di Water Ies
Air Dry A
, None | |
: ' Filtered " Preservation Volume - " Time of CLP CLP
ANALYTICAL PARAMETERS | (circle) Method Required | Collection | . Sample Case#
[4 Mkl ves (O | Tre Ouly P xQoz | /250 | DOSELS| 02¢ 1M
|1 Tio ves (W | Tee ohly I* 851| /052 | PTEER | pagzm
M S Cringipd ves §0 | Tre Ouly | | X182 | /050 | DOTCES| prssm
1 - YES NO
D YES NO
] 'YES NO

“Ne 120562

Signed: _%//- 71-_--

Rev: 8 July 1951




o
Project: £at{aha~ project No.: Daterl'ime:’/ 2 éheet | of I
m /T v2136-05t0.01TH3 | [4:00 N
Contractor Personnel: AT A- TRC Personnel: A+ a”f_ d7
Sample Log Sheet . 4. Bergamr _
. ' é -D"‘ q 0 ‘1 Sketch of Sample Location T A
Sample No.: N [/ 717\
. Oz i I D
DepthAnterval Sampled: _{ ’& 'L}\.dn_'d . A PE <
. - ¥ 7
_ X 1) dpalc
Sample Type: { Grab, £ompcsite or Both ,!- f =" 08V
{circle) \ - & ¢ -A —
— ‘ L
Media: Surface Soil - |‘ % ], -
£ . /1] .
(circle)  Supsurface Soil  Surface Water %{, IR WW
Other Ground Water
~ vz M-

Field Screening Information:

Observations: o, f /st conSlsit

oA

Type of Meter: : : J )I" ﬂrd { &2) cs "
- Lrace Saacl, S ZL;M @t;c,
Other Field Measurements: .  TreCe. ¢ ‘ y ) &
&'IJ('%l SA Co vy £ pCf'DW‘

~GPS cosrdingdes +zken
' L

Lmblt. _Geo XT

=photageaphs txkeo

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:
DECON. FLUID USED

DESCRIPTION:

Tap water
Hand Auger Trowel [ Alconox
Core Sampler Shelby Tube || Tap water A 2%
Spatula/Spoon Dredge Sampler | __| ;INO&(‘: or10%) 5}“““;\{% \ v
Bo\tvl (stainles.s:) Kemmerer r.._ Mae':h a: ;r
Split-spoon (2" or 3Y) Extended Arm —— Hexane
OTHER: Bailer ——‘ Acetone
. Backhoe - Air Dry
van Dorn Bottte | DI Water
- Air Dry
None
: Filtered Preservation Volume _ Time of CLP CLP
ANALYTICAL PARAMETERS (circle). Method Required Collection Sample Case#
I Metads | ves (> ecol §°C [Be 8oz | idion |Dosged | 02m
m"méff@ YES (M) lepof Y*C | #8oz. | (Y:00 | Jos{¥E | 0257 4n
| N Size, | ves B | ppn) 4% || xit02.| /00 | Dpifh | 042
] YES NO '
[] YES NO
I:] YES NO

“*No 120384

) : Rev: 8 July 1991
Signed:



M

P!’OjECt:MaJ‘M Project No.:

heet

te!T ime: ’q
/

__of

(230

Samplé,Log'Sheet'

Contractor Persohnel:m’(

(5_9-) TRC Personnel: A’ 5‘#«6[’0{

A’dja._r-f an -
Sketch of Sample Location
Sample No.: // S B 92‘7 : T Tt< g
: . -y

DepthAnterval Sampled: ) 44 ' { 7I~M
Sample Type: Grab, Composite or Both \
(circle) : I~

] . ‘ ). ’ . ‘-%1'
Media: Surface Soil Sediment N_L-T & e / h f I
(circle) Subsurface Soil - Surface Water RN [ eg

Other ~ Ground Water \"S(_ .%1% J T

Field"Screening Information: Observations: Se !‘ 1 ! con guhL.f aﬂ gl -kl
Type'of Meter: %ﬂa@dﬂ%&w_
T - m.hw No odor. 'LQU-Q/

er Fie easurements: 2. 5¢ ~4 /‘_‘_’. i 0"’\314(‘3 j{‘é qu & Fa ,_,é/

iﬁg&_w I 7EF Loomn,
ass)) arol A O.
£4 .

wate .

e
~ GIS Ceerdinatel Jalken |n

?&%%L%TEON EQU‘/hgh‘ Fos {—ﬁhw—

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
Tap water
Hand Auger Trowel E Alconox
Core Sampler Shelby Tube Tap water . s
Spatula/Spoon Dredge Sampler t HNO3 (1 or10%) 5 *‘M&‘% W
" Tap Water
Bowl (stainless) Kemmerer | — Methanol
Split-spoon (2" or 3") Extended Arm — Hexane
Batler Acetone
OTHER:
Backhoe : Air Dry
Van Dorn Bottie L D! Water
Air Dry
None
' Filtered Preservation Volume Time of CLP CLP
ANALYT'CAL PARAMETERS (circle) Method Required Collection . Sample Case#
' V] . [
Mefads . ves (1 [Codl gc |3 30z.|(3:20 |D05¢58 |DAEIM
| B toc f1eD YES (MO lcool Y°¢ 14 »goz| (3:30 | Dovesy | 01%Im
. Grmn\S'/w YeEs 0) lconl ¢ |1 xr¢0z 13:30 | 909858 | 0A%am
l:] YES NO '
] YES NO
[] YES NO

AFZ12

N2 120383

Y | : :
Signed: ﬁﬁ&ﬁﬂ *;rﬂs{‘n R 8 July 1991



¥

Date/Times/ ¥ Y24

' cPr?‘ecté\ ) i’rlc:jtebct Ng.‘:s a0 sh €\ of
' « o o ee o
m Lm\nctn o3 Wuiles A
Contractor Personnel: .| TRC Personnel: )
Sample Log Sheet - | c.Foster, A- Stattel
. 2 -Sketch of Sample Location
. SD- &2 ; :
Sample No.: s ' ! - T~ . § TF A,/
o 5/ To sy Yo | N
Depth/interval Sampled: O - 1?.__ 1 re A
) A - = T W S - .
Sample Type: (Grab? Composite or Both Ao | > ST LT
am| : AR Twrt
i Py A SN
Ul il o = 4
Media:  Surface Soil . 1" 1’X se YT 4
(circle) Subsurface Soll Sutrface Water 1 o ¥ xS ==l
- L ]
Other Ground Water A '5.7_ 1~ g /U e
" e d ‘
Field Screening Information: Observations:- = "‘d M— o ey 57 =
/7 - A
Type of Meter: / / [2'4 g < C .
Other Field Measur - “; Yish Jofreaks
er Fie! easurements: h e f 2 Le cél L ﬁc_rLcaL
- GPS rdinates kern usin ot A2 Lt Lvm = hore
Trimble GeoX T A a0 £ plat-es
- phatograpns  taken orgtaic odsr
'__r_’-‘&
. DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
—— Tap water
Hand Auger Trowel | Alconox
Core Sampler Shelby Tube Tap water G
Spatula/Spoon Dredge' Sampler : _"_":O&S or10%) 1t 5\“"\%5
Bowl {stainless) Kemmerer L_ Mel:h an oTr
Split-spoon (2™ or 37) Extended Arm = Hexane
OTHER: Bailer | Acetone
' Backhoe Air Dry
Van Dorn Bottle ] DI Water
Air Dry
None
. Filtered P atio Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) re';:trhvm; ? Required Collection Sample Case#
Kimetals YES coolh'C | Brgoz | \MwO | posesa | ot Tm
KIToC/ Teo ves (N0 {00\ Y | {x®or | O [posudq |o™m
BGran cne | ves o) [cooh &' |l xlbor | W40 [DD5634 jnyqam |
’ YES HNO
M YES NO
t O . YES WO
AF.212 Rev: 8 July 1991
Ne 120382 siones: 24,012 /63



N s u
Depthiinterval Sampled: _ U~ o

- Project: Project No.: Date/Tj me
Callah an 03130 0GA® ﬂ (o1 |Sheet L of ]
Man e oy b —
; Contractor Pérsonnel: TRC Personnel: CF os'h:l, T ""'EL
Sample Log Sheet — A Slaltel, K Scavs
_ Sketch of Sample Location
Sample No.:_SD - UQH ]

~

A

Yyal

A
n 1

&

: d ) va
Sample Type: @ Composite or Both r )
{circle) /
., 1 d i;l’lc &
Media:  Surface Soil \ AP Py
(circle)  subsurface Soil Surface Water § VA \
Other Ground Water F o

Type of Meter:

Field Screening Information:

Other Field Measurements:

Observations:

+an o, hfmml Mot\’bed

\

_grey

pA oA
~ v,

(xPs cooradinates daken us.mi

\(powdered Yodk)

Tmble GeolT s

_Bnmg[umn_—

-Depth of water = 0.2€+

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID I{SED DESCRIPTION:
Tap water
Hand Auger Trowel Alconox
Core Sampler Shelby Tube Tap water | +
SpatulalSpoon Dredge Sample ?NO%;‘::HO %) 1
Bowl (stainless) Kemmerer ' Map r
. ethano!
Split-spoon (2" or 37) |_| Extendéd Arm E Hoxane
OTHER: Bailer Acetone
Backhoe L | Air Dry
Van Dorn Bottle DI Water
Air Dry |
None J
' . Filtéred - Preservation Yolume Time of CLP - CcLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
Metals ves (8P | c0OWS  [ayRop | 10125 |DoSW4o |02 TM
[XT0¢ /7¢o ves D | cpol'S  |(xBoz | (0925 |poSe4o |p24TM
Dd Gvain stae | Yes @9 | ool C |2y lboz | 1025 [DOSwdd |DayIM
] YES NO
] YES NO
(] YES NO N

AF-:

h
iy

2

N9

120367

3 Rev: 8 July 1951
Signed: /



Project: Project No.: Date/Time:
m Eafldhan 02436 Wli2fot . |Sheet | of )
Mne ol 0¥50
Contractor Personne: TRC Personnel: C-Foster, r'%;‘l,
Sample Log Sheet — A.stolfel, K-Stars
__Sketch of Sample Location '
Sample No.: _SD~-404 - 'fﬂf"ﬁ WR. A UWS
_ — /'\-
(0 '] “] = b"?“-—
Depth/interval Sampled: __ () =E /,
Sample Type @Com ite or Both - /’ R4 4
ample Type: osite or T
(circﬁa) P _ ] ﬁ'\ 5 S ﬂ;y/ 2 /
N AvA‘ 2‘;-\ N ( / } [ P
Media:  Surface Soil Sediment® T . NN |
(circle) Subsurface Soil Surface Water
Other Ground Water
V Vieettas i
Field Screening Information: bservations: o
Type of Meter: LAY { fFine
oy ave]
Other Field Measurements: J
~&PS Measremerd< taken us.‘m_s .
Thnmble GeoYT <N ' sampret taken @ Lsw Jdide
~ Photogvaphs faken
- do]m!_»h Ty wadck s 0.2 £ € lowhde
DECONTAMINATION PROCEDURE:
‘SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
— Tap water '
Hand Auger Trowel r_f Alconox
Core Sampler Shelby Tube | | Tap water \ AT
Spatula/Spoon Dredge Sampler | | "I-’mo\?v {1 or10%) (0% had ™
Bowl! {stainless) AN Kemmerer = Map ater
ethanol
Split-spoon (2" or 3™) . Extended Arm = Hexane
OTHER: Bailer — Acetone
Backhoe - Air Dry
Van Dorn Bottle || DI Water
Air Dry
None
' Filtered P tion’ Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) rﬁgmdo" Required -| Collection Sample Casei#f
b Meta \s ves (o) | coolt'C |3xBez | 6905 | posettl {o24m
[X Toc(TCo ves (0) | coolt'C | 1xB0z [0405 |posedt [6247M
1 -
X Gyaun s\re YES coDMC [ 1pltz | 0205 | Dagutl [0 IM
[l YES NO
L] YES NO
] YES NO

“No 120365

Rev: 8 July 1691
Signed:



' Project: Project No.: Date/Time:
| on\]bla.hah 02.\=jz.b 0840 wltfoy Sheet_{ of }
OIA3 I3
Contractor Personnel: TRC Personnel: €. FOSteY,
Sample Log Sheet _ TFoley, £ <tatiel, K. s‘.wx&
Sketch of Sample Location
Sample No.:_ SD—- 401 T

. [
Depth/interval Sampled: 0 — (o

"9 Lo

Sample Type: @ Composite or Both
(circle}

7/
WA (
\ A=

[}

Media:  Surface Soil
(circle) Subsurface Soil Surface Water
Other Ground Water

pit ful

Field Screening Information:

Type of Meter:

Other Field Measurements:

Observations:

arenn st ¥ and d g]a chells
w' <dnd

WD M S

-~ GPS.coovrdinagtes ta¥en wing

Tricmble GoXT  sNuyI2A pA1D

qu O‘@F'shOre ir‘om m‘i

- fh oen

_Dﬁ noted onN Mapg

-~ Watey de}ﬂ*h s

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
—_— Tap water
Hand Auger Trowel [ Alconox
Core Sampler Shelby Tube Tap water 60
Spatula/Spoon Dredge Sampler i -PrlNO%(l ':"10%) Uto G\MM‘
Bowl {stainless) Kemmerer - M:::ha:o(:
Split-spoon (2" or 37) Extended Arm [_ Hexane
Bailer - Acetone
OTHER:
Backhoe || Air Dry
Van Dorn Bottle L. DI Water
Air Dry
None
.- ' Filtered P i Volume Time of CLP CLP
ANALYTICAL PARAMETERS [ (=700 “Method . | Required | Gollection | sample Case#
& Metals ves 0) {coolW'¢ [3xBor]| 1330 [po p2M M
X Tocltco ves €0 |cont®C [\xPoz | 1330 | POSL4yl O2MIM
A brgin Size | Yes @ |cootWC |t B0z | 1330 |poskuy| 02HM
1 YES NO '
J YES NO
D YES NO

“Ne 120362

L)

] Rev: 8 July 1991
Signed: 7@%@4@



- Prﬂ'ect: i’roject No.: Date/Time:
| Callatan 02134 6640 Wi ot&» Sheet_1_of {_
M\ne o3l v 3
' Coritractor Personnel: TRC Personnel: C.Foster,
Sample Log Sheet — T.Foley, A.Stattel, Kk.scads
Sketch of Sample Location
Sample No.: SP - "'\08 /
/ et B e
Depth/interval Sampled: ‘BFI—?)_—F:T' €D N ‘ (
—e —\\ N
Sample Type: ( Grah, Composite or Both / \
(circle} 1
, i Duer |[Cove
Media:  Surface Soil @ediment )
(circle}  gybsurface Soil Surface Water ‘ ) ]
Other Ground Water. D17 r“-
108 ol
. . . . . . Gcioh alva
Field Screening Information: Observations: features aq ¢
Type of Meter: ‘\l"e—v\ elau w/! ohite
= Shre ajed
Other Field Measurements:
- GPS _coordirnales \.\dne Wotevy depdh= 1.8 feet
Trimble GeoXT . on4%I3AHATE
- Phbi-bqrthﬂd locati on -!'—'rom
3 wg\eg D & ond @
SAMPLE COLLECTION EQUIPMENT: v ﬁ:nr_mno:s;%ocenm& DESGRIPTION:
- Tap water
Hand Auger Trowel [ Alconox
Core Sampler Shelby Tube | Tap water @
Spatula/Spoon Dredge Sampter |_ ] '}I‘-'aNoaJ ge‘:
Bowl (stainless} Kemmerer L — M eFt.han ol
Split-spoon {27 or 3"} Extended Arm Hexane
OTHER: Bailer : Af:etone
Backhoe Air Dry
Van Dorn Bottle :] DI Water
Air Dry
- None !
: . " Filtered { Preservati Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) remethOdlon Required | Collection Sample Case#
B Metale ves (nG) |coA < 2 w802 | OB15 | poSGLYS | 021N
Tol./Tco ves (0 [coplY'C [ xBoz | 08\5  [D0Ss4S | g2U43FM
Gron gize YES coolY'C [ xtboz| 015 |DoSERS 02 UM
] - YES NO
1 YES NO
] _YES NO

AF-212 9 1 2 U 3 5 7 Signed: E 2 ‘ é Rev: B July 1991



Project: Project No.: DatefTime:
Callahnan o:.\'abj o590 lifoy Sheet_\ of _|
Mine olgH3 %20 -
Sheet Confractor Personnel: | TRC Personnel: €. Foster,
Sample Log Shee — A.Stattel, T. Foley, K.Sears
Sketch of Sample Location
Sample No.:__SP-4\0 3N =
[~
-9—4@- -%‘M <
t . ‘ ) e
Depthiinterval Sampled: L . NG g
7 e ] Rt )\\
AW I L )
Sample Type: omposute or Both T Y
{circle} ~——t— (
Media: Surface Soil ' \\
(circle)  subsurface Soil Surface Water T
Other Ground Water CH N
- ~ .s." .
{ Cugn t
Field Screening Information: Observations:
wh ] .
Type of Meter: ‘M\“‘ |=\V ftne < I-l-::._ §3.n_d_,_
clams presen T, ‘
Other Field Meas:urements: ‘ - — out o4 main channel of €1
“GPS_coordinotes daken using '__b_g;_g__\_e_l__gcg from a.‘lr"dnw-n

- ThHmble Geo XL SM{UIBADIAE

- verﬂ wet

- Pho{'bﬁra.rhs talken

~ Water depth = 0.8 O+

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON. FLUID USED DESCRIPTION:
— Tap water
Hand Auger Trowel J Alconox
Core Sampler Shelby Tube || Tap water o .
Spatula/Spoon Dredge Sampler | | :_':'0\% g::r” 0%} 6 (0 é\‘“ '\US
BOV-JI (stainless) Kemmerer — Me‘:han ol
Split-spoon (2" or 37) Extended Arm - Hexane
OTHER: Bailer — Acetone
Backhoe ] Air Dry
Van Dorn Bottle L] Di Water '
Air Dry
None .
: ’ Fittered ~ Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Cased#
X Metale ves o) | coolWC | 3¢%02 |1boo |pose |024a M
] ] Y i
TOC{TCO ves (W0 | coolwe | (¥&92 | 1600 |poSets paam
Grainsize | vEs @9 | cople | Ixiooz | lubD | p05eia g
1 - YES NO
D YES NO
| YES NO

“No 120364

Rev: 8 July 1991
Signed:




Project:

Date/Time:

Sheet_| of ]

Project No.:

: | : 1{3b 0910 I s
TRC [ 6 |6l
. . C.Foster T. Fdey
Contractor Personnel: | TRC Personnel: ' Y
Sample Log Sheet — A Statiel, .K.Seory
- 9 . Sketch of Sample Location
Sample No.:_S D~ 412 - : —
P @Nl A 2= S
n 1 / Fa 14;4 ) +
Depthfinterval Sampled: ___ 0 — & T A7 T~C\ |
Sample Type: .(ﬁ} Composite or Both i \
{circle) . l . v e
(L Qly L ¥
Media:  Surface Soil (Sediment)> Wl N\YV V
(circle) Subsurface Soil Surface Water \\/- A g N
Other Ground Water T —
Field Screening Information: Observations: ’
_oRieE .
Type of Meter: -==arn-é|-% linas cpowdemd
AR S i
- : - Nock - avtificial man-mad e
Other Field Measurements: _ cla 3 Fsi )
~ GPS covrdin s \n - tace€s of iron S‘Hﬁ\fm@ Q..
Trimlle Geodl S\N- _surface
- _Photegraphc taien
Depth of water= 0.2.€+
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
. _— Tap water
Hand Auger Trowel - Alconox
Core Sampler Shelby Tube | Tap water , .
Spatula/Spoon Dredge Sampler | | ?:Ovav ge‘;”"’“) W 24 L/‘\““\“’g
Bowl {stainiess) Kemmerer —| MeI:hanol
Split-spoon {2" or 3") Extended Arm — Hexane
OTHER: Bailer — Af:etone
Backhoe - Air Dry
Van Dorn Bottte L DI Water
Air Dry
None ‘
; . Filtered Pr tion . Volume Time of . CLP CLP -
ANALYTICAL PARAMETERS (circle) rﬁ:{;‘,’g&“ Required Collection Sample Case#
Metats ves (v0) | coolirc [3xfor | ili05 |poSedalornin
X Toc (Tco ves (89 | cool 't'c liwgo2 | 11105 [poSutejorydm
\/ LY L] 1
X Grrain Size YES @ coot 'c | Ixlbol | 1:0S [Dosest [2243M
[ - YES NO '
] YES NO
] - YES NO

“No 120368

Rev: 8 July 1891
Signed: #%g :




Pro-ecﬁ Project Ng.: E?‘te oi_tine: Sheet § of |
anon & 0640 1 —ort
TRE  |fhe o "

Contractor Personnel: | TRE Personnel: €+ Fosyer,

Sample Log Sheet — T.Coley, K. Scarxs, A.Stottel
Sketch of Sample Location

Sample No.: Sh-4 \3 :

"

O-b6

DepthAinterval Sampled:

N

Sample Type - Composite or Both

X

{circle)
Media:  Surface Soll | IR
{circle) Subsurface Soil Surface Water g Y
Other Ground Water ¢!
31
’ ra .
‘
| INS N BT
Field Screening Information: Observations:
- _avYe a black st

Type of Meter:

Other Field Measurements:

- _mild petroleum odor

PSS Coordinates feom

Tyimole (reoXT  SNYIRAAONAIKE

< 1. €+
Ken bvel \naqe,

otey d

PV\D-\fngra.Phs

way from aste RockPile 2

DECONTAMINATION PROCEDURE:

SAMPLE COLLECTION EQUIPMENT: DECON. FLUID  USED DESCRIPTION:
Tap water
Hand Auger Trowel E Alconox
Gore Sampler Shelby Tube | Tap water
0, [ 5
Spatuia/Spoon Dredge Sampler |- ;To\?vg ‘:ﬂoﬁ’) \&le h"’\“;&{y’
Bowl (stainless) Kemmerer - M ej:h a mj
Split-spoon (2" or 3") Extended Arm - Hexane
Baller Acetone
OTHER:
Backhoe E Air Dry
Van Dorn Bottle L DI Water
Air Dry
None
' Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS (circle) Method Required Collection Sample Case#
<] Metals ves (O | cootU'C | 22802 | HAce DOBRLSO| 024IM
BIT0C(TCo | ves @ | cpor e | (xBo2 /050 |boSksSo] 0247M
[E Gm:un SyLe YES @ oo\ K¢ ¢ fox] 0250 POSLSOl ol im
T YES NO /
O YES NO /
D YES NO

“No 120359

W@/h Rev: 8 July 1391
Sighed: / : =



Project: P D :
m cﬁ’gﬁgn ozf" °°5".§"\o f}f{T:'fc"fe - ipp [Pt i
Y
y c.Fo.s-fek
Contractor P I TRC P I
Sample Log Sheet oniractorersonnet | 'g.cears, t-Foled, A
St+otiel
- bW Sketch of Sample Location
Sample No.: - - S ] ‘ i -rﬁ,c . IL/V
p ™ iny
Depth/interval Sampled: 0 — " N
// .
Sample Type:omposite or Both H gb
{circle) (:-6 e x 3
Media:  Surface Soil \
(circle)  gubsurface Soil Surface Water N
Other Ground Water =

Field Screening Information:

Type of Meter:

Other Field Measurements:

_coordinates ta
Xrimble GeoxT SN tuysA0q98

Observatlons

- anrev\ black <i it and clau

- oraanisme (sa Mt worms .
“Clams) noted '

hoto: ar ' en

_Water Depth 14 ¢+

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROGEDURE:

~ DECON. FLUID SED DESCRIPTION:
— Tap water
Hand Auger Trowel | Alconox
Core Sampler Shelby Tube || Tap water
Spatula/Spoon Dredge Sampler | | :_':po% ;‘: t:r10%) 190 6 6\"“\%5
X =]
Bov.vl (stamleSf) ] Kemmerer - Methanol
Split-spoon (2" or 3) Extended Arm __‘ Hexane
OTHER: Bailer S Acetone
Backhoe - Air Dry
Van Dorn Bottle L DI Water
Air Dry
None
i ' Filtered " Preservation " Volume " Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#f
| L[] Metals ves ("0 | caoltte | 3x Bor |12:35 IpoSeS) |£
EREDART ves A lyBor [12:35 |posbs) |o243M
| [ Gyath ©17e | ves y© (v tboy [12:35 [pos5es1 [gauzM
1 - YES NO ,
] YES NO
D YES NO

“Ne 120361

Rev: B July 1591
Signed:



Other Field Measurements:

GPS coordinates token u.sing

Project: Project No.: Date/Time:
Callahean 2732 050 ufufovy Sheet | °f.J_
m‘ Mine _° 3o s (e ozo ™
Contractor Personnel:; TRC Personnel; €.€oster,
Sample Log Sheet — 7. Foley, A. Stattel, K.Gearx
Sketch of Sample Location
leNo:  SD -4\ g (X
Sample No ‘ b // /@ - Ttn-\.w
Depth/interval Sampled: 0-L /
[ OA L‘“L T,
Sample Type:Composite or Both - v '\
{circle) \ \ !
\
Media:  Surface Soil \ sHHlY 7
(circle) Subsurface Soil Surface Water N 3 d @
AN P e
Other Ground Water 5 t{
- X
Field Screening Information: Observations: .
Type of Meter: aven St ldvy ~lau presence of

tleams noted :-'rr'aéeg of
black <iaining.

Ty ok

&N

q

Lample TaKen divectly
elow avea of tcid vork

’Pho\'oem?\\ s +uken

Va.'maQ\Je.

Watte v Dc?Ha s \.¥ £,

SAMPLE COLLECTION EQUIPMENT:

DECONTAMINATION PROCEDURE:

DECON.FLUID USED DESCRIPTION:
— Tap water
Hand Auger Trowel || Alconox
Core Sampler Shelby Tube | Tap water . owd
Spatula/Spoon Dredge Sampler | | ?:‘0%5:;:_""_”') o on e
Bowl {stainless) Kemmerer Melzhano!
Split-spoon (2" or 37) Extended Arm :1 Hexane
OTHER: Bailer || Acetone
Backhoe j Air Dry
Van Dorn Bottle DI Water
Air Dry
None
. Filtered Preservatio Volume’ Time of CLP T CLP
ANALYTICAL PARAMETERS | {ci010) MMethod | Required | Collection | Sample Caseff
Metwls | ves ) | ceorye [3xB02 |1030 |poses2|o2uzh
A T0CITCO YES coo\tC |1y ®or | D20 |posesz [0241Mm
K Gransne ves @) | coovwC [1!002 | 1030 [poBus2 [ozw?
] YES NO
[] YES NO
] YES NO

Ne 120360

i A . Rev: 8 July 1991
Signed: //f Mz)@a/”



Pro ject; Project No.: -| Date/Time:
{L-..‘nm oa_\zjt. 0640 Wuiok ngss Sheet _\ of \
M.a.ne OV 3
' Contractor Personnel; TRG Personnel: & F‘os{- e,
Sample Log Sheet — T Botey, K.Sears, A.s-g-a_{ge\
Sketch of Sample Location
Sample No.: SD - L\‘l:,' y
" ({
Depth/interval Sampled: 0-06 A ‘\
s —&
Sample Type: (Grab) Composite or Both ” Hgert
ircle
(circle) ™ ve J
Media: Surface Soil GSediment> ; 6 ‘y | e 1/
(circle)  gybsurface Soil Surface Water AR =L I~
‘Other Ground Water // + \!}
—"
Field Screening Information: Observations:
Type of Meter: - Arw\ bladc sedirnerst
P , ~elavn anells
Other Field Measurements: _ - Sulf us odey
- GPS coor A rimble
GeoXT | o l-t'-’d‘&mﬂ‘igl -
~ ﬂoig_gm?h ed [ocation
Water depW= 1.6 Ceet
DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON. FLUID USED DESCRIPTION:
— Tap water
Hand Auger Trowel | Alconox
Core Sampler Shelby Tube | Tap water 8
Spatula/Spoon Dredge Sampler | | "I'?po‘?v g:e‘:” 0%) 10%h on S
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EXECUTIVE SUMMARY

Hager GeoScience, Inc. (HGI) was contracted by Metcalf & Eddy, Inc. (M&E) to
perform a geophysical investigation at the Callahan Mines Superfund Site in Brooksville,
Maine. The objective of the investigation was to: 1) obtain bedrock depth points at
specified locations within the Tailings Pond and Waste-Rock Piles; 2} obtain bathymetric
contours for Goose Pond and Goose Cove; 3) determine the character of the Goose Cove
seafloor; and 4) provide support for Goose Cove sediment sampling by M&E. Site
investigations were coordinated through an on-site representative of TRC, Inc. {TRC).

HGI performed the land geophysical portion of the investigation and retained the services
of Hydroterra Environmental Services LLC (Hydroterra) to perform the marine portion of
the work. Hydroterra’s results are appended to this report as a stand-alone document.

Sub-surface bedrock information was obtained using a combination of seismic
refraction/reflection and GPR investigative techniques. Approximately 1,650 lineal feet
of seismic and 4,420 lineal feet of GPR data were collected (Plate 1), resulting in 1,538
bedrock depth points (851 seismic and 687 GPR).

Separate bedrock models were constructed for the tailings pond and waste rock pile areas
from a combined but segregated database of seismic and GPR data (Plates 3a and 3b).
The models articulate an east-dipping bedrock surface in the tailings pond area and a
north-dipping bedrock ridge around the waste rock pile areas. The bedrock topography
conforms to the pre-mining topography in most of the investigated areas. Seismic data
suggest the presence of fracture zones in the tailings pond area. It can be also inferred
from the bedrock and surface topography that fractured bedrock persists throughout the
site.

Hager GeoScience, Inc.
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1.0 INTRODUCTION AND APPROACH

Hager GeoScience, Inc. (HGI) was contracted by Metcalf & Eddy, Inc. (M&E) to
perform a geophysical investigation at the Callahan Mines Superfund Site in Brooksville,
Maine. The objective of the investigation was to: 1) obtain bedrock depth points at
specified locations within the Tailings Pond and Waste-Rock Piles; 2) obtain bathymetric
contours for Goose Pond and Goose Cove; 3) determine the character of the Goose Cove
seafloor; and 4) provide support for Goose Cove sediment sampling by M&E. Site
investigations were coordinated through an on-site representative of TRC, Inc. (TRC).

HGI performed the land geophysical work from November 29% through December 4™,
2004. Hydroterra Environmental Services LLC (Hydroterra) performed the marine
portion of the work in early December. Hydroterra’s results are appended to this report as
a stand-alone document.

Locations for the geophysical investigations were specified in the RFP and revised
subsequent to a site visit and RFP Addenda. Initially designated as seismic refraction
surveys, the exploration program was modified by HGI (with the consent from TRC) to
include a combination of seismic refraction, seismic reflection, and ground penetrating
radar (GPR) investigative methods. The modifications were necessary to compensate for
general geological and logistical constraints to the seismic refraction method, including
poor geophone and seismic source coupling, shallow bedrock, and shot offset restrictions
at the tailings pond area.

After consideration of low-frequency radar, multi-channel active surface wave (MASW),
and seismic reflection methods, seismic reflection was chosen as the preferred method
within the tailings pond area. HGI concluded that, in the absence of calibration data, the
seismic reflection technique would provide the required horizontal and vertical resolution
of a dipping bedrock surface beneath overburden with variable seismic velocity values.
The seismic refraction method was used at the base of the tailings pond next to Goose
Pond. With the exception of a thin crushed rock surface layer, this location was as close
to a natural setting as was encountered at the site.

All of the survey locations in the waste rock pile areas were situated on varying thickness
of a crushed rock layer containing a variable poorly sorted dry matrix ranging from rock
fragments to rock powder. This layer has very low seismic transmissivity and results in
poor source-energy and geophone coupling. Seismic refraction surveys incorporating
land streamers or sandbags over “spikeless” geophones could be performed over
relatively short spread lengths; however, the results of such surveys using longer multi-
channel linear arrays result in weak signals and low confidence solutions.

Hager GeoScience, Inc.
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For the above reasons, and because of shallow bedrock along most of Waste Rock Pile
(WRP) #3, HGI chose to substitute GPR for the seismic refraction method within these
areas. Prior to the investigations, the conventional wisdom regarding the waste rock piles
was that they were too thick to be investigated from the top by refraction methods;
particularly at Waste Rock Pile (WRP) #1. However, the alleged thick pile of dry
crushed rock would be a suitable environment for low-frequency radar investigations.
HGI therefore deployed 100-MHz and multiple low-frequency (15- to 80-MHz) antenna
systems. For reasons discussed later in the report, higher frequency antennas would be
optimal for most survey locations at this site. Short seismic refraction surveys were
performed along most GPR traverses to provide depth information to constrain the GPR
depth conversion factors.

Surveyors were contracted by M&E to provide survey control for the geophysical
investigations. Wood stakes were used to mark GPR and seismic survey locations where
possible. This method worked at the tailings pond area where soil conditions were
favorable; however, penetration of wood stakes in the waste rock pile areas was minimal.
Paint marks were used to supplement stakes as markers in these areas. Between the time
of the HGI survey and the GPS survey measurements, inclement weather conditions
and/or other influences washed away or covered the paint marks and some wood stakes
for survey locations at GPR lines WRP-1 (waste rock pile) and WRP-3. GPS
measurements were not obtained for GPR line markers atop Callahan Mountain (WRP
#1) and seismic line TP-3, at the base of the tailings pond. Coordinates and elevations for
the missing GPS measurements were extrapolated from nearby measurements or
estimated from a USGS topographic map. The extrapolations and estimates at the
missing locations are adequate, with the exception of those for Callahan Mountain where
a small lateral variation in location can result in a large surface elevation variation, and,
consequently, a large variation in calculated bedrock elevation.

2.0 DATA ACQUISITION

HGI personnel performed the survey from November 29™ through December 4%, 2004.
Geophysical data were acquired along four seismic refraction lines, two seismic reflection
lines, and twelve GPR lines. Plate 1 shows the locations of the geophysical
investigations. Approximately 1,650 linezal feet of seismic and 4,420 lineal feet of GPR
data were collected (Plate 1).

2.1 Seismic Refraction Survey

The seismic refraction survey was performed using a Geometrics Geode® 48-channel
exploration seismograph at the locations shown on Plate 1. To acquire refraction data,
HGI used 14-Hz Mark Products and 4.5-Hz OYO geophones deployed along linear 48-
and 24- channel geophone arrays. The geophone arrays were attached to our Geometrics
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Geode® exploration seismograph units via seismic cables that relay the motion-induced
electrical signals from individual sensors to the seismograph. The electrical signals are
converted to digital signals in the seismograph unit and recorded on a computer as SEG-2
Rev 1, 32-bit integer data via Ethernet cable. Our acquisition software provides a number
of Windows-based browsers that permitted the on-site display and evaluation of data

quality.

Seismic lines WRP-1 (W-E line), WRP-2 (N-S line), and WRP-3 (N-S line) each
consisted of 24 geophones spaced 5 feet apart on a land streamer cable system. For
reasons mentioned above, these surveys were conducted to obtain bedrock depth
information for constraining the GPR depth conversion. These lines were located along
existing access roads constructed along the edges of the waste rock piles consisting of
crushed dry rock. A 90-pound propelled energy generator (PEG) was used as the seismic
energy source. Five shot point locations were used for each survey; two off-end shots,
two end shots, and one mid shot.

Seismic Line TP-3 (N-S line) consisted of one 48-geophone spread with geophones
spaced 10 to 20 feet apart. This line was located at the east side of the tailings pond at the
base of the rock berm next to Goose Pond. The road leading to this area had been
destroyed by erosion, and the survey location had to be accessed via a 70+-foot descent
along a treacherous washout at the north end of the rock berm. Due to the limited access
and because all equipment had to be hand carried by this route, a seisgun was used as the
sole energy source. HGI had seven shot point locations for the TP-3 survey; two off-end
shots, two end shots, fwo quarter shots, and one mid shot.

The quality of the seismic signals was verified in the field at each shot location. For
records exhibiting low signal-to-noise ratio, additional shots were used to additively stack
the coherent parts of the signal, which helps mitigate the detrimental effects of random
environmental noise. Shot locations were also mirrored to enable examination of the
reciprocity of refractor travel-times.

2.2 Seismic Reflection Survey

Reflection data were collected along two lines (TP-1 & TP-2, Plate 1). Seismic reflection
was chosen as the preferred method for imaging the tailings pond area. HGI concluded
that, in the absence of calibration data, the seismic reflection technique would provide the
required horizontal and vertical resolution of a dipping bedrock surface beneath
overburden with variable seismic velocity values.

The seismic reflection survey was also performed using the Geometrics Geode® 48-
channel exploration seismograph described in section 2.1. To acquire reflection data,
HGI used 100-Hz Mark Products geophones (~70% damping) deployed along a linear 48-

Hager GeoScience, Inc.
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channel geophone array. A roll-along procedure using 24 active geophones was used to
achieve 12-fold coverage using the CDP method. This leve! of fold coverage is usually
necessary for land surveys to achieve a stacked record of high quality.

TP-2 was the first line to be acquired. A number of walk-a-way test shots were taken for
the TP-2 survey at offsets of 50, 55, 60, and 70 feet. A review of the test data led to the
selection of 55 feet as a suitable source-geophone offset. Other acquisition parameters
for TP-2 include a record length of 300 ms and a sample rate of .125 ms.

Following the TP-2 survey, acquisition parameters were adjusted for the TP-1 survey. A
50-foot shot offset was used for TP-1. The record length was increased to 750 ms and the
sample rate lowered to 0.5 ms, which allowed for signals of up to 1000 Hz to be
accurately represented.

As a function of line length, TP-1 consisted of 200 shots and TP-2 consisted of 78 shots.
2.3 GPR Survey

Ground penetrating radar data were collected using a Geophysical Survey Systems, Inc.
(GSSI) SIR System 3000 digital ground penetrating radar system. The GPR data were
displayed on a color monitor for immediate visual inspection and quality control and
simultaneously recorded on the system’s flash memory for later processing and
interpretation.

The goal of the GPR investigation was to add additional bedrock depth points in parts of
the study area originally designated for seismic surveys, but where waste rock debris
limited geophone coupling, logistical issues/obstructions prevented the use of appropriate
seismic line lengths, and bedrock was too shallow.

GPR surveys were conducted using 100-MHz and multiple-low-frequency (MLF)
antennas. The MLF antenna system was operated at 20-, 35- and 40-MHz. The GPR
lines and their corresponding collection frequency are listed below:

CM-1-1&2 - 20-MHz
WRP-1-ext — 100-MHz
WRP-2-182 — 100-MHz
WRP-3-1 - 40- & 100-MHz
WRP-3-2 - 35- & 100-MHz

Low-frequency antennas were initially used where bedrock was reported to be deep.
However, in most areas, the bedrock appeared to be much shallower than anticipated.
Consequently, lines were re-run using the 100-MHz antenna system. The exception was
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CM-1 on top of Callahan Mountain (WRP #1) where the MLF survey was completed at
sunset on the last field day. A higher frequency antenna, probably 200 MHz, could have
been used for more optimum results. However, based on information available prior to
the investigations, lower frequency antenna systems were deployed to the site.

The geophysical techniques and their limitations are discussed in Section 6.

3.0 DATA REDUCTION AND ANALYSIS

Following the field data collection, the geophysical data were downloaded to a PC at the
HGI office. The data were archived, processed, and analyzed using the following
proprietary software:

¢ GPR: GSSI’s RADAN for Windows NT® with Structural and Stratigraphic
Interactive Interpretation Module®

o Seismic Refraction: SIPT2 iterative ray tracing

o Seismic Reflection: Linear Radon Transform

e Grid Modeling: Surfer® 8.0

e Graphic Presentations: Surfer® 8.0; AutoCAD® 2000

The map plates and profiles in the Appendices were created from processing of the
multidisciplinary data sets and an integrated database consisting of GPR and seismic data.
These appendices contain six map plates, four GPR profiles, and four seismic profiles.

Considerable effort was made to accurately locate data points in the Maine state planar
coordinate system. M&E provided GPS coordinates and elevation for selective points
along HGI’s geophysical survey lines. Using the measured GPS points, HGI calculated
the X and Y coordinate values and interpolated elevations for each of the 1,538
interpreted bedrock depth points (851 seismic and 687 GPR).

Re-sampling (x4) followed by moving average (x3) calculations were made to reasonably
show the spatial distribution of representative depth and elevation points from the
integrated geophysical database used for this study (Plates 2a and 2b). All data were used
for analyzing bedrock surface trends.

3.1 Seismic Refraction Survey

Refraction data reduction and analysis initiated with the determination of arrival times of
the direct (where applicable) and refracted waves for each shot-receiver pair. These
arrivals were identified and ‘picked’ on a trace-by-trace basis by examining individual
seismograms for the break in phase leading the first coherent seismic wavelet arrival.
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Geophysical Investigation File 200485
Callahan Mines Superfund Site Page 7
Brooksville, Maine

Coherent arrivals were enhanced through the use of frequency filters that remove both
coherent (e.g. electrical) and non-coherent (e.g. wind) noise from individual records.

Direct and refracted wave travel-times expressed as a function of source and receiver
locations and elevations were used to generate the earth model most consistent with all
observations. HGI analyzes seismic refraction data using Rimrock Geophysics’
SIPWin®, a Windows-based version of SIPT2. In the SIPWin® program, picked arrival
times are subdivided into individual refractor layers on the basis of refractor geometry.
This is accomplished by examining the slope of the line connecting refractor arrival times
plotted as a function of distance. Since the slope of the line depends on a layer’s seismic
velocity, slope changes may be used to discriminate between layers of differing velocity.
The SIPWin® program combines this layer information with the principles of travel-time
reciprocity to constrain average layer velocities and interface depths (e.g. weathered and
non-weathered bedrock surfaces) beneath source and receiver locations.

Modeled results were correlated with available known constraints; i.e. average velocities
of the expected media types, and the correlation of model structure with other geophysical
data.

Overburden velocities measured along seismic refraction lines WRP-1, WRP-2, and
WRP-3 are 2713 fi/s, 4200 fi/s, and 1972 fi/s, respectively. A velocity of approximately
4300 fi/s in natural saturated soil was measured along seismic refraction line TP-3.
Poorly consolidated, crushed, porous, back-filled mine tailings tend to have low seismic
velocities; however, water-saturated pore space should increase seismic velocities in these
materials to sub-water wave speeds, perhaps between 3500ft/s and 4500 ft/s.

The low overburden velocities measured at WRP-1 and WRP-3 are consistent with those
of poorly sorted dry crushed rock. These lines are located on ramps constructed of
crushed rock and are adjacent to bedrock outcrops. Higher overburden velocities
measured at WRP-2 and TP-3 indicate the presence of dense or saturated subsurface
natural soils overlying bedrock. Seismic line WRP-2 (located in a pre-mining
topographic low or stream drainage and situated on a thin layer of crushed-rock fill) is
underlain by saturated natural valley fill. TP-3 (located adjacent to Goose Pond) is also
situated over area underlain by saturated natural sediment.

3.2 Seismic Reflection Survey

The TP-1 and TP-2 data were converted to the SEPlib format to enable use of linear
Radon Transform. After application of a refraction mute to eliminate the first arrivals, a
Band pass filter with corners at 40 and 250 Hz was applied to the data to increase the
relative strength of the prime observed reflector. Subsequently,

Hager GeoScience, Inc.



Geophysical Investigation File 200485
Callahan Mines Superfund Site Page 8
Brooksville, Maine

1) A linear Radon Transform was applied to better isolate the remaining linear
ground roll and airwave energy form the hyperbolic-shaped reflector. A mute was
then applied in this new domain to remove the separated ground-roll and airwave
noise. Noise suppression techniques included a simple x — t domain mute.

2) Noise-suppressed data were sorted to common midpoint with a peak 12-fold
coverage.

3) A velocity analysis of the binned DCMP data was undertaken using the standard
semblance plot technique. Optimal stacking of the dominant reflector occurred
within a range of velocity values from 4200fi/s to 5000 fi/s.

4) A normal moveout (NMO) correction was applied to the data using a stacking
velocity Ve = 4800 fi/s.

5) The NMO corrected data were stacked to enhance the signal-to-noise ratio of the
reflector.

6) The stacked section was converted from time to depth using a uniform velocity of
Vine= ~3500 fi/s. The analysis of refractions was used to constrain subsurface
velocities.

The seismic reflection data volume contained only one prominent reflector, which had
arrival times and offset moveout consistent with a reflection from the top of bedrock. In
many places, however, the reflector had non-hyperbolic moveout. Importantly, no
reflector was observed earlier than this arrival to help constrain the interval velocity
profile above bedrock. A standard velocity semblance analysis was then applied to the
noise-suppressed data. This analysis searched through a 3-D parameter space (velocity,
midpoint, zero-offset travel time) to find the parameters that optimize stack power.

The results of this analysis were not entirely conclusive, because a range of values (4200
fi/s - 5000 ft/s) generated very similar stack power profiles. The best-fit results varied
slightly with midpoint location (i.e., +/-200 ft/s); however, this can be attributed to the
fact that non-hyperbolic reflector moveout violates the NMQO approximation. Owing to
these complications, we applied the NMO correction with a NMO velocity of
V_NMO=4800 ft/s, the velocity value that led to the best overall stack.

Robustly estimating depth-varying velocity profiles requires numerous reflectors that
provide velocity constraints at different depth locations. Velocity estimation can be done
with only 1 reflector; however, this seldom provides sufficient information to resolve any
high- or low-velocity lenses or gradients that affect arrival times. Hence, although a
NMO velocity of 4800 fit/s yielded the best stack power, considerable variation in the
velocity profile could exist (i.e. the 4200 fi/s - 5000 ft/s described above).

Additional constraints on the seismic velocity were also available from the nearby seismic
refraction survey, and from material property and saturation information. As stated in
Section 3.1, velocifies obtained from seismic refraction line TP-3 indicated a natural
saturated soil velocity of approximately 4300 ft/s. Overburden velocities measured along
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refraction lines WRP-1, WRP-2, and WRP-3 are 2713 fi/s, 4200 fi/s, and 1972 fi/s,
respectively. Poorly consolidated, crushed, porous, back-filled mine tailings tend to have
low seismic velocities; however, water-saturated pore-space should increase seismic
velocities to sub-water wave speeds (perhaps between 3500ft/s and 4500 ft/s). Hence, we
included this information in the analysis and decided to use the slower estimates from the
better-constrained seismic refraction results.

We have mapped the NMO+stack profile to depth using a constant interval velocity Viy
of 3800 fi/s. This is not really migration per se, because no summation was carried out
over diffraction surfaces (e.g. Kirchhoff migration). The time-domain stack section can
be obtained by rescaling the depth axis by factor 2/V_int.

Deconvolution was not performed on the data. The seismic data were acquired in wet
sandy soil, leading to fairly constant, well-shaped wavelets. Hence, there was little need
for wavelet regularization across the shot and receiver axes through deconvolution.
Deconvolution could have been included to attempt to balance the wave field spectra and
localize the reflector in depth. However, in this case, velocity uncertainty is far greater
than depth picking error, making deconvolution a less important processing step.

No F-K (dip) filtering was applied in the processing flow. A tau-p mapping/inversion
approach was used to attenuate ground roll and airwave noise. This is a more localized
transform (unlike the F-K, which is global) that attenuates noise more effectively in a
smaller region. This step is vital to ensure that ground roll and airwave noise are not
interpreted as structure.

The stacked sections for TP-1 and TP-2 are shown in Appendix B. The main structural
feature is the east-dipping layer with topographic relief of approximately 60 and 64 feet
for TP-1 and TP-2, respectively. Based on the cross-sectional models, this reflector is
interpreted to be the top of bedrock. Pursuant to the above discussion regarding the
possible range of interval velocity, the position of the bedrock reflector as shown in
Appendix B is considered to be conservative. The bedrock position could be lowered by
12% if a stacking and interval velocity of 4000 fi/s is used.

A significant amplitude and phase anomaly is present on the interpreted bedrock sections.
The discontinuous reflections in these regions are consistent with the interpretation of a
localized fracture system or faulting with a minor amount of block offset (shown in red
annotations in TP-la and TP-2a). Raw data records indicate that the causes of the
disruption are moderately east-dipping features.

Additional discontinuous layers appear to be present below the interpreted bedrock
reflector. These features are probably internal bedrock features related to fractures or
rock fabric.
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3.3 Ground Penetrating Radar Survey

Bedrock stratigraphy along GPR traverses was determined using GPR reflections that
arose due to the back-scattering of the input GPR wave from discontinuous stratigraphic
interfaces. Band-pass and/or spatial FFT filters, horizontal smoothing, background
removal, gain adjustments, and wavelet deconvolution were performed as essential
processing steps. Two-way travel times to the tops of GPR reflectors were then picked
and entered into an ASCII file according to file number and traverse offset. All generated
ASCII files were then incorporated into a collective database.

Site- and unit-specific GPR propagation velocities were estimated using migration
techniques, estimates based on experience, and seismic refraction data. GPR ftravel-time
data were then mapped into the depth domain using these velocity estimates. Penetration
depths for both the 100-MHz and MLF systems were more than adequate for the target
depths of investigation. For reasons discussed earlier in the report (Sections 1.0 and 2.3),
in many areas, the bedrock depth was too shallow to resolve with the antenna systems
used at the site. The bedrock horizon in these areas was interpreted using experience and
some degree of subjective analysis. This method of interpretation will usually resuit in
slightly deeper bedrock “picks”; however, it will not adversely affect the overall bedrock
surface trend analysis. Data resolution in records from both the 40-MHz MLF and 100-
MHz antenna systems at the site was suitable for identifying the bedrock horizon where it
occurred below the pulse width of the antenna.

4.0 DATA SYNTHESIS

Approximately 1,650 lineal feet of seismic and 4.420 lineal feet of GPR data were
collected (Plate 1), resulting in 1,538 bedrock depth points (851 seismic and 687 GPR).
These data were used to construct a best-fit 2-D grid model using Surfer® for Windows’
kriging algorithm for the top of bedrock. Kriging algorithms incorporating anisotropy
parameters were used to create the grids. Areas where data were not acquired or were
insufficient to analyze surface trends have been accordingly blanked in the grid model. A
final bedrock contour map was then produced with Surfer® for Windows (Plates 3 and
3a). A matrix smoothing function was also applied to the grids to emphasize the surface
trends. The bedrock model has been developed to emphasize the bedrock surface trends
and is best used as a semi-quantitative indication of bedrock depth.

Seismic and GPR profiles are contained in Appendix B and C, respectively. The bedrock
horizons in the seismic models are inversion models constructed from the seismic raw
data and articulate the bedrock surface along the seismic lines. Similarly, the GPR
profiles show the detailed bedrock profile along the GPR lines. Although based on these
data, the bedrock-surface contour model described above was constructed using kriging
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trend analysis and filtered using a moving average matrix filter to enhance the bedrock
surface trends. Consequently, the bedrock elevations in the bedrock surface model along
the GPR and seismic lines will vary somewhat from those shown on both the seismic and
GPR profiles.

Separate bedrock models were constructed for the tailings pond and waste rock pile areas
from a combined but segregated database of seismic and GPR data (Plates 3a and 3b).
Large data gaps between the tailings pond and waste rock piles and the Goose Pond inlet
north of WRP #1 prevent the valid interpolation of bedrock surface trends in these areas.
Incorporating the elevation of bedrock outcrops in the area and performing additional
land and marine geophysical surveys atop Callahan Mountain and in the Goose Pond inlet
could achieve a contiguous bedrock surface trend across these areas.

50 SUMMARY

The bedrock models articulate an east dipping bedrock surface in the tailings pond area
and a north dipping bedrock ridge in the waste rock pile areas. The bedrock topography
conforms to the pre-mining topography in most of the investigated areas. At a minimum,
the bedrock model developed for this study provides an accurate tool for assessing the
possible migration pathways of DNAPL or other types of contaminants; however,
incorporating additional bedrock structural details would provide a more complete model
for analyzing bedrock-influenced groundwater movement.

Seismic data suggest the presence of fracture zones in the tailings pond area. It can also
be inferred from the bedrock and surface topography that fractured bedrock persists
throughout the site. If not already available, we recommend conducting a fracture trace
study and integrating the results with the geophysical study. Other possible categories of
useful information include borehole data, old mine plans, etc.

Based on our analysis of the data, we used USGS topographic maps to look at the pre-
and post- mining topography. This review showed litile differences in the topography in
most of the areas of geophysical investigation...including Callahan Mountain (WRP #1).
Plate 4 (Appendix A) overlays topographic maps that pre- and post-date the major mining
events at the site. The overlay clearly shows areas of positive and negative topographic
changes. A more accurate determination of these changes can be achieved by comparing
current digital terrain models with pre-mining topographic data,
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6.0 THE GEOPHYSICAL TECHNIQUES
6.1 Seismic Refraction
6.1.1. Description of the Method.

We collect seismic data using our Geometrics Geode® exploration seismograph system
with 24- or 48-channel geophone arrays. Geophone spacing depends on the depth of
investigation, but is between 5 to 20 feet. Shot points are located at a minimum off the
ends of each spread, at the end geophones, and in the middle of the spread

6.1.2. Data Analysis and Interpretation.

The seismic data are analyzed using the SIPT2 iterative ray tracing technique. Data are
input into the computer and a first-approximation model is created. The computer then
compares the modeled arrival times along each ray trace from shot to geophone with the
“picked” field arrival times and subsequently adjusts the model. After a number of
iterations of this process, a reasonable fit between modeled and actual data is produced
(i.e. the travel times along ray paths of modeled and calculated data are similar) which
leads to the determinatior of layer depth beneath each geophone and shot point. The
accuracy of the SIPT2 iterative method is contingent on a reasonable first-guess
horizontally layered model.

6.1.3. Limitations of the Method.

Analysis of seismic refraction data requires an assumption of a model composed of a
number of layers, such as bedrock overlain by overburden, or bedrock overlain by till and
overburden. Other limiting assumptions are i) seismic refraction layers are continuous
and extend from one end of the refraction line to the other; and ii) layer velocities
increase with depth.

Seismic refraction requires a sufficiently strong source so that seismic energy is
transmitted to refracting interfaces and returned to the surface to be recorded by each
geophone in a seismic spread. When bedrock is deep and/or overburden velocities are
low, explosives or seisgun sources may be required to produce sufficient seismic energy
to reach most or all of the geophones in a spread. It is becoming increasingly difficult to
use intrusive seismic sources, particularly explosives, at many sites.

Seismic refraction can only distinguish between materials if their seismic velocities are
sufficiently different. Thus it may not be possible to distinguish between weathered
bedrock and till, particularly if the bedrock is shale.
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Electric lines with 60-cycle current (and/or greater harmonics) may create interference
with seismic data collection along lines adjacent to or beneath them.

6.2 Seismic Reflection
6.2.1 The Method

We collect seismic data using our Geometrics Geode© exploration seismograph system
that is capable of recording 48-channel geophone arrays. Geophone spacing generally
depends on the depth of investigation, but is usually between 2.5 to 10 feet. Shot points
are located a minimum of 50 feet off the end of an array to help reduce the debilitating
effects of airwave and ground roll noise. Seismic energy is generated by either hammer
blows on a steel plate or by a Betsy seisgun that uses industrial blanks to create an
airwave when impacted with a hammer. For the latter source, the nozzle of the seisgun is
buried 1.5 to 2 feet below the surface to enhance the amplitude of the signal entering the
ground. The quality of the seismic signal for each shot point is verified in the field. The
seismograph records all seismic data to an internal hard drive and floppy diskette, and
transferred to a desktop computer.

A typical field recording configuration is the common source gather, which involves 24
active geophones and a single source location at a fixed offset from the recording
channels. With HGI’s 48-channel recording capability, this configuration can be
maintained throughout a seismic line by “rolling” the geometrical configuration along the
ground surface at 5 feet intervals. In doing so, a number of reflections from different
source-receiver geometries are recorded that correspond to the same subsurface reflection
point. These can be subsequently stacked to improve the quality of recorded signals.

6.2.2 Data Analysis and Interpretation

A substantial amount of processing is needed before it is possible to make any geologic
interpretation of recorded seismic data. A typical processing sequence includes, but is not
restricted to, the following: i) initial frequency filtering; ii) pre-stack F/K filtering; iii)
trace edit; iv) first arrival mute; v) common offset to CDP sort; vi) application of datum
statistics; vii} normal moveout correction; viii) surface consistent residual statistics; ix)
CDP stack; x) deconvolution; xi) post-stack F/K filtering; xii} migration; xiii} frequency
filtering; and xiv) trace scaling/normalization. HGI utilizes the Kansas Geological
Survey WinSeis®-15 Turbo software package to analyze seismic reflection data.

Geologic interpretation is carried out on the CDP stacked data and generally involves
identifying continuous reflectors. Afier reflector horizons have been delineated and
stratigraphically assessed, a “time-to-depth” conversion can be applied using velocity
information obtained from neighboring borehole data or from typical velocity estimates
from compiled tables.
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6.2.3 Limitations

Analysis and interpretation of shallow seismic reflection data is inherently limited by a
number of factors:

The ability to resolve thin layers is dependent on the dominant frequency of the
interrogating energy source. A general “rule of thumb” is that a layer must be thicker
than %4 of the dominant wavelength to produce a noticeable reflection.

The ability to isolate an individual reflector is dependent on the ability to separate it from
the wavelets of earlier arrivals.

The magnitude of the reflection from any discontinuous interface is directly related to the
impedance contrast across it (where impedance is defined as the product of density and
velocity). Thus, situations frequently occur where additional strata exist but have an
associated impedance contrast too smal! to be discerned.

Seismic energy sources must be strong enough for adequate penetration of seismic energy
to the target of interest.

The robustness of any “time-to-depth” conversion is directly correlated with the validity
of the velocity profile used. For near-surface seismic reflection investigations, this
problem is greatly exacerbated by the possibility of strong lateral variations in the velocity
profile.

6.3 Ground Penetrating Radar
6.3.1 Description of the Method

The principle of ground penetrating radar (GPR) is the same as that used by police radar,
except that GPR fransmits electromagnetic energy into the ground. The energy is
reflected back to the surface from interfaces between materials with contrasting electrical
(dielectric and conductivity) and physical properties. The greater the contrast between
two materials in the subsurface, the stronger the reflection observed on the GPR record.
The depth of GPR signal penetration depends on the properties of the subsurface
materials and the frequency of the antenna used to collect radar data. The lower the
antenna frequency, the greater the signal penetration, but the lower the signal resolution.

GPR data are collected using a Geophysical Survey Systems (GSSI) SIR 2000/3000
ground penetrating radar system. GPR data are digitally recorded on the internal hard
drive, or flash-memory of the system. System controls allow the GPR operator to filter
out noise, attributed to both coupling noise, caused by conductive soil conditions,
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spurious noise caused by local EMF fields and internal system noise. For shallow
surveys, we use 400-, 200-, 100-, 900- or 1500-megahertz (MHz) antennas. For deeper
penetration, we use lower frequency antennas ranging from 200 MHz to 15 MHz,
depending on the anticipated depth of the target(s) and the degree of signal penetration.
All of these antenna configurations can collect data in continuous mode or as discrete
point measurements using signal-stacking techniques. Since there is a tradeoff between
signal penetration and resolution, test lines are run using different antennas at several
frequencies and then the highest frequency antenna that produces the highest quality data
is used. In some cases, data are collected with several antenna frequencies.

6.3.2 Data Analysis and Interpretation

The horizontal scale of the GPR record shows distance along the survey traverse. In the
continuous data collection mode, the horizontal scale on each GPR record is determined
by the antenna speed along the surface. When a survey wheel is used, the GPR system
records data with a fixed number of traces per unit distance. The GPR record is
automatically marked at specified distance intervals along the survey line. The vertical
scale of the radar record is determined by the velocity of the transmitted signal and the
recording time window or range. The recording time interval, or range, represents the
maximum two-way travel time in which data are recorded. The conversion of two-way
travel time to depth depends on the propagation velocity of the GPR signal, which is site
specific. When little or no information is available about the makeup of subsurface
materials, we estimate propagation velocities from handbook values and experience at
similar sites or by CDP velocity surveys with a bi-static antenna.

After completion of data collection, the GPR data are transferred to a PC for review and
processing using RADAN NT for Windows NT™ software. When appropriate, we
prepare 3D models of GPR data, which can be sliced in the X, Y, and Z directions.

The size, shape, and amplitude of GPR reflections are used to interpret GPR data.
Objects such as metallic UST’s and utilities produce reflections with high amplitude and
distinctive hyperbolic shapes. Clay, concrete pipes boulders and other in-situ features
may produce radar signatures of similar shape but lower amplitude. The boundaries
between saturated and unsaturated materials such as sand and clay, bedrock and
overburden generally also produce strong reflections.

6.3.3 Limitations of the Method

GPR signal penetration is site-specific. It is determined by the dielectric properties of
local soil and fill materials. GPR signals propagate well in resistive materials such as
sand and gravel; however, soils containing clay, ash- or cinder-laden fill or fill saturated

with brackish or otherwise electrically conductive groundwater cause GPR signal
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attenuation and loss of target resolution. Concrete containing rebar or wire mesh also
inhibits signal penetration.

The interpreted depths of objects detected using GPR are based on on-site calibration,
handbook values, and/or estimated GPR signal propagation velocities from similar sites.
GPR velocities and depth estimates may vary if the medivm under investigation or soil
water content is not uniform throughout the site.

Utilities are interpreted on the basis of reflections of similar size and depth that exhibit a
linear trend; however GPR cannot unambiguously determine that all such reflectors are
related. Fiberglass UST’s, or utilities composed of plastic or clay may be difficult to
detect if situated in soils with similar electromagnetic properties, or if situated in fill with
other reflecting targets which generate “clutter” or signal scattering and thus obscure
other deeper reflectors. Objects buried beneath reinforced concrete pads or slabs may
also be difficult, but possible, to detect.

Changes in the speed at which the GPR antenna is moved along the surface causes slight
variations in the horizontal scale of the recorded traverse. Distance interpolation may be
performed to minimize the error in interpreted object positions. The variation in the
horizontal scale of the GPR record may be controlled, to a certain extent, with a distance
encoder or Survey Wheel. The GPR antenna produces a cone-shaped signal pattern that
emanates approximately 45 degrees from horizontal front and back of the antenna.
Therefore, buried objects may be detected before the antenna is located directly over
them. GPR anomalies may appear larger than actual target dimensions.

GPR interpretation is more subjective than other geophysical methods. The interpretive
method is based on the identification of reflection patterns that do not uniquely identify a
subsurface target. Borings, test pits, site utility plans and other ground-truth are
recommended to verify the interpreted GPR results.
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APPENDIX B - SEISMIC PROFILES

Seismic Refraction Line WRP-1 (10 scale)
Seismic Refraction Line WRP-2 (10 scale)
Seismic Refraction LineWRP-3 (10 scale)
Seismic Refraction Line TP-3 (40 scale)
Seismic Reflection Line TP-1 (60 scale)
Seismic Reflection Line TP-1a (60 scale)
Seismic Reflection Line TP-2 (40 scale)
Seismic Reflection Line TP-2a (40 scale)
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APPENDIX C - GPR PROFILES

GPR Line WRP-1 (80 scale)
GPR Line WRP-2 (80 scale)
GPR Line WRP-3 (80 scale)
GPR Line C-M (40 scale)
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APPENDIX D - GPR PROFILE RECORDS (ON CD)
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HYDROTERRA Environmental Services

1.0 INTRODUCTION

HYDROTERRA Environmental Services is pleased to submit this summary report for the
Bathymetry, and Seafloor Bottom survey services conducted at Goose Pond and Goose Cove in
Brooksville, Maine (Callahan Mining Superfund Site). The locations of Goose Pond and Goose Cove
(the Study Area) are shown on Figures 1 and 2. The marine survey was performed in December 2004
and included tasks to characterize the nature of the sea floor and sub-bottom features of the Study
Area. Field data was collected between December 1 and 3, 2004.

FIGURE 1 STUDY AREA LOCATION

The survey tasks included pond and cove bottom bathymetric soundings, side scan sonar, and sub-
bottom profiling. The following sections provide a summary of the tasks completed and a discussion
of key results regarding the nature of the sea floor and sub-bottom features of the Study Area.

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
Brooksville, Maine 1-1 Job No. 8202
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.

FIGURE 2 STUDY AREA AERIAL PHOTO
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2.0 MARINE SURVEY TASKS

The marine survey tasks were completed using HYDROTERRA'’s 17-foot survey boat. The survey
boat was equipped with recording fathometers, a Differential Global Positioning System (DGPS), an
onboard computer and a hydrographic surveying software.

Sounding data was adjusted to the NGVD 1929 datum (established within the Study Area by ASEC
Corporation (2005). Positioning data was collected in Geodetic Latitudes and Longitudes (WGS
1984) and reduced to the Eastern Maine State Plane Coordinate System (1983) (northings and
eastings in feet).

Two tidal stations were established for the survey. Table 1 presents the details of these stations.
Surface water elevations during the survey were recorded every 5 minutes using In-Situ data loggers
set up at each station. The electronic data from this monitoring is included on the CD contained in
Appendix A. Plots of the surface water elevation changes recorded during the survey are presented
on Figure 3. As shown on Figure 3, the surface water elevation in Goose Pond (controlled by the
remaining partial dam located at the northern end of the pond) only varied approximately 2 feet and
lagged behind the Goose Cove tidal changes by approximately 2 hours. The Goose Cove tide range
during the monitoring period was approximately 8.7 feet.

TABLE 1 TIDE STATION DATA

Station ID Location Construction Type | Elevation Datum
(northing/easting - feet) (ASEC Corp. - NVGD
(East Maine - State Plane 1929)
1983)

Goose Pond 249.162.223' 1" PVC - on steel rod | 7.06'
904,301.839'

Goose Cove 250,981.152' Wooden Piling 11.62'
903,367.742' (dock pier)

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site

Brooksville, Maine 2-1 Job No. 8202
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FIGURE 3 Tide Station Surface Water Elevation Plots
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2.1 Seafloor Bottom Survey

HYDROTERRA mapped the bottom and sub-bottom substrate/sediment of the pond and cove. This
mapping provided detailed data on bottom surface features such as natural and manmade physical
obstructions and also sub-bottom features such as sediment types, thickness, characteristics and
depths of bedrock. The purpose of'this survey was to identify any piping, or manmade features found
on the sea floor and to characterize the nature and distribution of the sea floor materials. The mapping
consisted of a geophysical survey which involved side scan sonar transects and acoustic sub-bottom
profiling. The survey was completed across Goose Pond and Goose Cove within the areas outlined
in the Request for Proposal for Geophysical Surveying Services dated October 15, 2004,

For side scan sonar surveys, HYDROTERRA used a Klein 150kHz system. The side scan system
was comprised of a towfish, an onboard computer system, a 100-meter tow cable and a towfish
depressor.

In operation, the sonar sensor unit, referred to as the tow-fish, was towed by the survey vessel past
an object or through the area of investigation. Two simultaneous fan-shaped acoustic beams,
oriented at right angles to the tow-fish, are continually transmitted and then reflected off objects and
sea floor features. The reflected signals are received by the transducers in the tow-fish, filtered,
amplified and presented graphically to yield a display analogous to an oblique photograph of the sea
floor and the objects on it. The side scan sonar system accepted Differential Global Positioning
System (DGPS) information which is integrated with side scan sonar data, providing correlation of
latitude-longitude and side scan targets. For positioning, HYDROTERRA employed a DGPS
navigation and charting/plotting software linked to the side scan system.

The side scan sonar record showed bottom sediment type distribution and sediment features, and
identified obstructions laying on the sediment surface such as bedrock ledge, boulders or man-made
features including piping.

To collect sub-bottom information in the pond and cove, HYDROTERRA used a sub-bottom
acoustic profiling system. The sub-bottom acoustic profiling system (ODEC - Stratabox) used the
transmission of calibrated FM frequency low frequency acoustic waves (10 kHz) to penetrate the
pond/cove bottom and provide resolution of sub-bottom layers and objects. The acoustic survey
provided cross sectional data of the pond bottom depths with surface sediment classification,
subbottom sediment thickness and characteristics, and possible bedrock depth.

The acoustic tow fish was towed alongside the boat and the onboard hydrographic surveying
computer software collected and logged real time bottom / sub-bottom information along with
positioning data. The transect intervals were based upon the variations in bottom and sub-bottom
features. :

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
Brooksville, Maine 2-3 Job No. 8202
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The surveys resulted in side scan sonar image maps generated with interpretive plan views showing
the materials and features identified on the sea floor. Figures 4, 5 and 6 present the sonar imagery
for the Goose Cove area. Figures 7, 8, and 9 present the sonar imagery for the Goose Pond area.
Larger scale (1" = 100" plans of these results are included in Appendix B of this report. The
AutoCAD Drawings for these figures are contained on the CD included in Appendix A. Table 2 lists
the profiles presented on each figure. Plot tracks for the side scan surveys are included in Appendix
B.

The sub-bottom survey generated cross sections with interpretation of sediment thickness, type and
structures and depth to bedrock. The cross-sectional profiles for the Goose Cove area were plotted
on Figure 4 and for the Goose Pond area on Figure 7. The locations of these profiles are shown on
each figure. Larger scale (1" = 100") profiles of the sub-bottom sections are included in Appendix
B of this report. The AutoCAD Drawings for these figures are contained on the CD included in
Appendix A.

2.2 Pond/Cove Bathymetry

HYDROTERRA conducted a bathymetric survey of Goose Pond and Goose Cove. This survey
provided bottom elevation data and bottom feature characteristics of the pond and cove. The
fathometers were calibrated using a metal striker plate and hand soundings. The onboard
hydrographic surveying computer software collected and logged real time depth, water temperature,
boat speed, bearing and positioning data on an adjustable interval (at 1-second intervals). Field
observations and operator notes are also logged real time by the software. The XYZ electronic data
files for the bathymetric survey are contained on the CD included in Appendix A.

Sounding data was adjusted to the NGVD 1929 (established within the Study Area by ASEC
Corporation (2005). Positioning data was collected in Geodetic Latitudes and Longitudes (WGS
1984) and reduced to the Eastern Maine State Plane System (1983) in feet.

The survey was completed across Goose Pond and Goose Cove. Based upon bottom depth
variability, transect lines were varied during the survey to provide overlapping coverage and to
provide sufficient elevation data to generate a pond/cove bottom elevation contour map. The track
lines of the bathymetric surveys are included in Appendix B.

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
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HYDROTERRA reduced all sounding data and prepared a hydrographic sounding contour map
showing the sea floor elevations for both Goose Pond and Goose Cove. These maps are in AutoCAD
DWG format and contained on the CD included in Appendix A. The contours for Goose Cove were
drawn at 1 foot intervals. Due to the extreme changes in elevation of the former pond mining
excavation area, the contour intervals were varied in accordance to the following sequence to allow
for better presentation of the data.

Elevations -300' to -50' contours every 10 feet
Elevations -50' to - 20' contours every 2 feet
Elevations -20' to 0 contours every 1 foot.

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
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TABLE 2 | DATA IMAGE PRESENTATION SUMMARY
Figure Location | AutoCAD Bottom Side Scan Sub-Bottom | Related Data Files (included on CD)
File Name Elevation Profiles Profiles
4 Goose Goose-Cove- Elevation 2040a 0153, 0602, Sounding and Tide Data - bathycove- xyz , cove-tide-data,
Cove Figd.dwg Contours 0120, 0904 and | Side Scan Images - 2032A tiff, 2034B.tiff, and 2040A.tiff
Goose-Cove-Figd.dxf 0132 Sub-bottom Images - 120 a-a.binp, 153 b-b.bmp, 132 c-
c.bmp, and 904 d-d.bmp
5 Goose Goose-Cove- A 2032a none Same
Cove Fig5.dwg
6 Goose Goose-Cove- ” 2034b none Same
Cove Figb.dwg
7 Goose Goose-Pond- & 1726b, 1807c, 0147, 0619, Sounding and Tide Data - pondbathyl-xyz ,Pond-tide-data,
Pond Fig7.dwg and 1720c 0101, 0252, Side Scan Images - 1720 1iff, 1726A tiff, 1726B.tiff,
Goose-Pond-Fig7.dxf 0854, and 0623 | 1807c.tiff, and 1815A. tiff
Sub-bottom Images - 147a-a.bmp, 101b-b.bmp, 252¢-
¢.bmp, 854d-d.bmp, 619e-e.bmp and 623f-f.bmp
8 Goose Goose-Pond- ” 1726AA none Same
Pond Fig8.dwg
9 Goose Goose-Pond- s 1807a, 1738, none Same
Pond Fig9.dwg and 1740

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove -
Brooksville, Maine
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the information on this plan is true and accurately shown.
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as followed:
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Horizontal Datum = 1983 Eastern Maine State Plane
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Vertical Datum = 1929 NGVD established onsite by
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3.0 SUMMARY OF FINDING

The following section provides a summary of the key bottom and subbottom features identifed in
both Goose Cove and Goose Pond.

3.1 Goose Cove

Sounding data (see Figure 4) suggests that the deepest bottom elevations encountered in the cove (-
13 feet) were located along the central mid-section of the cove (location 251,100' and 903,300".
With the exception of the area adjacent to the former dam and along the shorelines, the bottom
topography in the cove was generally flat. Bedrock outcrops along the shoreline and adjacent to the
former dam area created sharp topographic relief in contrast to the center portions of the cove. The
side scan sonar transects and sub-bottom profiles indicated that the majority of the bottom of the cove
is covered with a gravelly sand. A soft sand zone was identified within the deepest portion of the
cove (location 251,100'and 903,300"). The sub-bottom profiles suggest that the thickness of the soft
sand zone was generally less than 3 feet. The denser gravelly sand was estimated at an approximate
maximum thickness of 15 feet and located at the deepest bottom channel area. This gravelly sand
deposit contained many large boulders with maximum size estimates between 2 and 3 feet diameters.
Bedrock elevations varied greatly across the cove (from bedrock outcrop at the water surface
adjacent to the shore edges to the deepest elevation to the top of bedrock estimated at -30 feet
NGVD).

Several manmade features were identified on the cove bottom, as marked on the Figures 4, 5, and 6.
These features included moorings, pilings, chains and pipes. A series of side scan sonar targets which
are believed to be associated with a pipe and possible outfall location from the former mining
operations were identified trending north-south along an easterly track of approximately 903,400".
Minor mounding was noted at the possible outfall location, however no significant soft sediment
mound was observed.

3.2 Goose Pond

With the exception of the former mine excavation hole, sounding data (Figure 7) suggests the bottom
elevations of the pond ranged from O to -20 feet. Shallowest sections were encountered along the
southern end of the pond with downward sloping topography to the northwest. Variartion on bottom
topography appears to be controlled by underling bedrock surface. The bathymetric, side scan and
sub-bottom data indicates that the excavation hole is well defined and forms a concentric shape. The
vertical slopes of the excavation were stepped into terraces. Four distinct terraces were identified
from the survey data. Several additional smaller steps were also noted along partial sections of the
excavation. The deepest portion of the elevation had an approximate elevation of -300 feet. The
sub-bottom and side scan data suggest that a soft sand has been deposited on the terraces and bottom
of'the excavation. The thickness of this deposit appears to range from 1 foot (over the small terrace)
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to over 25 feet (at the bottom of the excavation). The side scan sonar imagery also indicated several
boulders within the excavation. At an approximable location of 250,001' / 903,901" survey data
identified possible man-made debris such as a pipe or metal objects.

For the remaining portions of the pond, the bottom is covered with up to 15 feet of gravelly sand with
smaller pockets of layered soft sand. A former stream bed channel was located at location 250,494
/904,530". Several large boulders and/or bedrock outcrops were seen thoughout the pond area.
No significant man-made objects were noted in pond.
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APPENDIX A

ELECTRONIC DATA FILES
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APPENDIX B

STUDY AREA DRAWING
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