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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 IA 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 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.   

 

1887 Mine closes, apparently due to low metal prices.   

 

1914 An attempt to reopen the mine proved unsuccessful. 

 

1940 The St. Joseph Lead Company conducted an exploratory drilling program on the property 

advancing 13 boreholes totaling 5,501 feet. 

 

1942 U.S. Bureau of Mines drills an additional nine boreholes, totaling 2,883 feet.   

 

1950 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.   

 

1956 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.   

 

1964 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.    

 

1966 Maine Legislature passes “An Act Relating to Mining Activity under Goose Falls Pond, 

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

 1-2



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.   

 

1967 Dam construction completed.   

 

1968 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.   

 

1972 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.   

 

1974 Aquaculture business established to raise oysters and coho salmon.   

 

1979 Aquaculture business files for bankruptcy.   

 

1980 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 (CuFeS2) 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. 
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1.3.1 Site Reclamation 

A reclamation program was begun after cessation of mining in 1972.  The reclamation program 

reportedly included the following activities.   

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

• Grading, seeding and planting of the waste piles 
 

• Removal of the upstream fresh water dam 
 

• Flooding of pit by removing the sluice boards in the salt water (Goose Falls) dam 
 

• Salvage and resale of mining and processing equipment 
 

• 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. 

 

 1-8



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 

• Terrestrial geophysical surveying 

• Marine geophysical surveying 

• Topographic survey of site 

• Surface soil sampling 

• Sediment sampling 

• Surface water sampling 

• 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.   
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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 ¼ 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.   

 

 3-3



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.   
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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).   

 

 3-6



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. 
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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. 
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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.   

• 1967 – 1968:  Sampling of Well Water, unknown source 
• 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 RAGs).  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.      
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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  IX 

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 RI 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: 

 

• Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects 

on Sediment - Associated Biota:  1997 Revision. 

• Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 

Facilities, Volume 1, EPA 1999. (Freshwater or Marine Sediment Toxicity Reference 

Values). 

• 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.   

 4-4



 

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.   
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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_SED9) 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 
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compounds without a specified Tier II value, benchmark screening values from the following 

documents were used.   

 

• National Recommended Water Quality Criteria for Priority Toxic Pollutants 

(Freshwater/saltwater CCC),  November 2002 

• 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, 
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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.   
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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.   

4.5 Flora/Fauna Contaminant Concentrations 

The flora/fauna data presented in this report is compiled from three monitoring programs. 

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

Selected Marine Organisms, November 20, 1974 to November 19, 1975 

• Maine Marine Environmental Monitoring Program, Marine Monitoring Baseline Data 

Final Report, June 1993  

• 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.  It is 

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.   
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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.   
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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.   
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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 A1 carcinogen) will be present in the finely 

crushed tailings.   
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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.   

5.3.1 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 A1 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 
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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.   
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Table 2.3-1: Potential Ecological Receptors

Family

Amphibians
Bufonidae
Hylidae

Plethodontidae
Ranidae

Salamandridae

Birds
Accipitridae

Alcedinidae
Anatidae

Apodidae
Ardeidae

Common Name

Eastern American Toad
Gray Treefrog
Northern Spring Peeper
Redback Salamander
Green Frog
Northern Leopard Frog
Pickerel Frog
Wood Frog

Red-spotted Newt

Bald Eagle
Broad-winged Hawk
Northern Harrier
*Osprey
Red-tailed Hawk
Rough-legged Hawk
Sharp-shinned Hawk
*Belted Kingfisher
* American Black Duck
Blue-winged Teal
Bufflehead
Canada Goose
Greater Scaup
Green-winged Teal
Mallard
Red-breasted Merganser
Chimney Swift
American Bittern

Scientific Name

Bufo a. americanus
Hyla versicolor
Pseudacris c. crucifer
Plethodon c. cinereus
Rana clamitans melanota
Rana pipiens
Rana palustris
Rana sylvatica
Notophthalmus
viridescens

Haliaeetus leucocephalus
Buteo platypterus
Circus cyaneus
Pandion haliaetus
Buteo jamaicensis
Buteo lagopus
Accipiter striatus
Ceryle alcyon
Anas rubripes
Anas discors
Bucephala albeola
Branta canadensis
Aythya marila
Anas crecca
Anas platyrhynchos
Mergus serrator
Chaetura pelagica
Botaurus lentiginosus

Guild

I
I
I
I
I
I
I
I

I

P
C
C
P

c
c
c
p
0
0
0
H
0
H
G
P
I
C

Forage Method

Ground Ambusher
Bark Ambusher
Riparian Ambusher
Ground Gleaner
Riparian Ambusher
Riparian Ambusher
Riparian Ambusher
Ground Ambusher

Water/Ground Gleaner

Water-Foot Plunger
Ground Pouncer
Ground Pouncer
Water-Foot Plunger
Ground Pouncer
Ground Pouncer
Air Hawker
Water Plunger
Water Forager
Water Forager
Bottom Forager
Ground Grazer
Bottom Forager
Water Grazer
Water Forager
Ocean Diver
Air Screener
Water Ambusher

Breeding Substrate

Water
Water
Water
Terrestrial Subsurface
Water
Water
Water
Water

Water

Tree Branch
Tree-Branch
Riparian Ground
Tree Branch
Tree-Branch
Not Applicable
Tree-Branch
Riparian Subsurface
Riparian Ground
Riparian Ground
Not Applicable
Riparian Ground
Not Applicable
Riparian Ground
Riparian Ground
Not Applicable
Buildings
Riparian Ground

Habitat
1

X

X

X

2

X

X

X

X

X

3

X

X

X

X

4

X
X

X

X

X

5

X

X
X

X
X

X

X

6

X

X
X

X
X

X
X
X

X
X

7

X

X

X

X

X
X
X

X
X

8

X

X

X
X

X

X

X

X
X

X

X
X

X



Table 2.3-1: Potential Ecological Receptors

Family

Bombycillidae
Caprimulgidae

Certhiidae
Charadriidae
Columbidae
Corvidae

Falconidae
Fringillidae

Common Name

Black-crowned Night
Heron
* Great Blue Heron
Least Bittern
*Cedar Waxwing
Common Nighthawk
Whip-poor-will
Brown Creeper
Killdeer
*Mourning Dove
* American Crow
*Blue Jay
* Common Raven
American Kestrel
* American Goldfinch
American Tree Sparrow
Chipping Sparrow
Common Redpoll
Dark-eyed Junco

Evening Grosbeak

Field Sparrow
Indigo Bunting
Lincoln's Sparrow
Pine Grosbeak
Pine Siskin
Purple Finch
Red Crossbill
Rose-breasted Grosbeak

Savannah Sparrow

Sharp-tailed Sparrow

Scientific Name

Nycticorax nycticorax

Ardea herodias
Ixobrychus exilis
Bombycilla cedrorum
Chordeiles minor
Caprimulgus vociferus
Certhia americana
Charadrius vociferus
Zenaida macroura
Corvus brachyrhynchos
Cyanocitta cristata
Corvus corax
Falco sparverius
Carduelis tristis
Spizella arborea
Spizella passerina
Carduelis flammea
Junco hyemalis
Coccothraustes
vespertinus
Spizella pusilla
Passerina cyanea
Melospiza lincolnii
Pinicola enucleator
Carduelis pinus
Carpodacus purpureus
Loxia curvirostra
Pheucticus ludovicianus
Passerculus
sandwichensis
Ammodramus

Guild

C

C

c
F
I
I
I
I
G
0
0
C
C
0
0
0
G
G

G

0
I
0
G
0
G
G
0

0

0

Forage Method

Water Ambusher

Water Ambusher
Water Ambusher
Upper Canopy Gleaner
Air Screener
Air Screener
Bark Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Scavenger
Ground Pouncer
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner

Ground Gleaner

Ground Gleaner
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Upper Canopy Gleaner
Lower Canopy Gleaner

Ground Gleaner

Ground Gleaner

Breeding Substrate

Riparian Twig-Branch

Riparian Twig-Branch
Riparian Herb-Shrub
Tree-Twig
Buildings
Ground-Herb
Tree Cavity-Crevice
Ground-Herb
Tree-Branch
Tree-Branch
Tree-Branch
Cliff
Tree Cavity-Crevice
Shrub
Not Applicable
Shrub
Not Applicable
Ground-Herb

Tree-Twig

Ground-Herb
Ground-Herb
Ground-Herb
Not Applicable
Tree-Branch
Tree-Branch
Tree-Twig
Tree-Twig

Ground-Herb

Ground-Herb

Habitat
1

X

X
X
X

X
X

X
X

X

X

X

2

X

X
X
X

X
X
X
X
X
X

X
X

X

X

3

X
X
X

X
X
X

X
X

X

X

X
X
X

X

4

X

X

X

X

X

X

X

5

X

X

X
X

X

X

X

X

X
X
X
X

6

X

X

7

X

X

X

X

X

8

X
X

X
X
X

X



Table 2.3-1: Potential Ecological Receptors

Family

Gaviidae
Hirundinidae

Icteridae

Laniidae
Laridae

Mimidae

Paridae

Parulidae

Common Name

Snow Bunting
Song Sparrow
Swamp Sparrow
White-throated Sparrow
White-winged Crossbill
Common Loon
Bank Swallow
Barn Swallow
Cliff Swallow
Tree Swallow
Baltimore Oriole
Common Grackle
Red-winged Blackbird
Northern Shrike
*Arctic Tern
Common Tern
Great Black-backed Gull
Herring Gull
*Ring-billed Gull
Brown Thrasher
Gray Catbird
*Northern Mockingbird
*Black-capped
Chickadee
American Redstart
Bay-breasted Warbler
Black-and-White
Warbler
Blackburnian Warbler
Blackpoll Warbler
Black-throated Green

Scientific Name

caudacutus
Plectrophenax nivalis
Melospiza melodia
Melospiza georgiana
Zonotrichia albicollis
Loxia leucoptera
Gavia immer
Riparia riparia
Hirundo rustica
Hirundo pyrrhonota
Tachycineata bicolor
Icterus galbula
Quiscalus quiscula
Agelaius phoeniceus
Lanius excubitor
Sterna paradisaea
Sterna hirundo
Larus marinus
Larus argentatus
Larus delawarensis
Toxostoma rufum
Dumetella carolinensis
Mimus polyglottos

Parus atricapillus

Setophaga ruticilla
Dendroica castanea

Mniotilta varia

Dendroica fusca
Dendroica striata
Dendroica virens

Guild

G
0
I
0
G
P
I
I
I
I
0
0
O
C
P
P
C
C
0
0
0
0

I

I
I

I

I
I
I

Forage Method

Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Upper Canopy Gleaner
Ocean Diver
Air Screener
Air Screener
Air Screener
Air Screener
Upper Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Pouncer
Water Plunger
Water Plunger
Coastal Scavenger
Coastal Scavenger
Coastal Scavenger
Ground Gleaner
Ground Gleaner
Ground Gleaner

Lower Canopy Gleaner

Lower Canopy Gleaner
Lower Canopy Gleaner

Bark Gleaner

Upper Canopy Gleaner
Lower Canopy Gleaner
Upper Canopy Gleaner

Breeding Substrate

Not Applicable
Ground-Herb
Riparian Ground
Ground-Herb
Tree-Branch
Not Applicable
Terrestrial Subsurface
Buildings
Buildings
Tree Cavity-Crevice
Tree-Twig
Tree-Branch
Shrub
Not Applicable
Beach-Rock-Dune
Beach-Rock-Dune
Beach-Rock-Dune
Beach-Rock-Dune
Beach-Rock-Dune
Shrub
Shrub
Shrub

Tree Cavity-Crevice

Tree-Twig
Tree-Branch

Ground-Herb

Tree-Branch
Tree-Branch
Tree-Branch

Habitat
1

X

X

X

2

X
X

X
X
X
X

X
X
X

X

3

X

X

X
X
X
X

X

X
X
X

X

X

4

X

X

X

X

X

X

X

X

5

X
X

X

X

X
X

X

X
X
X

6

X
X
X

X
X
X
X
X

7

X
X

X

X

X
X
X

8

X

X

X
X
X
X

X
X
X



Table 2.3-1: Potential Ecological Receptors

Family

Phalacrocoraci
dae
Picidae

Ploceidae
Podicipedidae
Rallidae

Scolopacidae

Sittidae

Strigidae

Sturnidae

Common Name

Warbler
Black-throated Blue
Warbler
Canada Warbler
Cape May Warbler
Chestnut-sided Warbler
Common Yellowthroat
Magnolia Warbler
Nashville Warbler
Northern Parula
Ovenbird
Tennessee Warbler
Yellow Warbler
Yellow-rumped Warbler
*Double-crested
Cormorant
Downy Woodpecker
*Northern Flicker
Yellow-bellied
Sapsucker
House Sparrow
Horned Grebe
Sora
Virginia Rail
American Woodcock
Common Snipe
Spotted Sandpiper
*Red-breasted Nuthatch
White-breasted Nuthatch
Barred Owl
Great Horned Owl
European Starling

Scientific Name

Dendroica caerulescens

Wilsonia canadensis
Dendroica tigrina
Dendroica pensylvanica
Geothlypis trichas
Dendroica magnolia
Vermivora ruficapilla
Parula americana
Seiurus aurocapillus
Vermivora peregrina
Dendroica petechia
Dendroica coronata

Phalacrocorax auritus

Picoides pubescens
Colaptes auratus

Sphyrapicus varius

Passer domesticus
Podiceps auritus
Porzana Carolina
Rallus limicola
Scolopax minor
Gallinago gallinago
Actitis macularia
Sitta canadensis
Sitta carolinensis
Strix varia
Bubo virginianus
Sturnus vulgaris

Guild

I

I
I
I
I
I
I
I
I
I
I
I

P

I
I

0

G
0
0
0
I
I
0
I
I
C
C
0

Forage Method

Lower Canopy Gleaner

Lower Canopy Gleaner
Upper Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner
Upper Canopy Gleaner
Ground Gleaner
Upper Canopy Gleaner
Lower Canopy Gleaner
Lower Canopy Gleaner

Ocean Diver

Bark Gleaner
Ground Gleaner

Bark Excavator

Ground Gleaner
Bottom Forager
Riparian Gleaner
Riparian Gleaner
Ground Prober
Water Gleaner
Riparian Gleaner
Bark Gleaner
Bark Gleaner
Ground Pouncer
Ground Pouncer
Ground Gleaner

Breeding Substrate

Shrub

Riparian Ground
Tree-Twig
Shrub
Ground-Herb
Tree-Branch
Ground-Herb
Tree-Branch
Ground-Herb
Ground-Herb
Shrub
Tree-Branch

Riparian Ground

Tree Cavity-Crevice
Tree Cavity-Crevice

Tree Cavity-Crevice

Buildings
Not Applicable
Riparian Ground
Riparian Ground
Ground-Herb
Riparian Ground
Ground-Herb
Tree Cavity-Crevice
Tree Cavity-Crevice
Tree Cavity-Branch
Tree-Branch
Buildings

Habitat
1

X

X

2

X

X

X

X
X

3

X
X

X

X
X
X

X

X

X

X
X

4

X

X

X

X

X

X

X

X

X

X

5

X

X
X

X
X
X
X
X

X

X

X

X

X
X

6

X

X

7

X

X
X

X

X

8

X

X
X

X



Table 2.3-1: Potential Ecological Receptors

Family

Sylviidae

Tetraonidae

Thraupidae

Trochilidae

Troglodytidae

Turdidae

Tyrannidae

Vireonidae

Mammals
Canidae

Cervidae
Cricetidae

Erethizontidae

Common Name

Golden-crowned Kinglet
Ruby-crowned Kinglet
Ruffed Grouse
Spruce Grouse
Scarlet Tanager
Ruby-throated
Hummingbird
House Wren
Winter Wren
American Robin
Hermit Thrush
Swainson's Thrush
Veery
Wood Thrush
Eastern Kingbird
Eastern Phoebe
Least Flycatcher
Olive-sided Flycatcher
Yellow-bellied
Flycatcher
Red-eyed Vireo
Solitary Vireo

Coyote
Red Fox
* White-tailed Deer
Deer Mouse
Meadow Vole
Muskrat
S. Red-backed Vole
Southern Bog Lemming
Porcupine

Scientific Name

Regulus satrapa
Regulus calendula
Bonasa umbellus
Dendragapus canadensis
Piranga olivacea

Archilochus colubris

Troglodytes aedon
Troglodytes troglodytes
Turdus migratorius
Catharus guttatus
Catharus ustulatus
Catharus fuscescens
Hylocichla mustelina
Tyrannus tyrannus
Sayornis phoebe
Empidonax minimus
Contopus borealis

Empidonax flaviventris

Vireo olivaceus
Vireo solitarius

Canis latrans
Vulpes vulpes
Odocoileus virginianus
Peromyscus maniculatus
Microtus pennsylvanicus
Ondatra zibethicus
Clethrionomys gapperi
Synaptomys cooperi
Erethizon dorsatum

Guild

I
I
0
0
I

0

I
I
0
I
I
0
0
I
I
I
I

I

1—
1

I

0
0
H
0
H
H
H
H
H

Forage Method

Lower Canopy Gleaner
Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Upper Canopy Gleaner

Floral Hover-Gleaner

Lower Canopy Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Air Sallier
Air Sallier
Air Sallier
Air Sallier

Air Sallier

Upper Canopy Gleaner
Upper Canopy Gleaner

Ground Forager
Ground Forager
Ground Grazer
Ground Forager
Ground Grazer
Water Grazer
Ground Grazer
Ground Grazer
Upper Canopy Browser

Breeding Substrate

Tree-Twig
Tree-Twig
Ground-Herb
Ground-Herb
Tree-Twig

Tree-Branch

Tree Cavity-Crevice
Tree Cavity-Crevice
Tree-Branch
Ground-Herb
Tree-Twig
Ground-Herb
Tree-Branch
Tree-Twig
Buildings
Tree-Branch
Tree Branch

Ground-Herb

Tree-Twig
Tree-Twig

Terrestrial Subsurface
Terrestrial Subsurface
Ground-Herb
Terrestrial Subsurface
Terrestrial Subsurface
Riparian Subsurface
Terrestrial Subsurface
Ground-Herb
Terrestrial Subsurface

Habitat
1

X

X
X

2

X

X

X
X
X

X

3

X

X

X

X
X

X

X
X

X
X
X
X
X

X

4

X

X

X

X

X
X
X
X
X

X

X

X
X
X
X

X

5
X
X
X
X

X

X
X
X
X
X
X

X
X

X

X
X

X
X
X
X

X

X

6

X

7

X

X
X

X
X

8

X
X
X

X
X

X



Table 2.3-1: Potential Ecological Receptors

Family

Felidae
Leporidae
Mustelidae

Procyonidae
Sciuridae

Soricidae

Talpidae

Vespertilionid
ae

Zapodidae

Reptiles
Colubridae

Common Name

Bobcat
Snowshoe Hare
Ermine
Fisher
Long-tailed Weasel
Mink
River Otter
Striped Skunk
Raccoon
Eastern Chipmunk
*Red Squirrel
Woodchuck
Masked Shrew
N. Short-tailed Shrew
Pygmy Shrew
Smoky Shrew
Water Shrew
Hairy-tailed Mole
Star-nosed Mole

Big Brown Bat

Little Brown Bat
Red Bat
Small-footed Myotis
Meadow Jumping
Mouse
Woodland Jumping
Mouse

E. Smooth Green Snake
Eastern Garter Snake
Eastern Milk Snake

Scientific Name

Felis rufus
Lepus americanus
Mustela erminea
Martes pennanti
Mustela frenata
Mustela visoh
Lutra canadensis
Mephitis mephitis
Procyon lotor
Tamias striatus
Tamiasciunis hudsonicus
Marmota monax
Sorex cinereus
Blarina brevicauda
Sorex hoyi
Sorex fumeus
Sorex palustris
Parascalops breweri
Condylura cristata

Eptesicus fuscus

Myotis lucifugus
Lasiurus borealis
Myotis leibii

Zapus hudsonius

Napaeozapus insignis

Opheodrys v. vernalis
Thamnophia s. sirtalis
Lampropeltis t.

Guild

C
H
C
C
C
P
P
O
O
G
G
H
I
I
I
I
I
I
I

I

I
I
I

O

O

I
C
C

Forage Method

Ground Stalker
Ground Grazer
Ground Pursuer
Upper Canopy Pursuer
Ground Pursuer
Water Diver
Water Diver
Ground Forager
Ground Forager
Ground Forager
Upper Canopy Forager
Ground Grazer
Ground Gleaner
Ground Gleaner
Ground Gleaner
Ground Gleaner
Water Gleaner
Ground Gleaner
Water Gleaner

Air Hawker

Air Hawker
Air Hawker
Air Hawker

Ground Forager

Ground Forager

Ground Ambusher
Ground Ambusher
Ground Ambusher

Breeding Substrate

Cave-Crevice
Ground-Herb
Ground-Herb
Tree Cavity-Crevice
Terrestrial Subsurface
Riparian Subsurface
Riparian Subsurface
Terrestrial Subsurface
Tree Cavity-Crevice
Terrestrial Subsurface
Tree Cavity-Crevice
Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface
Riparian Subsurface
Terrestrial Subsurface
Riparian Subsurface
Terrestrial Subsurface
Riparian Subsurface

Buildings

Buildings
Tree-Twig
Buildings

Ground-Herb

Ground-Herb

Terrestrial Subsurface
Terrestrial Subsurface
Terrestrial Subsurface

Habitat
1

X

X

X
X

X

X
X
X

2

X

X

X
X

X

X

X

X
X
X

X

X

3
X
X
X -
X
X

X
X
X

X
X
X

X

X

X
X
X

X

X

X
X

4
X
X
X
X
X

X
X

X

X
X
X

X

X

X

X

X
X
X

5
X
X
X
X

X
X
X
X
X
X

X
X
X
X

X

X

X

X

6

X
X
X
X

7

X
X
X .
X
X

X
X

X

X

X
X
X

X

8

X
X
X
X
X

X
X

X

X

X

X
X
X

X

X
X



Table 2.3-1; Potential Ecological Receptors

Family Common Name

Northern Redbelly
Snake
Northern Ringneck
Snake

Scientific Name

triangulum
Storeria o.
occipitomaculata
Diadophis punctatus
edwardsi

Guild

I

C

Forage Method

Ground Ambusher

Ground Ambusher

Breeding Substrate

Terrestrial Subsurface

Terrestrial Subsurface

Habitat
1 2 3 4

X

X

5

X

6 7 8

NOTES:

Habitats: 1: Unvegetated Areas

2: Grass

3: Shrub-Old Field

4: Aspen - Birch
Woodland

5: Spruce - Birch
Woodland
6: Open Water (Goose
Pond)
7: Salt Marsh (Estuarine
Emergent)
8: Shalow Marsh (Palustrine
Emergent)

Guilds: C: Carnivore

F: Frugivore

G: Granivore

H: Herbivore

I: Insectivore

0: Omnivore

P: Piscivore

* Species observed on the site during site reconnaissance.



Table 2.5-1: Surface Soil Samples

Location Name

SS-401
SS-401 (duplicate)
SS-402
SS-403
SS-404
SS-405
SS-406
SS-407
SS-408
SS-409
SS-410
SS-411
SS-412
SS-413
SS-414
SS-415
SS-416
SS-417
SS-418
SS-419
SS-420
SS-421
SS-422
SS-423
SS-424
SS-425
SS-426
SS-427
SS-427 (duplicate)
SS-428
SS-429
SS-430

Sample Event
Date

2004/12/02
2004/12/02
2004/12/02
2004/11/30
2004/12/02
2004/12/02
2004/11/30
2004/12/02
2004/11/30
2004/11/30
2004/12/02
2004/12/02
2004/12/02
2004/12/02
2004/11/30
2004/11/30
2004/12/02
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30
2004/11/30

Metals

D05709
D05739
D05710
D05711
D05712
D05713
D05714
D05715
D05716
D05717
D05718
D05719
D05720
D05721
D05722
D05723
D05724
D05725
D05726
D05727
D05728
D05729
D05730
D05731
D05732
D05733
D05734
D05735
D05740
D05736
D05737
D05738

svoc
A18S7
A18D9
A18S8

A18S9
A18T0

A18T1

A19C8
A19C9
A19D0
A19D1

A19D2

voc
A18S7
A18D9
A18S8

A18S9
A18T0

A18T1

A19C8
A19C9
A19D0
A19D1

A19D2



Table 2.6-1: Sediment Samples

Location Name

SD-401
SD-402
SD-403
SD-404
SD-405
SD-406
SD-407
SD-408
SD-409
SD-410
SD-411
SD-412
SD-413
SD-415
SD-416
SD-417
SD-420
SD-420 (duplicate)
SD-421
SD-422
SD-422 (duplicate)
SD-423
SD-424
SD-425
SD-426

Date

2004/11/17
2004/11/17
2004/11/12
2004/11/12
2004/11/17
2004/11/17
2004/11/11
2004/11/11
2004/11/18
2004/11/11
2004/12/03
2004/11/12
2004/11/11
2004/11/11
2004/11/11
2004/11/11
2004/12/03
2004/12/03
2004/12/03
2004/11/12
2004/11/12
2004/11/11
2004/11/18
2004/12/03
2004/12/03

TOC/TCO

D05638
D05639
D05640
D05641
D05642
D05643
D05644
D05645
D05646
D05647
D05648
D05649
D05650
D05651
D05652
D05653
D05654
D05659
D05655
D05656
D05660
D05657
D05658
D05706
D05707

Metals

D05638
D05639
D05640
D05641
D05642
D05643
D05644
D05645
D05646
D05647
D05648
D05649
D05650
D05651
D05652
D05653
D05654
D05659
D05655
D05656
D05660
D05657
D05658
D05706
D05707



Table 2.7-1: Surface Water Samples

Location Name
SW-403
SW-403 (duplicate)
SW-403 (filtered, duplicate)
SW-403 (filtered)
SW-405
SW-405 (filtered)
SW-406
SW-406 (filtered)
SW-407
SW-407 (filtered)
SW-410
SW-410 (filtered)
SW-411
SW-411 (duplicate)
SW-411 (duplicate)
SW-411 (filtered)
SW-414
SW-414 (filtered)
SW-415
SW-415 (filtered)
SW-419
SW-419 (filtered)
SW-422
SW-422 (filtered)
SW-423
SW-423 (filtered)
SW-424
SW-424 (filtered)

Date
2004/11/16
2004/11/16
2004/11/16
2004/11/16
2004/11/17
•2004/11/17
2004/11/17
2004/11/17
2004/11/16
2004/11/16
2004/11/16
2004/11/16
2004/12/03
2004/12/03
2004/12/03
2004/12/03
2004/11/16
2004/11/16
2004/11/16
2004/11/16
2004/12/02
2004/12/02
2004/11/17
2004/11/17
2004/11/16
2004/11/16
2004/11/18
2004/11/18

Sulfate
D05667
D05691

D05669

D05671

D05673

D05675

D05677
D05704

D05679

D05681

D05683

D05685

D05687

D05689

Metals
D05667
D05691
D05692
D05668
D05669
D05670
D05671
D05672
D05673
D05674
D05675
D05676
D05677
D05704
D05705
D05678
D05679
D05680
D05681
D05682
D05683
D05684
D05685
D05686
D05687
D05688
D05689
D05690



Table 2.8-1: Residential Well Samples

Location
Name

DWCA-10

DWCA-11

DWCA-12

DWCA-15

DWCA-16

DWCA-16
(duplicate)

DWCA-17

DWCA-18

Address

46 Goose
Falls Road

19 Goose
Falls Road

9 Goose
Falls Road

13
Harborside
Road
(serves
multiple
homes)

1027 Cape
Rosier
Road
1027 Cape
Rosier
Road
1043 Cape
Rosier
Road
1071 Cape
Rosier
Road

Sample
Location

Tap at
spring
Upstream
of pressure
tank
Upstream
of pressure
tank

Upstream
of pressure
tank

Upstream
of pressure
tank
Upstream
of pressure
tank

Kitchen tap

Upstream
of pressure
tank

Sample
Event
Date

2005/01/12

2005/01/12

2005/01/12

2005/01/11

2005/01/11

2005/01/11

2005/01/11

2005/01/12

Sulfate

D05764

D05760

D05759

D05766

D05755

D05756

D05757

D05758

Metals

MA1GP3

MA1GP2

MA1GP1

MA1GP4

MA1GN7

MA1GN8

MA1GN9

MA1GP0

VOCs

A1GA1

A1G97

A1G96

A1GN3

A1G92

A1G93

A1G94

A1G95



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Degth__
CONSTITUENT
Volatile Organic Compounds
1,2-Dichlorobenzene
1,3-Dichlorobenzene
Acetone

UNITS

(ug/kg)
(ug/kg)
(ug/kg)

Methylene chloride (ug/kg)
3,4-Dithrohexane
DiethyJ benzene (mixed isomers)

jug/kg)
(ug/kg)

Semivoiatile Organic Compounds
Acetophenone
bis(2-Ethylhexyl) phthaiate
Butyl benzyl phthafate
Chrysene
Di-n-butyl phthaiate
Dimethyl phthaiate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(ug/kg)
(ug/kg)_
jug/kg)
lyg/kgL
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
jmg/kgj
(mg/kg)
jmg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

(mg/kg)
img'kgj
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Maine RAGs
Residential

2700000

480000
13000

1200000

10
10000

4
27

650

375

60
3800

950
950

1500

WRP-1 WRP-1
9S-WRP-21 99-WRP-22

99E-DIN-10875 99E-DIN-11382
Region IX PRG 10/4/1999 10/4/1999
for Residential 0-0.5 0-0.5

Soil Primary Primary

110000
53000

1400000
9100

35000
1200000
62000

610000
61000000

230000
230000

7600
3.1
0.39
540
15

3.7 •EJfi^^^HHTEnM
210
900
310

2300
40

[1600]J [2100JJ

[780] [3000J

180 |
2.3 U 0.5J
160

39 7
39 4.1 2.3

0.52 |
7.8

2300 ^ •EZnEM ^BrT^IiT^B

WRP-1
SS-407
SS-407

12/2/2004
0-0.5

Primary

[56000!
0.11J
[22]J
16EB
0.24J
0.55J
420J
13J

0.77J
[2400]J
[47000]
[140]J

110000J
[1400]J

0.41
5.3JEB
4100J
5.1J
1.2J

[1.3]J
[17]J
330J

WRP-1
SS-408
SS-408

11/30/2004
0-0.5

Primary

[45000]
2.6J
[51 ]J

9.5EB
0.14J
0.37J
91J

4.1JEB
0.31J

[5200JJ
[74000]
[820]J

94000J
[970]J
0.35J
1.7JEB
4000
15J
5.2J
120J
[2]J

[14]J
250J

WRP-1
SS-409
SS-409

11/30/2004
0-0.5

Primary

[60000]
0.31J
[34SJ

5.4EB
0.35J
0.81J
280J

3.1JEB

[8200]J
[55000]
[380]J

120000J
[1300]J
0.23J

0.62JEB
1900
16J
3.3J

[0.86]J
[14]J
290J

WRP-2
SS-417
SS-417

11/30/2004
0-0.5

Primary

[13000]
0.84J
[23]J

9.4EB
0.31J
[16]J
5900J
12JEB
4.8J

[1600]J
[17000]
(520]J
18000J
|480]J
0.41 J
12JEB
1000J
1.9J
2J

0.46J
[11]J

[5700JJ

WRP-2
SS-418
SS-418

11/30/2004
0-0.5

Primary

[46000]
0.35J
[57]J
16EB
0.27J
0.45J
210J

11JEB
1.9J

[2000]J
[57000]
[260]J

82000J
[1100]J
0.14J

7.3JEB
2100J
7.6J
1.6J
100J
[1.2]J
[19]J
260J

WRP-2
99-SS-05

99E-DIN-11361
10/6/1999

0-0,5
Primary

[27]

[1800]J

[640]

0.7J

3.1

[8400]

WRP-2
99-SS-44

99E-DIN-11378
10/6/1999

0-0.5
Primary

[17] j

[480]J
!

[210] ;

0.2J

0.9

[4200]



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Depth
CONSTITUENT
Volatile Orqanic Compounds
1,2-Dichlorobenzene
1,3-Dichlorobenzene
Acetone
Methylene chloride
3,4-Dithiohexane
Diethyl benzene (mixed isomers)

UNITS

(ug/kg)
(ug/kg)
lyg/kg)

Ma)
(ug/kg)

Semivolatile Orqanic Compounds
Acetophenone
bis(2-E(hylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dimethyl phthalate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iran
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(ug/kg)
jug/kg)
fug/kg)
(ug/kg)
(ug/kg)
ug/kg)

(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
jmg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Maine RAGs
Residential

Region IX PRG
for Residential

Soil

2700000 110000
53000

480000
13000

1200000

10
10000

4
27

(mg/kg)
(mg/kg)
(mg/kgX
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg_)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

650

375

60
3800

950
950

1500

1400000
9100

35000
1200000
62000

610000
61000000

230000
230000

7600
3.1
0.39
540
15
3.7

210
900
310

2300
40

180
2.3
160

39
39

0.52
7.8

2300

WRP-2 WRP-2
99-SS-45 99-WRP2-10

99E-DIN-11390 99E-DIN-1D881
10/6/1999 10/4/1999

0-0.5 0-0.5
Primary Primary

[1100]J

[120) [790]

0.1J 0.9J

2.7

130 •H»777i^H

WRP-2
99-WRP2-48

99E-DIN-11844
10/4/1999

0-0.5
Primary

[540]J

[220]

9.5
1.9

150

WRP-3
99-TPL-16

99E-DIN-11384
10/4/1999

0-0.5
Primary

[670]J

[230]

0.7J

20
3

90

WRP-3
99-TPL-17

99E-DIN-11367
10/4/1999

0-0.5
Primary

(520]J

[410]

U

4.9
4

390

WRP-3
99-TPL-18

99E-DIN-11364
10/4/1999

0-0.5
Primary

[630]J

[150]

0.3J

6.6

220

WRP-3
SS-*05
SS-405

12/2/2004
0-0.5

Primary

[41000]
1.7J

[130]J
8.8EB
0.18J
0.79J
280J
6.2J

0.27J
[3600]J
[41000]
[700]J

78000J
[1100]J

1.5
1.8JEB
2800
5.9J
2.9J

[4.4]J
[10SJ
420J

WRP-3
SS-406
SS-406

11/30/2004
0-0.5

Primary

[57000]
0.3J
[23]J

9.6EB
0.17J
0.78J
120J

4.6JEB
0.049J
[340]J

[40000]
[240]J

120000J |
[1300]J
0.36J

1.3JEB
4200
6.3J
1.6J

[1.3]J
[16]J
400J |



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Depth
CONSTITUENT
Volatile Organic Compounds
1,2-Dichlorobenzene
1,3-Dichiorobenzene
Acetone
Methylene chloride

UNITS

(ug/kg)
(ug/kgj
(ug/kg)
(ug/kg)

3,4-Dithiohexane (ug/kg)
Diethyl benzene (mixed isomers) (ug/kg)
Semivolatile Oraanic Compounds
Acetophenone
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dimethyl phthalate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
BeryJ[ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(ug/kg)
lyg/kgL
jug/kg)
(ug/kg)
(ug/kg)
jug/kg)
(ug/kg)

Maine RAGs
Residential

2700000

480000
13000

1200000

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/k9±
(mg/kg)
(mg/kg)^
(mg/kg)
(mg/kgj

(mg/kg)
(mg/kg)
(mg/kg)

10
10000

4
27

650

375

60
3800

950
950

(mg/kg)
(mg/kg)
(mg/kg)
[mg/kg) 1500

Region IX PRG
for Residential

Soil

110000
53000

1400000
9100

35000
1200000
62000
610000

61000000
230000
230000

7600
3.1
0.39
540
15
3.7

210
900
310
2300
40

180
2.3
160

39
39

0.52
7.8

2300

Tailings
SS-401
SS-401

12/2/2004
0-0.5

Primary

[38000]
0.44J
[120]J
4.2EB
0.17J
0.3J
330J
5.4J
0.31J
[510]J
[51000]
[480]J
76000
[1100]J

0.5
2JEB
1800
12J
3.3J

18JEB
[28)4
[13]J
150J

Tailings
SS-401

SSE-401
12/2/2004

0-0.5
Duplicate 1

2J
2J

[46000]
0.5J

[120)4
4.7EB
0.19J
0.27J
550J
7.7J
0.35J
[510]J
[52000]
[470]J
92000
[1200]J

0.46
2.4JEB
2000
13J
2.9J

[2.8]J
[15]J
160J

Tailings
SS-402
SS-402

12/2/2004
0-0.5

Primary

[25000]
0.45J
[65]J
3.6EB
0.35J
[25]J

62000J
20J
4.7J

[12O0]J
[34000]
[620]J
50000
[16001J

0.42
17JEB
1500
5.5J
2.4J

[1.5]J
[16]J

[5900JJ

Tailings
SS-403
SS-403

11/30/2004
0-0.5

Primary

[19000]
0.44J
[65JJ
12EB
0.28J
[22]J

88000J
18JEB
4.3J

[2500JJ
[30000]
[990]J

39000J
[1800]J
0.58J
15JEB
1800
5.8J
3.8J
18J

[1.4]J
[13]J

[6600)4

Tailings
SS-404
SS-404

12/2/2004
0-0.5

Primary

48J

[37000]
0.47J
[87]J

4.2EB
0.19J
0.154
330J
13J

0.51J
(410]J
[54000]
[350]4
740004
[1000]4

0.38
3.74EB
2200
9.1J
2.44

[2]4
[17]4
1204

Tailings
TP SOIL1

94E-DIN-02236
9/8/1994

0-0.5
Primary

[54]
24

[20]

25

[670]

[560]

20

6
2.7

[15000]

Tailings
TP SOIL2

94E-DIN-02235
9/8/1994

0-0.5
Primary

33

1004
1,2704

110

[55]
36

[32]

16

[1900]

[510]

12

9
3.4

[17000]

Tailings
99-TPD-11

99E-DIN-10890
10/5/1999

0-0.5
Primary

[15]

[470]J

[780]

0.54

4.9
4

[4200]

Tailings
99-TPD-12

99E-DIN-10889
10/6/1999
0.25-0.5
Primary

[25]

[1400]4

I
[990]

0.54

9.9
4.4

[5800]



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Depth
CONSTITUENT
Volatile Oraanic Compounds
1,2-Dichlorobenzene
1,3-Dichlorobenzene
Acetone
Methylene chloride
3,4-Dithiohexane
Diethyl benzene (mixed isomers)

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kgj
{ug/kg)
iyg/kg)

Semivolatile Orqanic Compounds
Acetophenone
bis(2-Ethylhexyl) phShalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dimethyjphthalate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(y_g/kgj_
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kgj

(mg/kg)
(mg/kg)
(mg/kg)
(tng/kg)
(mg/kg)
(rng/kg)
<mg/kg)_
(mg/kgj_
{mg/kg)
(mg/kg)
(m_g/kgj_
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jmg/kg)_
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mq/kq)

Maine RAGslR- i i : l>: ,-;. .0
Residential

2700000

480000
13000

for Residential
Soil

110000
53000

1400000
9100

1200000

10
10000

4
27

650

375

60
3800

950
950

1500

35000
1200000
62000

610000
61000000
230000
230000

7600
3.1

0.39
540
15
3.7

210
900
310

2300
40

180
2.3
160

39
39

0.52
7.8

2300

Tailings
99-TPD-13

99E-DIN-10887
10/6/1999
0.25-0.5
Primary

[19]

[1800]J

[840]

0.5J

5.2
4.3

[4400]

Tailings
99-TPD-14

99E-DIN-10868
10/6/1999
0.25-0.5
Primary

[16]

[1400JJ

[700]

0.5J

4.9
3.7

[3800]

Tailings
99-TPD-15

99E-DIN-10869
10/6/1999
0.25-0.5
Primary

180J

(290]

0.4J

9.8
2

50

BKRD
SS-419
SS-419

11/30/2004
0-0.5

Primary

[19000]
0.19J
[10]J
37EB
0.37J
0.11J
450J

22JEB
5J

14J
[23000]

26J
2900J
[400]J
0.078J
18JEB
700J
1.1J

0.22J

0.12J
(30]J
76J

BKRD
SS-420
SS-420

11/30/2004
0-0.5

Primary

[20000]
0.18J
[13JJ
34E8
0.41J
0.12J
31OJ

19JEB
5.5J
10J

[28000]
22J

3000J
[4101J
0.084J
17JEB
51 OJ
0.86J
0.23J

0.11J
[28JJ
95J

BKRD
SS-421
SS-421

11/30/2004
0-0.5

Primary

[14000]
0.29J
[11]J

49JEB
0.3

0.18J
260J

20JEB
3.7J
15J

[19000]
29J

2200J
170

0.12J
16JEB
570J
0.97J
0.27J
62J

0.12J
[32]J
72J

BKRD
SS-422
SS-422

11/30/2004
0-0.5

Primary

[150001
0.21J
[11]J

26JEB
0.33
0.12J
230J

23JEB
3.9J
14J

[25000]
17J

2900J
[200]

0.052J
16JE6
620J
0.76J
0.32J
44J

0.1 U
[36]J
64J

BKRD
SS-423
SS-423

11/30/2004
0-0.5

Primary

800
0.073J
[0.49]J
13JEB
0.034
0.056J
210J

1.2JEB
0.1J

0.63J
800
4J
54J
16

0.02J
0.66JEB

120J

0.038J
22J

0.018J
3J

3.8J

BKRD
SS-424
SS-424

11/30/2004
0-0.5

Primary

720
0.045J
[0.59]J I
6.4JEB
0.022J
0.033J

97J
0.83JEB
0.074J

1.1J
800
6.2J
60J
6.6J

0.027J
0.47JEB

120J

0.11J
16J

0.02J
2.5J
3.6J



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Depth
CONSTITUENT
Volatile Organic Compounds
1,2-Dichlorobenzene
1,3-Dichlorobenzene
Acetone
Methylene chloride
3,4-Dithiohexane
DiethyJ benzene (mixed isomers)

UNITS

jug/kgL
(ug/kg)
(ug/kg)
(ug/kg)
lygM)
(ug/kg)

Semivolatile Organic Compounds
Acetophenone
bjsg^thylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dimethyl phthalate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Corjper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
Xugikg_L
Iug7kgj_
Jjjg/kgJ
(ug/kgj_
iyg/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kgi
Jmg/kg)
(mg/kg)

Maine RAGs
Residential

2700000

480000
13000

1200000

10
10000

4
27

(mg/kg)
(mg/kg)
jmg/kgX
jmg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jmg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kgj^
(mg/kg)
jmg/kgj_
(mg/kg)

650

Region IX PRG
for Residential

Soil

110000
53000

1400000
9100

35000
1200000
62000

610000
S1000000

230000
230000

7600
3.1
0.39
540
15
3.7

210
900
310

2300
375

60
3800

950
950

(mg/kg)
(mg/kg) 1500

40

180
2.3
160

39
39

0.52
7.8

2300

BKRD
SS-425
SS-425

11/30/2004
0-0.5

Primary

4500
0.12J
[3 6]J
13JEB
0.089

0.051J
140J

5.5JEB
0.76J
2.7J

[7900]
18J

58OJ
38

0.046J
2.8JEB

220J

0.16J
25J

0.059J
[15]J
17J

BKRD
SS-426
SS-426

11/30/2004
0-0.5

Primary

1900
0.052J
[1.3U

4.5JEB
0.041
0.025J
130J

1.6JEB
0.23J
1.2J

[2800]
9J

200J
14

0.021J
0.74 JEB

160J

0.072J
27J

0.035J
[8.3]J
5.4J

BKRD
SS-427
SS-427

11/30/2004
0-0.5

Primary

[26000]
0 089J
[7.9]J
22 JEB

0.4
0.097J
170J

23JEB
3.4J
6 3J

[27000]
10J

2800J
[200]

0.075J
19JEB
490J
0.93J
0.18J

0.075J
[32]J
18J

BKRD
SS-427

SSE-427
11/30/2004

0-0.5
Duplicate 1

[26000]
0 087J
[6.9|J

20JEB
0.36

0.093J
610J

23JEB
4.9J
6.7J

[30000]
12J

520OJ
[320]

0.078J
16 JEB
410J

0.13J

0.066J
[48]J
87J

BKRD
SS-42S
SS-42S

11/30/2004
0-0.5

Primary

[24000]
0 39J
[14]J

20JEB
0.4

0.087J
240J

21JEB
2.8J
8 8J

[34000]
14J

3200J
[250]
0.11J
10JEB
390J
0.83J
0.18J

0.086J
[32]J
74J

BKRD
SS-429
SS-429

11/30/2004
0-0.5

Primary

[24000]
0.13J
[11JJ

17JEB
0.3

0.082J
140J

22JEB
2.3J
5.7J

[28000]
13J

3100J
170

0.09J
8.9JEB

350J

0.17J

0.076J
[34]J
58J

BKRD BKRD BKRD
SS-430 99-BKSS-01 99-BKSS-02
SS-430 99E-DIN-11393 99E-DIN-11395

11/30/2004 10/6/1999 10/6/1999
0-0.5 0-0.5 0-0.5

Primary Primary Primary

[14000]
0.17J
[12]J

12JEB
0.16

0.063J
110J

16 JEB
1.8J
4.7J 56J 51J

[36000]

38J mom m w
1900J
120

0.067J 0.1J
9.7JEB
220J

4
0.13J 1.1 1.1
34J

0.061J
[461J
39J 290 270



Table 4.1-1
Surface Soil Analytical Results

(Detects Only)

Source Area
Location ID

Sample Date
Depth
CONSTITUENT
Volatile Organic Compounds
1,2-Dichloro benzene
1,3-Dichlorobenzene

UNITS

Maine RAGs
Residential

(ug/kg) 2700000
(ug/kg)

Acetone (ug/kg)
Methylene chloride
3,4-Dithiohexane

480000
(ug/kg) 13000
(ug/kg)

Diethyl benzene (mixed isomers) i (ug/kg)
Sgmivolatile Orqanic Compounds
Acetophenone
bis^Ethyihexyl) phthalate
Butyl benzyl phthalate
Chrysene
Di-n-butyl phthalate
Dimethyl phthalate
Fluoranthene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(ug/kg) 1200000
(uq/kg) :
(ug/kg)
(ug/kg)
(ug/kg) i
(uo/kg) |
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg) 10
(mg/kg) 10000
(mg/kg)
jmg/kgl
img/kg)
(mg/kq)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

4
27

650

375

60
3800

950
(mg/Kg) 950
(mg/kg)
(mg/kg)
(mg/kg)

BKRD BKRD
99-BKSS-03 99-SS-04

99E-DIN-11375 99E-DIN-11360
Region IX PRG 10/6/1999 10/6/1999
for Residential 0-0.5 0-0.5

Soil Primary Primary

110000
53000

1400000
9100

35000
1200000
62000
610000

61000000
230000
230000

7600
3.1
0.39
540
15
3.7

210
900
310 49J ^ • iEMl i l^H
2300

40 ^HRHilH^^^HHIii^^l
180
2.3 0.5J
160

39 4
39 2.9

0.52
7.8

(mg/kfl): 1500 2300 260 310



Table 4.1-2: Summary of Chemicals Detected
Operations Area

CONSTITUENT
VOCs
1,1,1-trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dichlorodifluoromethane
Ethylbenzene
Ethylenedibromide
Fluorotrichloromethane
Isopropylbenzene
Methyl acetate (acetic acid, methyl este
Methyl cyclohexane
Methyl tert-butyl ether
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes (total)

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 4.1-2: Summary of Chemicals Detected
Operations Area

CONSTITUENT
SVOCs
1,1'-Biphenyl
2,2'-Oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy) methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a.h) anthracene
Dibenzofuran
Diethyl phthalate

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

5
5
5
5
5
5
5
5
5 _j
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0 _ ,
0
0
0
0
0
0
0
0
0
5
2
0
0
2
4
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
78
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
480
240
ND
ND
58
110
ND
ND
ND
ND



Table 4.1-2: Summary of Chemicals Detected
Operations Area

CONSTITUENT
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
10
5
5
5
10
5
10
5
5
10
5
5
10
10
5
5
5
10

Times
Detected

2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

5
5
5
5
5
10
5
5
5

|_ 10
5
10
5
5
10
5
5
8
10
5
5
5
10

Maximum
Concentration

450
100
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
65

29000
0.96
220
30

0.53
170

11000
33
14

24000
84000
8500

49000
1800
7.2
30

2300
39
45
93
6.7
24

63000



Table 4.1-3: Summary of Chemicals Detected
Ore Pad

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

2
1
2
2
2
4
2
2
2
4
2
4
2
2
4
2
2
4
4
2
2
2
4

Times
Detected

2
1
2
2
2
3
2
2
1
4
2
4
2
2
4
2
2
4
4
2
2
2
4

Maximum
-Concentration

46000
4.1
50
8.2
0.3
24

1500
11
1.7

14000
83000
2100
97000

960
4.4
6.8

2700
46
19
62
1.3
16

8800



Table 4.1-4: Summary of Chemicals Detected
WRP-1 Soils

CONSTITUENT
VOCs
1,1,1-trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dichlorodifluoromethane
Ethylbenzene
Ethylenedibromide
Fluorotrichloromethane
Isopropylbenzene
Methyl acetate (acetic acid, methyl este
Methyl cyclohexane
Methyl tert-butyl ether
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes (total)

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
17
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
56
ND
ND
ND
ND
ND
ND
ND
ND



Table 4.1-4: Summary of Chemicals Detected
WRP-1 Soils

CONSTITUENT
SVOCs
1,1-Thibisethane
3,4-Dithiohexane
Diethyl benzene (mixed isomers)
Trimethyloxepane
1,1'-Biphenyl
2,2'-Oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy) methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Di-n-butyl phthalate

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
130
ND
ND
ND
ND



Table 4.1-4: Summary of Chemicals Detected
WRP-1 Soils

CONSTITUENT
Di-n-octyl phthalate
Dibenz(a.h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium •
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2

3
3
4
4
3
8
3
4
3
8
3
8
3
3
7
4
3
8
8
3
3
3
8

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3
3
4
4
3
8
3
4
2
8
3
8
3
3
7
4
3
6
7
1
3
3
8

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60000
2.6
100
16

0.35
150
420
26

0.77
110000
74000
9100

120000
1400

1
30

4100
77
70
120
2
17

18000



Table 4.1-5: Summary of Chemicals Detected
WRP-2

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

1
1
1
1
1
3
1
1
1
3
1
3
1
1
2
1
1
3
3
1
1
1
3

Times
Detected

1
1
1
1
1
2
1
1
1
3
1
3
1
1
2
1
1
2
3
1
1
1
3

Maximum
Concentration

46000
0.35
57
16

0.27
32

210
11
1.9

2000
57000

790
82000
1100
0.9
7.3

2100
9.5
2.7
100
1.2
19

7700



Table 4.1-6: Summary of Chemicals Detected
WRP-3

CONSTITUENT
VOCs
1,1,1-trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dichlorodifluoromethane
Ethylbenzene
Ethylenedibromide
Fluorotrichloromethane
Isopropylbenzene
Methyl acetate (acetic acid, methyl este
Methyl cyclohexane
Methyl tert-butyl ether
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene _,
Vinyl chloride
Xylenes (total)

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 4.1-6: Summary of Chemicals Detected
WRP-3

SVOCs
1,1'-Biphenyl
2,2'-Oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether.
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy) methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a.h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 4.1-6: Summary of Chemicals Detected
WRP-3

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
5
2
2
2
5
2
5
2
2
5
2
2
5
5
2
2
2
5

0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
2
2
2
2
2
2
2
2
5
2
5
2
2
5
2
2
5
4
0
2
2
5

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

57000
1.7
130
9.6
0.18
0.8
280
6.2
0.27
3600

41000
700

120000
1300
1.5
1.8

4200
20
4

ND
4.4
16

420



Table 4.1-7: Summary of Chemicals Detected
Tailing Pile

CONSTITUENT
VOCs
1,1,1-trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichlorpmethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dichlorodifluoromethane
Ethylbenzene
Ethylenedibromide
Fluorotrichloromethane
Isopropylbenzene
Methyl acetate (acetic acid, methyl este
Methyl cyclohexane
Methyl tert-butyl ether
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
Trans-1,3-Dichloropropene
Trichloroethene
Vinyl chloride

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
6
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
6
4
4
4
4
4
4
4

Times
Detected

0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
2

ND
ND
2

ND
ND
ND
ND
33
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 4.1-7: Summary of Chemicals Detected
Tailing Pile

CONSTITUENT
Xylenes (total)
SVOCs
1,1-Thibisethane
3,4-Dithiohexane
Diethyl benzene (mixed isomers)
Trimethyloxepane
1 ,'T-Biphenyl
2,2'-Oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinjtrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy) methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Caprolactam
Carbazole

UNITS
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

Times
Sought

4

2
2
2
2
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
6
6
4
4

Times
Detected

0

0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Q
0
0
1
1
0
0

Maximum
Concentration

ND

ND
100
1300
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
48
110
ND
ND



Table 4.1-7: Summary of Chemicals Detected
Tailing Pile

CONSTITUENT
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a.h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
6
4
6

5
5
7
7
5
12

7
5
12
5
12
5
5
10
7

I 5
12
12
5
5
5
12

Times
Detected

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

___5__i
5 '
7
7
5
11
5
7
5
12
5
12
5
5
10
7
5
12
12
2

L 5

5
12

Maximum
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

46000
0.5
120
36

0.35
32

88000
25
4.7

2500
54000

990
92000
1800
0.58
20

2200
13
4.4
18
2.8
17

17000



Table 4.1-8: Summary of Chemicals Detected
Background

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

13
13
13
13
13
16
13
13
13
16
13
16
13
13
14
13
13
16
16
13
13
13
16

Times
Detected

13
13
13
13
13
13
13
13
13
16
13
16
13
13
14
13
13
8
15
7
13
13
16

Maximum
Concentration

26000
0.39
14
49

0.41
0.8
610
23
5.5
56

36000
110

5200
410
0.12
19

700
4

1.1
62

0.12
48
290



Table 4.2-1
Sediment Analytical Results

(Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Organic Compounds
1,1-Thibisethane
Acetone
Methyiene chloride
Trimethyioxepane
Semivolatile Organic Compounds
Bis{2-ethy Ihexyl) phthalate
Butyl benzyl phthalate
Phenanthrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Stiver
Sodium
Thallium
Vanadium
Zinc
Total Combustible Orqanics (TCO)
TCO

NOAA SQRT
for Freshwater

UNITS

(ug/kg)

Sediment

(ug/kg.)
(ug/kg)
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

17

(mg/kg) i
(mg/kg)
(mg/kg)
(rnsftg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
_(mg/kg}_
(mg/kg)
(mg/kgj_

3.5

90

197

91.3

0.49
35,9

NOAA SQRT
for Marine
Sediment

41.6

4.2

160

108

112

0.7
42.8

1.8
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

(mg/kg)

315 271

G. Pond
Upstream

BK GP SED11
9/8/1994

0-0.5
Primary

8
69

0.8

34

28

36

26

110

G. Pond
Upstream
SD-401

11/17/2004
0-0.5

Primary

20000J
0.18J

7J
25J
0.7

[4.3]J
1800J
35J
8.7J

[120JJ
19000
69J

9300J
200J
0.15
30J

2500J

1.6J
0.45J
11000
0.34J
26J

[820]J

124279

Tailings
Wetland
SD-403

11/12/2004
0-0.5

Primary

24000
0.68J
[54]J
13J
0.34
[25]J

64000J
21J
3.3J

[2100]J
24000
[1000]J
49000
1600J
[0.7]J
14J

2400J

5J
[4.1]J
19J
1.4J
17J

[6800]J

55328

Tailings
Wetland
SD-412

11/12/2004
0-0.5

Primary

21000
1.3J
[85]J
5.9J
0.27
[16]J

70000J
17J
3.9J

[1100JJ
34000
[560]J
38000
1400J
[0.79]J

16J
1400J

6.4J
[3.2]J
21J
2.1J
12J

[3800]J

73482J

Tailings

SAMPLE 1
5/1/1986

0-0.5
Primary

[33]

[3760]

[740]

[8600]

Tailings

SAMPLE 2
5/1/1986

0-0.5
Primary

[19]

[1590]

[670]

[4800]

Tailings

SD-TP SPILL
1/1/1987

0-0.5
Primary

[10]

[730]

[370]

[2800]

Tailings

SD-SA1
1/1/1987

0-0.5
Primary

[110]

[370]

[510]

[23000]

Tailings

SD-SA2
1/1/1987

0-0.5
Primary

[21]

[2800]

[1100]

[7600]

I



Table 4.2-1
Sediment Analytical Results

(Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Organic Compounds
1,1-Thibisethane
Acetone
Methylene chloride
Trimethyloxepane
Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Phenanthrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Total Combustible Orqanics (TCO
TCO

UNITS

(ug/kg)
(ug/kg)

(ug/kg)

NOAA SQRT
for Freshwater

Sediment

(ysML
jug/kg)_
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg}_
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kgl
(mg/kg)
(mg/kg)
(nrj/kgj
(mg/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

(mg/kg)

17

3.5

90

197

91.3

0.49
35.9

315

NOAA SQRT
for Marine
Sediment

41.6

4.2

160

108

112

0.7
42.8

1.8

271

Tailings

TPS1 SED6
9/6/1994

0-0.5
Primary

2000J
33
75

35J

740

[36]
64

[33]

45

[970]

[550]

35

[2.9]

[16000]

Tailings

TPS1 SED6A
9/8/1994

0-0.5
Primary

[27]
50

[28]

38

[1500]

[550]

[39]

4
[12]

[15000]

G. Pond

TPS2 SED7
9/8/1994

0-0.5
Primary

15000
190

[56]
64

[43]

41

[1400]

[1500]

35

6
[5.8]

[22000]

G. Pond

TPS2 SED7A
9/8/1994

0-0.5
Primary

[270]
230

[170]

30

[1600]

[760]

[250]

7
1

[58000]

G. Pond

99-SD-29
10/5/1999

0-0.5
Primary

[33]

[18001J

[770]

[0.7JJ

6.9
[4.6]

[6900]

G. Pond

99-SD-31
10/5/1999

0-0.5
Primary

[27]

[12O01J

[590]

0.3J

5.7
[3.2]

[5400]

G. Pond

SD-402
11/17/2004

0-0.5
Primary

30000J
0.79J
[44]J
17J
0.47
[34]J

33000J
32J
5.1J

[2300]J
27000
[1200JJ
53000J
1200J
[0.67]
15J

3100J

6.1J
[5.4JJ
4100
1.5J
20J

[7600JJ

56233

G. Pond

99-SD-33
10/5/1999

0-0.5
Primary

[5.2]

[1900]J

(210)

0.2J

[3100]

G. Pond

99-SD-35
10/5/1999

0-0.5
Primary

[3.9]

[1701J

I 52

[840]

I



Table 4.2-1
Sediment Analytical Results

{Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Orqanic Compounds
1,1-Thibisethane
Acetone
Methylene chloride
Trimethyloxegane

UNITS

Iyg/kgi_
(ug/kgJL
(ug/kg)
(ug/kg)

Semivoiatile Orqanic Compounds
Bis(2-ethylhexyl)phthalate (ug/kg)
Butyl benzyl phthalate (ug/kg)
Phenanthrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Lead (fRg/kg)
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Silver
Sodium

(mg/kg)
(mg/kg)
(mg/kgl
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

NOAA SQRT
for Freshwater

Sediment

17

3.5

90

197

91.3

0.49
35.9

Thallium (mg/kg)
Vanadium
Zinc
Total Combustible OrganicsJTCO
TCO

(mg/kg)
(mg/kg)

(mg/kg)

315

NOAASQRT
for Marine
Sediment

41,6 |

4.2 |

160

108 |

112 |

0.7
42.8 |

1.8 |

271 |

G. Pond G. Pond

SCM04 SD-405
11/12/2004 11/17/2004

0-0.5 0-0.5
Primary Primary

27000 28000J
1.1J 0.88J
[32]J [38]J
37J 17J

1 0.56
[20]J [25]J

6100J 8900J
40J 29J
12J 5.7J

[2100JJ [2000] J
31000 29000
[380]J (710]J
25000 43000J
540J 720J
0.24J 0.48

• & £ ! • 18J
3700J 3100J

3.4J 4.9J
[2.2]J [3 5]J
2400 6200
0.94J 1.4J
39J 25J

[7800JJ [6900JJ

91448 84771

G. Pond

SD-406
11/17/2004

0-0.5
Primary

16000J
0.065J

6.8J
23J
0.6
2.6J

2500J
33J
7.6J
96J |

20000
26J |

9500J
210J

0.045J
29J

3400J

2.3J
0.31J
37000
0.27J
31J

[430]J

156326

G. Pond

SD-407
11/11/2004

0-0.5
Primary

15000
0.36J
16J
26J
0.57
2.6J

2600J
27J
9.2J

[200]J
22000
[120]J
10000
300J
0.12J
26J

3000J

U
0.72J
9100

29J
[810)J

62780

G. Pond

SD-424
11/18/2004

0-0.5
Primary

5400
0.056J
4.4J
4.4J
0.18

0.67J
760J
10J
3.2J

[140]J
8400
28J

3300
120J
0.073
8.7J
490J

0.27J
0.19J
3200

0.077J
11J

220J |

23679

G. Pond

SD-410
11/11/2004

0-0.33
Primary

7500
0.095J

7.8J
6.2J
0.23
1.8J

2200J
16J
5J

[150]J
14000
27J |

5400
21OJ

0.039J
15J

770J

0.24J
0.22J
2100

0.087J
14J

[480]J

21777

G. Pond G. Pond
Seep Seep

SD-422 SD-422
11/12/2004 11/12/2004
0.33-0.83 0.33-0.83
Primary Duplicate 1

35000 33000
0.78J 0.8J
(64]J [60]J

5J 9.7J
1.3 1.3

[32]J [29]J
32000J 27000J

18J 16J
8.1J 17J

[10000]J [9200]J
35000 33000
[930]J [830]J
56000 54000
1500J 2100J

•tWflf lp 0.47J
28J 27J

1800J 1600J

6.9J 6.6J
[3]J [3]J
37J 31J
1.4J 1.3J
17J 16J

[16000]J [8800JJ

60854J 62478J

Dyer Dyer

99-SD-37 99-SD-39
10/5/1998 10/5/1999

0-0.5 0-0.5
Primary Primary

[5.5] [7 3| j

[190]J (350JJ
I

[120] [150]

0.1J

[1400] [1700]

I



Table 4.2-1
Sediment Analytical Results

(Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Organic Compounds
1,1-Thibisethane
Acetone
Methylene chloride
Trimethyloxepane
Semivolatile Orqanic Compounds
Bis(2-ethylhexy[)phthalate
Butyl benzyl ptithalate
Phenanthrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Total Combustible Orqanics ITCO
TCO

UNITS

(ufl/kg)
(ug/kg)

NOAA SQRT
for Freshwater

Sediment

(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jrntj/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg]_
(mg/kg)
(mg/kg)
Img/kg)
jmg/kgj_
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jmg/kgj

(mg/kg)

(mg/kg)

17

3.5

90

197

91.3

0.49
35.9

315

NOAA SQRT
for Marine
Sediment

41.6

4.2

160

108

112

0.7
42.8

1.8

271

Dyer

DCS D SED5
9/8/1994

0-0.5
Primary

32
39

4600
200

(23)
110

[4.9]

40

[660]

[260]

[40]

[7]

[4000]

Dyer

DCS SED4
9/8/1994

0-0.5
Primary

320

430
100

14
55

[3.6]

32

[990]

[210J

35

0.1J

0.6

[2600]

Dyer

DC SED8
9/8/1994

0-0.5
Primary

[22]
70

[11]

40

[2200]

[400]

34

[2.9]

[6200]

Dyer

SD-408
11/11/2004

0-0.5
Primary

38000
0.55J
[17]J
27J
0.64
[16]J

6200J
38J
8.aj

[1500JJ
25000
[630]J
62000
900J
0.44J
32J

3700J

1.8J
[3.6]J
7700
0.83J
34J

[40000]J

73632

Dyer

SD-413
11/11/2004

0-0.5
Primary

22000
0.99J
[23]J
28J
0.61
[30]J

4400J
37J
12J

[2600]J
31000
[720]J
19000
530J

[0.74JJ
[39]J

3000J

2.7J
[3]J

5000
0.45J
31J

[8100]J

31877

Dyer

SD-415
11/11/2004

O-0.5
Primary

17000
0.47J
[23]J
21J
0.67
[19JJ

2700J
33J
11J

23000
[230]J
14000
290J
0.21J
29J

3000J

2.2J
1.4J

14000
0.41J
33J

[31000]J

117048

Dyer

SD-416
11/11/2004

0-0.5
Primary

19000
0.31J
[18JJ
24J
0.63
[9JJ

2200J
29J
10J

24000
[200]J
13000
36OJ
0.19J
31J

2600J

0.83J
0.92J
6200
0.28J
30J

[18000]J

41531

Dyer

SD-417
11/11/2004

0-0.5
Primary

1S000
U

[37]J
8.9J
0.34
[41JJ

11000J
33J
12J

[2400]J
20000
[280]J
22000
470J

[0.59U
33J

1400J

2.1J
[1.91J
3400
0.49J
23J

[12000]J

33755

Dyer

SD-SP SEEP
1/1/1987

0-0.5
Primary

[11]

84

[360]

[4200]

I



Table 4.2-1
Sediment Analytical Results

(Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Orqanie Compounds
1.1-Thibisethane
Acetone
Methylene chloride
Trimethyloxepane
Semivolatiie Organic Compounds
Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Phenanthrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

TCO

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/ltfl)

(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg}_
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kgl
(mg/kg)
(fng/kgl
(mg/kg)
(mg/kg)

NOAA SQRT
for Freshwater

Sediment

17

3.5

90

197
(mg/kg)
(mg/kg)
(mg/kgX

91.3

jmg/kg)
(mg/kg)
(ma/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
Xmg/kg^
(mg/kg)
(ms*a)

(mg/kg)

0.49
35.9

315

NOAA SQRT
for Marine
Sediment

41.6

4.2

160

108

112

0.7
42.8

1.8

271

WRP-1
Wetland
SD-423

11/11/2004
0.5-1

Primary

22000
0.17J
15J
59J
0.74
1.8J

2700J
39J
9.2J
75J

26000
50J

8200
240J

0.09 U
[41 ]J

2600J

1.1J
0.45J
900

0.23J
40J

[720]J

124042J

S. Cove

SD-409
11/18/2004

0-0.5
Primary

7800

4.5J
11J
0.21
0.5J
860J
17J
3.8J
22J

11000
17J

4100
93J

0.021
13J

1300J

0.56J
0.16J
6000
0.12J
18J
130J

53639

G. Cove

SD-411
12/3/2004

0-0.5
Primary

14000
0.67J
16J

14EB
0.38J
[10]J

52000J
20JEB
5.9J

[1000]J
21000
(200]J
17000

310JEB
0.3J

18JEB
2300J

2.4J
1.4J

13000
0.43J
24J

[3100]J

161785

G. Cove

CR-3
1/1/1975

0-0.5
Primary

[6.9]

478

2.03
[156]

1.49

[1090]

G. Cove

SD-420
12/3/2004

0-0.5
Primary

22000
0.37J
[17JJ
30EB
0.7J
0.8J

5000J
38JEB

15J
100J

37000
44J

9300
760 JEB
0.039J
[42] JEB
3200J

0.7J
0.39J
3400
0.2J
34J

[540]J

33585

G. Cove

SD-420
12/3/2004

0-0.5
Duplicate 1

22000
0.42J
[181J
31EB
0.71J
0.98J
1700J
36JEB

16J
I370]J
37000

35J
9500

800JEB
0.035J
[40] JEB
3400J

0.37J
0.4J
3200
0.17J
32J

[570]J

34495

G. Cove

SD-421
12/3/2004

0-0.5
Primary

17000
0.57J
[231J
18EB
0.55J
[141J

3400J
31JEB
6.1J

[13001J
26000
[240]J
21000

400 JEB
0.26J
18JEB
3200J

4.2J
1.5J

21000
0.51J
32J

[3500]J

167679

•7

BKGD
99-BKSD-23

10/6/1999
0-0.5

Primary

14J

10

49

9

BKGD
99-BKSD-24

10/6/1999
0-0.5

Primary

18J

11

64

9

BKGD
99-BKSD-25

10/6/1999
0-0.5

Primary

14J

10

52



Table 4.2-1
Sediment Analytical Results

{Detects Only)

Location
Type
Location ID
Dale
Depth
CONSTITUENT
Volatile Oraanic Compounds
1,1-Thibisethane
Acetone
Methylene chloride
Trimethyloxepane
Semivolatile Organic Compounds
Bis(2-ethylhexyljphthalat8
Butyl benzyl phthalate
Phenanthrene
Metals
Aluminum
Antimony

UNITS

jug/kgj_
jug/kgj_
(ug/kg)
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)

Arsenic (mg/kg)
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Pyrene
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Total Combustible Oraanics {TCO
TCO

(mg/kg)
(mg/kg)
(mg/kg)

NOAA SQRT
for Freshwater

Sediment

17

3.5
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg^
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jmg/kg)
{mg/kg)
(mg/kg)

(mg/kg)

90

197

91.3

0.49
35.9

315

NOAA SQRT
for Marine
Sediment

41.6

4.2

160

108

112

0.7
42.8

1.8

271

? H. Cove
BKGD BKGD

99-SD-27 SD-425
10/5/1999 12/3/2004

0-0.5 0-0.5
Primary Primary

10000

6.5J
16EB
0.43J
0.34J
3100J
22JEB
5.1J

18J 12J
16000

16 13J
5700

190JEB
0.059J
18JEB
2200J

0.76J
0.16J
7400
0.15J
22J

84 59J

66801

H. Cove
BKGD

SD-426
12/3/2004

0-0.5
Primary

8600

9.4J
13EB
0.35J
0.36J

26000J
16JEB
4.5J
7.6J

16000
12J

6000
200JEB
0.063J
14JEB
1700J

0.9J
Q.1J
7900
0.15J
19J
49J

68507

H. Cove
BKGD

BK HSC SED10
9/8/1994

0-0.5
Primary

10
21

15

11

10

22

41

H. Cove
BKGD

BK HSC SED9
9/8/1994

0-0.5
Primary

3400
110
100J

!

22 ;

21

45

12

29

0.39

54



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

CONSTITUENT
VOCs
Acetone
Methylene chloride
1,1-Thibisethane
3,4-Dithiohexane
Diethyl benzene (mixed isomers)
Trimethyloxepane
SVOCs
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Phenanthrene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

2
2
2
2
2
2

2
2
2
2

8
8
12
12
8
16
8
12
8
16
8
16
8
8
11
12
8
16
16
8
8
8
16

Times
Detected

1
1
1
0
0
1

2
1
0
0

8
7
12
12
8
16
8
12
8
16
8
16
8
8
11
12
8
13
14
8
7
8
16

Maximum
Concentration

33
75

2000
ND
ND
35

15000
190
ND
ND

30000
1.1
270
230

1
170

33000
45 .
12

2400
31000
1500

53000
1200
0.7
250
3700

7
12

37000
1.5
39

58000



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

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

2
2
2
2
2
7
2
2
2
7
2
7
2
2
2
2
2
2
2
2
2
2
7

Times
Detected

2
2
2
2
2
7
2
2
2
7
2
7
2
2
2
2
2
2
2
2
2
2
7

Maximum
Concentration

24000
1.3
85
13

0.34
110

70000
21
3.9

3760
34000
1100

49000
1600
0.79
16

2400
6.4
4.1
21
2.1
17

23000



Table 4.2-4: Summary of Chemicals Detected
Seep Sediments

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

2
2
2
2
2
3
2
2
2
3
2
3
2
2
2
2
2
2
2
2
2
2
3

Times
Detected

2
2
2
2
2
3
2
2
2
3
2
3
2
2
2
2
2
2
2
2
2
2
3

Maximum
Concentration

35000
0.8
64
9.7
1.3
32

32000
18
17

10000
35000

930
56000
2100
0.52
28

1800
6.9
3
37
1.4
17

16000



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

CONSTITUENT
VOCs
Acetone
Methylene chloride
1,1-Thibisethane
3,4-Dithiohexane
Diethyl benzene (mixed isomers)
Trimethyloxepane
SVOCs
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Phenanthrene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

1
2
2
2
2
2

2
2
2
2

4
4
7
7
4
9
4
7
4
9
4
9
4
4
5
7
4
8
9
4
4
4
9

Times
Detected

0
2
0
0
0
0

2
2
0
1

4
4
7
7
4
9
4
7
4
7
4
9
4
4
5
7
4
4
7
4
4
4
9

Maximum
Concentration

ND
320
ND
ND
ND
ND

4600
200
ND
100

38000
0.99
23
110
0.67
30

6200
40
12

2600
31000

720
62000

900
0.74
40

3700
2.7
7

14000
0.83
34

40000



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

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

4
4
4
4
4
5
4
4
5
4
5
5
4
4
4
4
4
4
5
4
4
4
5

Times
Detected

4
4
4
4
4
5
4
4
5
4
5
5
4
4
4
4
4
4
5 .
4
4
4
5

Maximum
Concentration

22000
0.67
23
31

0.71
14

52000
38

478
1300

37000
240

21000
800
0.3
42

3400
4.2
1.5

21000
0.51
34

3500



Table 4.2-7: Summary of Chemicals Detected
Background Sediment

CONSTITUENT
VOCs
Acetone
Methylene chloride
1,1-Thibisethane
3,4-Dithiohexane
Diethyl benzene (mixed isomers)
Trimethyloxepane
SVOCs
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Phenanthrene
Pyrene
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(ug/kg)
(ug/kg)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

Times
Sought

1
1
1
1
1
1

1
1
1
1

3
3
6
6
3
g
3
6
3
g
3
g
3
3
3
6
3
g
g
3
3
3
g

Times
Detected

0
0
0
0
0
0

1
1
1
1

3
1
6
6
3
4
3
6
3
9
3
g
3
3
3
6
3
3
3
3
3
3
g

Maximum
Concentration

ND
ND
ND
ND
ND
ND

3400
110
100
3go

20000
0.18
17
6g
0.7
4.3

26000
35
8.7
120

igooo
6g

g3oo
200
0.15
30

2500
1.6

0.45
11000
0.34
26
820



Table 4.3-1
Surface Water Analytical Results

(Detects Only)

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Orqanic Compounds
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes (total)
Semivolatile Orqanic Compounds
Di-n-butylphthalate
Di-n-octyl phthalate
Dioctyl adipate
o,o-diethyl phosphorodithiolic acid
o,o-diethyl-s-ethyl phosphorothioate
o,o-diethyl-s-methyi phosphorothioate
o,o-s trietriyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

UNITS

(Ufl/l)
(ug/l)
(ug/l)
(ug/i)
(ug/i)

(ug/i)

(ug/l)
(ug/i)
(Ufl/l)
(ug/l)
(ug/i)

(Ufl/l)
(ug/i)
(ufl/l)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/i)

Copper (ug/l)
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Sulfate
Sulfate

(ug/l)
(ug/!L_
(ufl/l)
(ug/l)
(ug/l)
(uq/l)
(ug/i)
(Ufl/l)
(ug/l)
(ug/i)

(mg/l)

Freshwater
Screening

Criteria
Total

87
30
150
4

0.66
0.25

74
23
9

1000
2.5

120
52

0.36

20
120

Salt Water
Screening

Criteria
Total

36

8.8

3.1

8.1

8.2

81

Tailings
Seep

99-TPR-50
10/5/1999
Primary

Total

[23]

[84]

[31]

[5860JJ

Tailings
Seep

SAMPLE 1
1/1/1986
Primary

Total

[4]

[80]

[20]

[730]

Tailings
Seep

SAMPLE 2
1/1/1986
Primary

Total

[25]

[20]

[10600]

Tailings
Seep

SAMPLE 4
1/1/1986
Primary

Total

[20]

[20]

[4910]

Tailings
Seep

SW-SA 1
1/1/1986
Primary

Total

22

8J

[11]

[3620]

Tailings
Seep

SW-SA 1
1/1/1987
Primary

Total

18J

[24]

I
1 |

]

I I

Tailings
Seep

SW-SA 1
1/1/1990
Primary

Total

2.8J
3.1J

[14]

[530]

[23]

[40]

[6100]

Tailings
Seep

SW-SA 1
1/1/1991
Primary

Total

10J
1.55
1.71

[25]

[5410]

Tailings
Seep

SW-SA 2
1/1/1986
Primary

Total

17

6
5
36

[18]

[9410)

Tailings
Seep

SW-SA 2
1/1/1987
Primary

Total

14J

13J

[16]

2



Table 4.3-1
Surface Water Analytical Results

(Detects Only)

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Oraanic Compounds
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes (total)
Semivolatile Oraanic Compounds
Di-n-butylphthalate
Di-n-octyl phtfialate
Dioctyl adipate
o,o-diethyl phosphorodilhiottc acid
o,o-diethyl-s-ethyl phosphorothioate
o,o-d iethyl-s-methyi p hosp horothioate
o.o-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Sulfate
Sulfate

UNITS

(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/i)

(ug/l)
(ug/i)
(ug/i)
(ug/D
(ug/i)
(ug/i)
(ug/i)

(ug/l)
(ug/D
(ug/l)
(ug/0
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/D
(ug/i)

Freshwater
Screening

Criteria
Total

87
30
150
A

0.66
0.25

74
23
9

1000
2.5

120
52

(ug/l)
(ug/f) 0.36
(ug/0
(ug/i)
lug/i)

(mg/l)

20
120

Salt Water
Screening

Criteria
Total

36

8.8

3.1

8.1

8.2

81

Tailings
Seep

SW-SA 2
1/1/1990
Primary

Total

2.9J

6J
0.6J

[8]

[550]

[6]

[601

[11500]

Tailings
Seep

SW-SA 2
1/1/1991
Primary

Total

U

10J
4.86
10J

[15]

[30]

[10]

[40]

[12100]

WRP-3
Seep

SW-422
11/17/2004

Primary
Filtered

[306]
0.7J

[16.6]
[1.7]
[846]

293000

[91.4]
[7780]J

[87.2]
154000
[8050]
[168]
7660
2.2J

94900

[171000]J

WRP-3
Seep

SW-422
11/17/2004

Primary
Total

[2490JJ
1.5J
3.1J

[17.4]
[1.8]
[854]

291000

[93.7]
(9790JJ
[1590JJ
[154JJ
170000
I7680JJ
[163JJ
11900

227000

1169000] J

1600

Tailings
Wetland

SW-TP
1/1/1987
Primary

Total

[390]

Tailings
Wetland

SW-403
11/16/2004
Duplicate 1

Total

[210]J
0.96J
0.96J
[7.61J

[3.2]
73300

[40.4]J
299J

[12.8]J
7150
20.2J
1.8J

1890J

23000

[911]J

113

Tailings
Wetland

SW-403
11/16/2004

Primary
Total

[834]J
1.3J
3.1J

[8.6]J

[3.9]
76900

[88.1 ]J
[1030]J
[44.21J
8550
54.6J
4.2J

2400J

24400

[1170]J

110

Tailings
Open Water

SW-403
11/16/2004
Duplicate 1

Filtered

0.76J
0.33J
[7.5]J

[3.2]
72300

[24.3)J

1.4J
6720
10.1
1.5J

19100

22800

[808]J

Tailings
Open Water

SW-403
11/16/2004

Primary
Filtered

0.75J
0.39
[7.6]J

[2 9]
72500

[21.8]J

1.8
6740
11.4
U

2190J

23700

[823]J

WRP-1
Wetland

SW-423
11/16/2004

Primary
Filtered

0.56
[14.9] I

0.21
163000

1.9

[2680]

49500
[343]
[18.4] j
12300

101000

[690]J



Table 4.3-1
Surface Water Analytical Results

(Detects Only)

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Organic Compounds
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes (total)
Semivolatile Orqanic Compounds
Di-n-butylphthalate
Di-rs-octyl phthalate
Dioctyl adipate
o,o-diethyl phosphorodithiotic acid
o,o-diethyl-s-ethyl phosphorothioate
o ,o-diethyl-s-methyl phosphoroth ioate
o.o-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Sulfate
Sulfate

UNITS

(ug/l)
(ufl/l)
(ug/l)
(ug/l)
(ug/i)

(ug/l)
(ug/D
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)

(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/D
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)

(mg/l)

Freshwater
Screening^

Criteria
Total

87
30
150
4

0.66
0.25

74
23
9

1000
2.5

120
52

0.36

20
120

Salt Water
Screening

Criteria
Total

WRP-1
Wetland

SW-423
11/16/2004

Primary
Total

B I B [sum
36

8.8

3.1

8.1

8.2

81

0.65J
10.6J
[67.1]
[0.8]
[10]

169000
29
8

[46 9]J
[39600]J
[37.2] J
55600
[471JJ
[107JJ
15000

102000
[30,6]

[2630]J

607

Tailings Tailings
Dpen Wate Dpen Wate
99-SW-30
10/5/199S
Primary

Total

[1.2]

[26]

[8]J

[420]J

99-SW-32
10/5/1999
Primary

Total

[2.9]

[46]

[4]J

[850]J

Tailings Tailings Tailings Tailings Tailings
Open Water Open WaterOpen WaterOpen WateiOpen Water
SAMPLE 3

1/1/1986
Primary

Total

I
[18]

[10]

[6500]

SW-405
11/17/2004

Primary
Filtered

50.4J
0.5J
0.75J
[5.1]J

[0.94]
136000

[4.5]J

439000
42

1.4J
140000

3760000

[271]J

SW-405
11/17/2004

Primary
Total

[212]J

0.92J
[5.4]J

|1.7]
139000

[17]J
303J
[3.3]J

447000
47.8J
2.2J

143000

3700000

[330JJ

882

SW-GPE1 SW-GPE2
1/1/1986 1/1/1987
Primary Primary

Total

[2]

[40]

[4]

[380]

Total

WRP-3 WRP-3
Dpen Wate Dpen Wate
99-SW-34 99-SW-36
10/5/1999 10/5/1999
Primary Primary

Total Total

[9] [2-7] [1]

•
•

•

[50] [14]

[4]J [3]J

[790]J S270]J
|



Table 4.3-1
Surface Water Analytical Results

(Detects Only)

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Orqanic Compounds
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes (total)
Semivolatile Organic Compounds
Di-n-butylphthalate
Di-n-octyl phthalate
Dioctyl adipate
o,o-diethyj_ptiosphorodithiotic acid
o,o-diethyl-s-ethyl phosphorothioate
o,o-die!hyl-s-methyl phosphorothioate
o.o-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Suifate
Sulfate

UNITS

(uq/l)
(ug/D
(ug/i)
(ug/i)
(ug/i)

(Ufj/D
(ug/i)
(ug/i)
(ug/i)
(up/I)
(ug/i)
(ug/i)

(up/i)
(up/0
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(Ufl/I)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(uq/l)
(ug/l)
(ug/l)
(uq/l)
(ug/l)
(ug/i)
(ug/i)
(ug/D

(mg/l)

Freshwater
Screening

Criteria
Total

87
30
150
4

0.66
0.25

74
23
9

1000
2.5

120
52

0.36

20
120

Salt Water
Screening

Criteria
Total

36

8.8

3.1

8.1

8.2

81

WRP-3
Open Water

SWM06
11/17/2004

Primary
Filtered

]

1.1
[6.8]J

[2 6]
231000

1.1
[15.9JJ

801000
39.8
1.9J

239000J

6440000

[511JJ

WRP-3
Open Water

SW-406
11/17/2004

Primary
Total

[106]J

1.1J
[6.5]J

[2 7]
227000

1.2
[20.7JJ
147J
1.9J

801000
41.7J

2J
237000J

6390000

[512]J

1660

Dyer Dyer Dyer Dyer Dyer Dyer
Dpen WateDpen Wate Open Water Open Water Open Water Open Wate
99-SW-38 99-SW-40
10/5/1999 10/5/1999
Primary Primary

Total Total

[1.1] [1]

m m

[260]J [260]J

SW-414
11/16/2004

Primary
Filtered

1.6
[7.2]J

[2.7]
275000

1.1
[6.6]J

1000000
18.3
2J

300000

8000000
1.1

[420]J

SW-414
11/16/2004

Primary
Total

81.6J

1.7J
[7.3]J

[2.6]
275000

1.2
[13.6]J
98.5J
2.3J

996000
20.1J
2.4J

302000

8020000
1.2

(437]J

2110

SW-415
11/16/2004

Primary
Filtered

1.7
[7.3]J

[1.6]
291000

1.2
[5.7]J

1080000
16.7
1.9J

318000

8520000
1.2

[280]J

SW-415
11/16/2004

Primary
Total

[305JJ

2J
[7.7]J

[2]
291000

1.3
[16]J
392J
[4.8]J

1070000
24.2J
3.5J

321000

8590000
1 8

[309]J

2260

Dyer
Open Water

SW-SP SEEP
1/1/1986
Primary

Total

100
260

I

!
[60]

[3]

[13900]



Table 4.3-1
Surface Water Analytical Results

(Detects Only)

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Orqani.c.Comjpounds
1,1,1-trichioroethane
1-Butanethiol
Ethyl benzene
Toluene
Xylenes (total)
Semivolatile Oraanic Compounds
Di-n-butylphthalate
Di-n-octy) phthalate
Dioctyl adipate
o,o-diethyl phosphorodithiotic acid
o,o-diethyl-s-ethyj phosphorothioate
o,o-diethyl-s-methyl phosphorothioate
0,0-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Sulfate

UNITS

(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

(ug/l)
(ug/D
(Ufl/I)
(ug/l)
(ug/i)
(ug/l)
(ug/i)

(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/D
(ug/i)
(ug/i)
(ug/D
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)

Freshwater Salt Water
Screening Screening

Criteria Criteria
Total Total

87
30
150
4

0.66
0.25

74
23
9

1000
2.5

120
52

0.36

20
120

Suifate (mg/l)

36

8.8

3.1

8.1

8.2

81

Dyer Dyer Dyer
Open Water Open Water Open Water

SW-SP SEEP SW-SP SEEP SW-SP SEEP
1/1/1987 1/1/1990 1/1/1991
Primary Primary Primary

Total Total Total

1.66
3.49

Pond Pond Pit Pit Pit Pit
Open Water Open Water Dpen WateDpen Wate Open Water Open Watei

SW-407 SW-407 99-SW-42 99-SW-49 SW-410 SW-410
11/16/2004 11/16/2004 10/5/1999 10/5/1999 11/16/2004 11/16/2004

Primary Primary Primary Primary Primary Primary
Filtered Total Total Total Filtered Total

55.8J

1.5 1.6J 1.8 1.9J
[7.2]J [7.4]J [6.7]J [7.2]J

[65] [49] [51] [1.4] [1.5! [ 1 2 ] [0 47 ] [0.52]

282000 284000 308000 310000

1.3 1.2 1.3 1.3

^•£RiI^H^HR57>I^^^I : 2J 3J
[3] [104]

61.4J
1.3J

1040000 1040000 1150000 1150000
20.3 21.4J 10.8 13.1J
1.8J 2J 1.7J 1.8J

307000 309000 ^ _ _ ^ 348000 353000

8290000 8270000 9170000 9330000
1.1 1.2 1.6 1.5

[9000] [16300] [268]J [275]J [87]J [110]J

2190 2460



Table 4.3-1
Surface Water Analytical Results

(Detects Only}

Area
Type
Location ID
Date
CONSTITUENT
Total/Filtered
Volatile Oraanic Compounds
1,1,1-trichloroethana
1-Butanethiol
Ethyl benzene
Toluene
Xylenes (total)
Semivolatile Orqanic Compounds
Di-n-butylphthalate
Di-n-octyl phthalate
Dioctyl adipate
o,a-diethyl phosphorodithiotic acid
o,o-diethyi-s-ethyl phosphorothioate
o ,o-drethyl-$-methyj phosphorothioate
0,0-s triethyidithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Sulfate
Sulfale

UNITS

(ug/l)
(ug/i)
(ug/l)

(ug/i)

(ug/i)
(ug/l)
(ug/l)
(ug/l)
(Ufl/I)
(ug/l)
(ug/l)

(uq/l>
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l>
(ug/l)
(ug/D
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/D
(ug/l)
(ug/D

(mg/l)

Freshwater
Screening

Criteria
Total

87
30
150
4

0.66
0.25

74
23
9

1000
2.5

120
52

0.36

20
120

Salt Water
Screening
Criteria
Total

36

8.8

3.1

8.1

8.2

81

Pit
Dpen Wate

SW-419
12/2/2004
Primary
Filtered

[168]J

0.85J

[2.3]
91600

[54.7]J
147

286000
52.2
2J

86700J

2300000

[524]J

Pit
Dpen Wate

SW-419
12/2/2004
Primary

Total

[380]

1.1 J
[S.2]J

[2.1]
133000

[58.8]
386
1.5

438000
51.2
2.7J

129000

3540000
1.3

[501 ]J

931

Pit
Dpen Water

SW-424
11/18/2004

Primary
Filtered

U
[71J

[2.4]
229000

[16]J

794000
37.6
1.9J

232000J

6330000

[429]J

Pit
Open Water

SW-424
11/18/2004

Primary
Total

[1031J

1.2J
[7 2]J

[2.4]
235000

1.2
[19.8]J
163J
1.6J

823000
43J
2.5J

241000J

6490000

[446]J

1790

Cove Cove Cove Cove
Open Water Open WaterOpen WateiOpen Water

SW-411
12/3/2004

Duplicate 1
Filtered

1.4
[5.4]j

[0.87]
211000

[15.4]J

735000
20.8
1.7J

215000J

5850000
1.2

[181]J

SW-411
12/3/2004
Primary
Filtered

[1671J

1.4J
[6JJ

[1]
214000

[22]J
187

741000
24.6
1.8J

218000J

5870000
1.4

[187]J

SW-411
12/3/2004

Duplicate 1
Total

51.6J

1.5J
[5.81J

[0.87]
214000

[16.6]J

743000
21.9
1.6J

222000J

5900000
1.2

[177JJ

774

SW-411
12/3/2004
Primary

Total

mmmm
0.71J
1.5J
[6.2]J

[1]
213000

[21,4]J
203
1.1

745000
25.4
2.1J

216000J

5890000
1.4

[190]J

1650



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

CONSTITUENT
VOCs
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes
SVOCs
Di-n-butylphthalate
Dioctyl adipate
Dioctyl phthalate
o,o-diethyl phosphorodithiotic acid
o,o-diethyl-s-ethyl phosphorothioate
o,o-diethyl-s-methyl phosphorothioate
0,0-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Sulfate
Cyanide

UNITS

(ug/l)

W)
(ug/l)
(ug/l)
(ug/l)

(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

W)
(ug/l)

(ug/l)
(ug/l)

W)
(ug/l)
(ug/l)
(uq/l)
(ug/l)
(U9/')
(ug/l)
(ug/i)
(ug/l)

W)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

W)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

Times
Sought

8
8
8
8
8

8
8
8
8
8
8
8

2
2
2
2
2
15
2
2
2
13
2
15
2
2
3
6
2
3
3
2
2
2
13
2
6

Times
Detected

1
2
1
1
1

1
0
0
2
6
5
1

2
2
2
2
0
14
2
0
0
9
2
9
2
2
0
5
2
0
0
2
0
0
13
2
0

Maximum
Concentration

17
2.9
6
5
36

22
ND
ND
10
14
18
13

834
1.3
3.1
8.6
ND
25

76900
ND
ND
550
1030
44.2
8550
54.6
ND
60

2400
ND
ND

24400
ND
ND

12100
113000

ND



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

CONSTITUENT
VOCs
1,1,1-trichloroethane
1-Butanethiol
Ethylbenzene
Toluene
Xylenes
SVOCs
Di-n-butylphthalate
Dioctyl adipate
Dioctyl phthalate
o,o-diethyl phosphorodithiotic acid
o,o-diethyl-s-ethyl phosphorothioate
o,o-diethyl-s-methyl phosphorothioate
0,0-s triethyldithiophosphate
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Sulfate

UNITS

(ug/l)
(ug/l)

(ug/l)
(ug/l)

(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)

(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)

Times
Sought

1
1
1
1
1

1
1
1
1
1
1
1

6
6
6
6
6
16
6
6
6
15
6
16
6
6
12
6
6
12
12
6
6
6
15
6

Times
Detected

0
0
0
0
0

0
0
0
0
0
0
0

5
0
6
6
0
14
6
0
4
13
5
10
6
6
0
6
6
0
1
6
0
3
14
6

Maximum
Concentration

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

380
ND
1.9
7.4
ND
18

310000
ND
1.3

58.8
386
50

1150000
51.2
ND
2.7

353000
ND
2.3

9330000
ND
1.5

6500
2460000



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

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Sulfate

Times
Detected

2
0
2
2
0
4
2
0
2
4
2
3
2
2
0
2
2
0
0
2
0
2
4
2

Maximum
Concentration

305
ND
2

7.7
ND
2.6

291000
ND
1.3
16

392
4.8

1070000
24.2
ND
3.5

321000
ND
ND

8590000
ND
1.8
437

2260000



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

CONSTITUENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

UNITS
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

Times
Sought

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Times
Detected

2
1
2
2
0
2
2
0
0
2
1
1
2
2
0
2
2
0
0
2
0
2
2

Maximum
Concentration

167
0.71
1.5
6.2
ND
1

214000
ND
ND

21.4
203
1.1

745000
25.4
ND
2.1

222000
ND
ND

5900000
ND
1.4
190



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/D
(ug/D
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255

7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

1F
12/1/1967
Primary

0

0.5

0

0.02

1.5

1F
5/1/1968
Primary

0.4

1F
7/1/1968
Primary

0.03

1F
9/1/1968
Primary

0

2F
12/1/1967
Primary

0.001

0.01

0

0.02

1.6

2F
5/1/1968
Primary

0.1

0.02

1.3

2F
7/1/1968
Primary

0.01

0.05

1.07

2F
9/1/1968
Primary

0.03

0.68

3F
12/1/1967
Primary

0

0.05

0.02

0.02

0.1

3F
5/1/1968
Primary

0.1

0.02

3F
7/1/1968
Primary

0.25

0.11

3F
9/1/1968
Primary

0.08

4F
12/1/1967
Primary

0.002

0.03

0

0.03

0.1



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

4F
5/1/1968
Primary

0.07

0.01

4F
7/1/1968
Primary

0.04

0.04

4F
9/1/1968
Primary

0.08

5F
12/1/1967
Primary

0.001

0.06

0

0.03

1.6

5F
5/1/1968
Primary

0.2

0.02

0.08

5F
7/1/1968
Primary

0.15

0.47

5F
9/1/1968
Primary

0.12

0.45

6F
12/1/1967
Primary

0

0.2

0.01

0

0.1

6F
9/1/1968
Primary

0.09

7F
12/1/1967
Primary

0.001

0.005

0

0.01

0.02

7F
5/1/1968
Primary

0.03

7F
7/1/1968
Primary

0.04

0.03

8F
12/1/1967
Primary

0

0.02

0.01

0.05

1.6



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/D
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

8F
5/1/1968
Primary

0.04

0.15

8F
7/1/1968
Primary

0.04

0.72

9F HARDING
12/1/1967
Primary

0

0.02

0.01

0.04

0.03

9F HARDING
5/1/1968
Primary

0.04

9F HARDING
7/1/1968
Primary

0

0.05

0.07

9F HARDING
9/1/1968
Primary

0.01

9F HARDING
1/1/1986
Primary

0.04

9F HARDING
1/1/1990
Primary

0.02

10F
12/1/1967
Primary

0

0.02

0.02

0.05

0.07

10F
5/1/1968
Primary

0.06



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc J
Sulfate
Boron

UNITS

(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

L 10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

10F
7/1/1968
Primary

0.03

0.04

10F
9/1/1968
Primary

0.02

11F ROBINSON
12/1/1967
Primary

0.001

0.03

0.09

0.03

1.6

11F ROBINSON
1/1/1986
Primary

0.3

12F JGRAY
12/1/1967
Primary

0

0.01

0

0.03

0.04

12F JGRAY
5/1/1968
Primary

0.04

12F JGRAY
7/1/1968
Primary

0.02

0.05

0.02

12F JGRAY
1/1/1986
Primary

0.2

12F JGRAY
1/1/1990
Primary

0.09

12F JGRAY
1/1/1991
Primary

0.26

0.02



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/l)
(ug/i)
(ug/f)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

13F SMITH
12/1/1967
Primary

0.001

0.14

0.01

0.03

0.05

13F SMITH
5/1/1968
Primary

0.08

13F SMITH
7/1/1968
Primary

0.008

0.03

13F SMITH
1/1/1986
Primary

0.03

0.01

14F RANKIN
12/1/1967
Primary

0

0.05

0.08

0.04

0.05

14F RANKIN
5/1/1968
Primary

0.09

14F RANKIN
7/1/1968
Primary

0.11

0.04

14F RANKIN
9/1/1968
Primary

0.25

0.05

14F RANKIN
1/1/1986
Primary

0.18

14F RANKIN
1/1/1990
Primary

0.04

0.005



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/i)
(up/I)
(ug/D
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

EPA
MCLs

10
2000

4 |
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

14F RANKIN
1/1/1991
Primary

0.02

CALLAHAN WATER
1/1/1986
Primary

0.02

DWCA-01
8/29/2002
Primary

31

46

DWCA-01
9/10/2003
Primary

DWCA-02
9/10/2003
Primary

24
20

46
45000

110
30
9

10

71
12000

DWCA-03
9/10/2003
Primary

86
10

DWCA-04
9/10/2003
Primary

80

DWCA-05
9/10/2003
Primary

DWCA-05
8/26/2004
Primary

masam

DWCA-06
8/29/2002
Primary

DWCA-06
9/10/2003
Primary

• B H 73 ••^^^•^n480
7

20

48
11000 9000

170
12000

40
13000

4.3

150

30

100
18000



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

EPA
MCLs

UNITS |

(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255

7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

DWCA-06
8/26/2004
Primary

60

KliH

95
60
5

DWCA-07
9/10/2003
Primary

DWCA-08
9/10/2003
Primary

DWCA-09
9/10/2003
Primary

DWCA-10
8/29/2002
Primary

I
r

•IU!M

100
10

i

140 34

20 •E^MH
I 5 I

J
30 HIE&IHi

240 H^SIH
19000 23000 27000

8
28000

10

DWCA-10
9/10/2003
Primary

DWCA-10
1/12/2005
Primary

DWCA-11
8/29/2003
Primary

J• M i B H M

28
40

13
15000

|

24800

o.79j • S e n

0.03J
3720

0.1
0.29J
1320
6760
0.48J
2.2J

13600
24

DWCA-11
9/10/2003
Primary

•^m
10
3

10

66
12000

DWCA-11
1/12/2005
Primary

muwjsnM
4.7

0.06J
0.04J
9390

0.16J

misatm
11.6J

WSSERM
4930
2.3
0.1
1.9

4940
10400

31.9J
8750

DWCA-12
8/29/2002
Primarv

DWCA-12
1/12/2005
Primary

I
HIE1M
| 2.9

27

0.08J
0.06J
17400

0.11J
80.8J
287

mUWtm
1740

10

16.7
0.1
2.3
712
7800

56.4J
13500



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

EPA |
MCLsj

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

DWCA-13
9/10/2003
Primary

43
10

32
16000

DWCA-15
8/29/2002
Primary

21

DWCA-15
9/10/2003
Primary

53
50

DWCA-15
10/21/2003

Primary

7

massam 3

460
18000 18000

DWCA-15
1/11/2005
Primary

40800

11.5J

4J
4970

0.1
0.61
1200
11700
0.53
1.6J
9530

DWCA-16
5/13/2003
Primary

59

4

44

DWCA-16
9/10/2003
Primary

42
10

53
12000

DWCA-16
1/11/2005
Primary

3.6

0.03J
24200

71.6 J
54.6

mam
2550
0.87
0.1
0.73
5650
13300

28.7J
13100

DWCA-16
1/11/2005

Duplicate 1

3.7

0.02J
24300

DWCA-17
9/10/2003
Primary

DWCA-17
11/18/2004

Primary

45J •H2D^^K£inH
37.9 30
2.4J • f f l i lH 4
2560
0.9
0.1
0.59
5650
13400

31.3J
13100

64
8000



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/D
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

DWCA-17
11/18/2004

Primary

DWCA-17
11/18/2004

Primary

• & m i 34
5

DWCA-17
11/18/2004

Primary

32
30

36
8000

DWCA-17
1/11/2005
Primary

[0.22JJ
0.95J

0.02J
19400

34.9J
15.1J
0.77J
3760
1.6
0.1

0.35J
1150
9310

25.1J
6460

DWCA-18
9/10/2003
Primary

[490]
20
4

55
17000

DWCA-18
1/12/2005
Primary

[0.33JJ
5.6

0.04J
0.08J
11300
[78.8]
0.05J
82.7J
42.3

[14.7JJ
2420
1.1
0.1

0.62
4610
11000

22J
13500

DWCA-19
5/13/2003
Primary

[3.7]

7

[290]

[180]

8

[2000]

DWCA-19
6/25/2003
Primary

140

4

[3.3]

[200]
[1900]
[31.0]

35

4

[1500]
27000

14

DWCA-19
8/26/2004
Primary

240

7

DWCA-20
6/25/2003
Primary

68
520

[16.0]

20

3

[1700]
32000

7

DWCA-22
8/29/2002
Primary

40

10

DWCA-23
8/29/2002
Primary

61



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate
Boron

UNITS

(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

I Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

630

Region IX
Tap Water

PRGs

3650
0.045
255

7
2

11
73
146
1095

88
1.1
73

3.6
1095

730

DWCA-24
10/21/2003

Primary

10

23
5000

DWCA-25
10/21/2003

Primary

DWCA-26
10/21/2003

Primary

I
•EOTi

24
30
3

12
9000

20

3
28000

DWCA-27
8/26/2004
Primary

70

17

•BEH

120
160
4

20

6

750
17000

DWCA-28
8/26/2004
Primary

110

13
15000

DWCA-29
8/26/2004
Primary

60

5

28
10000

DWCA-30
8/26/2004
Primary

25
10

18
11000

DWCA-31
8/26/2004
Primary

23
20

5
8000

HOWARD
1/1/1987
Primary

0.12

0.45

MGRAY-SANDECKI
1/1/1986
Primary

0.01

0.43

0.003

0.26



Table 4.4-1
Drinking Water Analytical Results

(Detects Only)

CONSTITUENT
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Sulfate

UNITS

(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)
(ug/i)
(ug/l)
(ug/i)
(ug/i)
(ug/i)

Boron | (ug/l)

EPA
MCLs

10
2000

4
5

100

1300

15

2

Maine
MEG

1430
10

2000

3.5

40

1300

10

500
2

140

20000

2000

Region IX
Tap Water

PRGs

3650
0.045
255
7
2

11
73
146
1095

88
1.1
73

3.6
1095

630 730

MGRAY-SANDECKI
1/1/1987
Primary

0.005

0.001

MGRAY-SANDECKI
1/1/1990
Primary

0.25

0.04

MGRAY-SANDECKI
1/1/1991
Primary

0.0007

0.4

0.08

NORRINGTON
1/1/1987
Primary

0.003



Table 4.5-1
Marine Flora/Fauna Analytical Results

(Detects Only)

CONSTITUENT UNITS
Polvaromatic Hydrocarbons
1-Methylphenanthrene
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Ffuoranthene
Phenanthrene
Pyrene
Metals
Aluminum
Arsenic
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Mercury
Nickel
Silver
Zinc

(ug/kg)
(ug/kg)
(ug/kg)

jyg/kgL.
jua*s)
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kgL
(mg/kg)
(mg/kg)
(mg/kgj
(mg/kg)
(mg/k_g)_
(Ug/kg)

imsML
(mg/kg)
(mg/kg)
(mg/kg)

Fish Tissue
Screening Level

4.3
22
22
22
210
22

0.8
0.002
0.004
0.02

4
0.5

0.0008

0.042
0.37
0.3

CASTINE 1
mussel

M. edulis
10/6/2001

0.80B
0.73B

0.6

[283.37]
[15.13]
[7.31]
[1.63]

[16.02]
445.66
[11.43]
0.1059
[3.29]

[223.87]

CASTINE 1 N
mussel

M. edulis
1/1/1989

I I
I I[9.1]

[1.3]

[8.9]
210
[6.3]
0.12
[095]

0.1
[180]

CASTINE 2
mussel

M. edulis
10/6/2001

0.92B
0.76B
0.64

[371.02]
[11.97]
[6.6]
[1.2]

[10.68]
438.67
[8.21]
0.1192
[3,03]

[167.52]

CASTSNE 3
mussel

M. edulis
10/6/2001

0.84
1

0.77
0.77
1.4B
1.3B

1

[381.38]
[11.89]
[6.46]
[1.52]

[11.16]
456.21
[9.72]
0.112
[0.99]

[171.38]

CASTINE 4
mussel

M. edulis
10/6/2001

1.4
0.89
1.5
1.2

2.3B
2.3B
1.4

[198.28]
[16.5]
[6,99]
[1.5] I

[11.36]
388.43
[11.22]
0.1065

[202.54]

CR-3
mussel

M. edulis
12/7/1974

[0.96]

[1.52]
30

[1.4]

0.06
[37]

GOOSE COVE
mussel

M. edulis
1/1/1993

[9 1]
[1-3] I

[89]

[6.3]
0.06
[0.95]
[0,5]
[180]

CR-3
clam

Mya arena ria
12/7/1974

[0.38]

0.28
[6.03]
736
[7]

0.01 !
0.09 i
[28] ;



Table 4.5-1
Marine Flora/Fauna Analytical Results

(Detects Only)

CONSTITUENT UNITS
Polyaromatic Hydrocarbons
1-Methylphenanthrene (ug/kg)
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Fluoranthene
Phenanthrene
Pyrene
Metals
Aluminum
Arsenic
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Mercury
Nicke!
Silver
Zinc

(ug/kg)

(ug/kg)
(ug/kg)_
(ug/kg)
(ug/kg)

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
jmg/kg)
(mg/kg]_
(mg/kg)
(mg/kg)
(mg/kg)

Fish Tissue
Screening Level

4.3
22
22
22

210
22

0.8
0.002
0.0O4
0.02

4
0.5 |

0.0008

0.042 |
0.37
0.3 I

CR-3 CR GOOSE POND
bloodworm coho salmon

Glycera Onchorhyncus
dibranchiata kisutch

12/7/1974 1/1/1975

57

HBX33m
0.08

CR-3
seaweed

Fucus sp.
12/7/1974

3.53

18.4
392
5

0.52
463

CR-3
seaweed
Chondrus

crispus
12/7/1974

0.46

4.9
29.6
1230
19.5

0.77
188



Table 6.0-1: RI/FS Data Needs

Data Item Potential
Data Gaps

Comments

Geology
Bedrock Elevation

Topography
Soil particle size

yes

no
yes

The true bedrock surface elevation should be
verified via drilling at key locations.
Site survey completed
Data needed for subsurface soils to evaluate
contaminant fate and transport and geotechnical
properties.

Hydrogeology
Overburden hydraulic
conductivity, other aquifer
parameters
Bedrock hydraulic
conductivity, other aquifer
parameters
Vertical hydraulic gradient

Water table elevation/flow
direction/seepage velocity
Bedrock aquifer
potentiometric surface

Goose Pond flow
information (tidal flow,
floodplain, flow rate, tidal
elevation, temperature/
salinity/pH profile with
depth in pit)
Sediment thickness and
lateral extent

Annual Precipitation

yes

yes

yes

yes

yes

yes

yes

yes

Data needed to evaluate fate and transport and
possibly to evaluate dewatering alternatives.

No hydraulic conductivity test data are available for
the bedrock. These data will be needed if bedrock
aquifer is contaminated.
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.
No water table maps exist and there are no ground
water monitoring points.
No data exist for evaluation of bedrock ground
water flow direction. These data will be needed if
bedrock aquifer is contaminated.
No data exist regarding flow in Goose Pond. These
data will be needed to evaluate the fate and
transport of contaminated sediment and surface
water.

Thickness estimates based on sub-bottom profiling
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.
Data need to be compiled for site.

Ecological
Wetland extent

Habitat

yes

no

No wetland delineation has been completed at the
site.
TRC completed a habitat evaluation.



Table 6.0-1: RI/FS Data Needs

Data Item

Bioassay

Background

Potential
Data Gaps
yes

yes

Comments

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.
Reference data were collected in the RI.

Nature and Extent of Contamination (On-site)
Bedrock ground water

Overburden ground water

Surface water

Sediment
Surface soil

Subsurface soil

Air/dust

yes

yes

yes

yes
yes

yes

yes

No recent test data exist to evaluate bedrock ground
water quality.
Need background data for metals due to expected
natural elevated metals concentrations.
No recent test data exist to evaluate overburden
ground water quality.
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 thickness and lateral extent.
Data needed to evaluate acid generating potential,
neutralization potential, sulfur content, metals
content and leachability testing of waste materials.
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.

Given the elevated metals concentrations in surface



Table 6.0-1: RI/FS Data Needs

Data Item

Biota

Potential
Data Gaps

Yes

Comments

soils, dust sampling should be performed for metals
and silica.
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

Surface water

Sediment

Surface soil

yes

yes

yes

no

Continued monitoring recommended due to
variable past results.
Sampling in Penobscot Bay should be conducted to
determine impact.
Sampling of water in sump should be performed
Sampling in Penobscot Bay should be conducted.
Insufficient data in Weir Cove.
Sampling of sediment in sump should be performed
Sufficient data exist for HHRA
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Figure 1.1-2: Site Plan
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Figure 1,3-2: Detail of
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Figure 1.4-1: Aerial
Photo, 1960

CALLAHMM MINING SUPCRFUNO SITE
(3KOOKSVILLE, MAINE



Settling
Pond

Former Goose Pond

Rock Pile 3

Upstream Dam

Mine Operations
Area

Black Clay
Dredged from Pit

Waste
Rock

Tailings Pile (Pond)

Photo Provided by
Albert Sandecki

Figure 1.4-2: Aerial
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Figure 1.4-4: Aerial Photo
of Mining Operations
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Figure 1.4-5: Photo of
Discharge Pipe

CALLAHAk WINiNG 'JUf 'ESf UNO ZI'll

3R00 i<Sv lL i . £ , MAINE

BKiElVletcalf &E<Sdy

TO
!:5C PHC.J

L_ : . o » ^ , hi.% OiH-52



Goose Falls Dam
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Figure 1.4-6: Aerial
Photo, 2002
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Figure 1.4-7: Photo of

Site from WRP-1
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Seismic Refraction Line

Seismic Reflection Line

Figure 2.2-1: Geophysical
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Figure 3.1-4: Side-scan
Image of Goose Cove
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All results in milligrams per kilogram (mg/kg)

250 500

SCALE IN FEET

1000

SURFACE SOIL SCREENING VALUES

Constituent Units
Arsenic
Cadmium
Copper
Lead
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Maine RAGs
Residential Soil

10
27
650
375
1500

Region IX PRGs
for Residential Soil

3.9E-01
3.7E+00
3.1E+02
4.0E+01
2.3E+O3

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

FIGURE 4 . 1 - 1
SURFACE SOIL ANALYTICAL RESULTS
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All concentrations in
milligrams per kilogram (mg/kg)
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1000

SEDIMENT SCREENING VALUES

Constituent
Areenic
Cadmium
Copper
Lead

Units
mgfcg
mgftg
mg/kg
mgrttg
mg/kg

NOAA SQRT for
Fresh Water Sediment

17
3.5
197
91.3
315

NOAA SQRT for Manna
Sediment

41.6
4.2
108
112
271

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

FIGURE 4 . 2 - 1
SEDIMENT ANALYTICAL RESULTS
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All concentrations in
milligrams per kilogram (mg/kg)

SEDIMENT SCREENING VALUES

Constituent
Arsenic
Cadmium
Copper
Lead
Zinc

Units
mg/kg
mg/kg
mgfkg
mg/kg
mg/kg

NOAASQRTfbr
Fresh Water Sediment

17
3.S
197
91.3
315

NOAA SORT for Marine
Sediment

41.6
4.2
108
112
271

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

FIGURE 4.2-2
SEDIMENT ANALYTICAL RESULTS

BACKGROUND LOCATIONS
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All concentrations in
micrograms per liter (ug/l)

0 250 500 1000

SCALE IN FEET

SURFACE WATER SCREENING VALUES

Constituent
Arsenic
Cadmium
Copper
Lead
Zinc

Units
•-r.il
ug.1

ugfl
ug/l
ugfl

Fresh Water
Screening Criteria

150

0.25
9

2.5
120

Salt Water Screening
Criteria

36

8.B
3.1
8.1
81

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

FIGURE 4 . 3 - 1
SURFACE WATER ANALYTICAL RESULTS

CALLAHAN MINING SUPERFUND SITE
BROOKSVILLE, MAINE

Metcalf & Eddy

TPC
Boott Mills South
116 John Street
Lowell, MA 01852
978-970-5600

TRC PROJ. NO.: 02136-0540-017H9

EPA CONTRACT NO.: 68-W6-00+2

RAC SUBCONTRACT NO.: 107061



All concentrations in
micrograms per liter (ug/l)

SURFACE WATER SCREENING VALUES

Constituent
Arsenic
Cadmium
Copper
Lead
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Units
ug/l
ug/t
ug/I
ug/l
ugli

Fresh Water
Screaning Criteria

150
0.25

9
2.5
120

Salt Water Screening
Criteria

36
8.8
3.1
8.1
81

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

FIGURE 4.3-2
SURFACE WATER ANALYTICAL RESULTS
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AN concentrations in
micrograms per liter (ug/l)

Constituent
Arsenic
Cadmium
Copper
Lead
Zinc

DRINKING WATER SCREENING VALUES

Units
ug/l
ug/l
ug/l
ug/l
ug/l

EPAMCLs
10
5

1300
15

None

State of Maine
MEGs

10
3.5

1300
10

2000

Region IX Tap
Water PRGs

0.045
1.825
146

None
1095

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

FIGURE 4 . 4 - 1
RESIDENTIAL WELL ANALYTICAL
RESULTS - NORTHERN AREA
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All concentrations in
micrograms per liter (ug/l)

DRINKING WATER SCREENING VALUES

Constituent
Arsenic
Cadmium
Copper
Lead
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Units
ugfl
ug/l
ug/l
ug/l
ugfl

EPAMCLs
10
5

1300
15

None

State of Maine
MEGS

10
3.5

1300
10

2000

Region IX Tap
Water PRCs

0.045
1.825
146

None
1095

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

FIGURE 4.4-2
RESIDENTIAL WELL ANALYTICAL

RESULTS - EASTERN AREA
CALLAHAN MINING SUPERFUND SITE

BROOKSVILLE, MAINE

Metcalf & Eddy

TRC
Bcott Mills South
116 John Street
Lowell, MA 01352
978-970-5600

TRC PROJ. NO.: 02136-0540-017H9

EPA CONTRACT NO.: 68-W6-0042

RAC SUBCONTRACT NO.: 107061



All concentrations in
micrograms per liter (ug/l)

Constituent
Arsenic
Cadmium
Copper
Lead
Zinc

DRINKING WATER SCREENING VALUES

Units
ug/l
ug/l
ug/l
ug/l
ug/l

EPA MCLs
10
5

1300
15

None

State of Maine
MEGS

10
3.5

1300
10

2000

Region IX Tap
Water PRGs

0.045
1.825
146

None
1095

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

FIGURE 4.4-3
RESIDENTIAL WELL ANALYTICAL
RESULTS - SOUTHERN AREA
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Boott Mills South
116 John Street
Lowell, MA 01852
978-970-5600

FIGURE 4 .5 -1
MARINE FLORA/FAUNA
ANALYTICAL RESULTS
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Appendix A

Field Data Forms



ALL-WEATHER

Environmental
FIELD BOOK

No. 550 F



Date

S A U / ^ I t\IU\t+U



L_K£ Dme / / / J * / * * »



Sht$>tl -> *'I Sf-jf// Q&/ / S±-y* //~^ $\-{-f

f/«Wy Ltiiff r*^ i l6°F

im_^^,f_

\.»ir.U>.bL/i

A^AtAfAl.^,

SI : - . . - ••



Location __L^lAk±K-M*A^..- -.. - Date

Project / Client J f. <• -fg f ^ > J / Cc^yg..^_V K.T—/LU< /( 2T /

A/BS7



, ( $•.*,*//*£ ft T / Project/Client' Sl*tb*te }n I

M-hE J EPA

IHjXp' IwJI

t-Hf*

<?A\.A.LIZL\





Location C «4.\ ^U»i i Iw,
Project / Client



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Daterrime:

of3o
Sheet / of_[_

TRC Personnel:

Sample No.:,

Depth/Interval Sampled:.

Sample Type:^GratyCompostte or Both
(circle)

Media:.
<circle)

^Surface Soil
SubsurfaceSoii
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

-Ho

TJZ,

z.

Field Screening Information:

Type of Meter:

Observations:

Silly

Other Field Measurements:
tfff.

ftp'n
fie

+7CW*

wfxoy-
0lfX7l

TME
M.GS *. ff.f A.

^'V
5.0$*

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3"

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 orlO%) X.
Tap Water £
Methanol . f£
Hexane
Acetone L^
Air Dry Ji
Dl Water IS
Air Dry
None

ANALYTICAL PARAMETERS

AF-212

N2 120550 Signed: JA^^' ^
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

k. La

Date/Time:

1006
Sheet ' of '

TRC Personnel:

,

Sample No.:

Depth/Interval Sampled: u"6 t

Sample Type: (GraB>Composite or Both
{circle)

Media:
(circle)

^Surface SoJ
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

U-.

to f7fT-75 5.1
flit HI 5.0.

tt.to

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

S'h.L,

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

(0%

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3(1or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume'
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES

YES

YES

%'/Ac 15 " YES X-tt
D YES NO

D YES NO
AF-212

N2 120551 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet _J_ of _/_

TRC Personnel:

. A
Sample No.:.

Depth/Interval Sampled: 0~ Q f

Sample Type: Crab.£omposrte or Both
(circle)

Media: ^Surface Sojj)
(circle) Subsurface Soil

Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

LL.

Field Screening Information:

Type of Meter: 0 1 / M 0

Observations:

Other Field Measurements:
it*

v t .

Jft. 5 1
5,3 V.

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

*kl

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Baiter
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED
Tap water 2
Alconox 5̂
Tap water j£
HNO3 (1 ortO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry tj£.
Dl Water £
Air Dry f l
None

DESCRIPTION:

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES 111 J X hi fi&tO tiowo
YES VfiA Aits*
YES

Jt, //>»is YES

Ztt Cldy •a. AttSX

YES NO
UjL

n YES NO
c

N2 120552 Signed: J.
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

R. RutHz.

Date/Time:
Sheet __/_ of /

TRC Personnel:

Sample No.:.

Depth/Interval Sampled: 0~ (\ i » t U

Sample Type: vGratyComposite or Both
(circle)

Media: <SurfaceSoiT> Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

\

Field Screening Information:

Type of Meter:

Observations:

r/w (m n.
Other Field Measurements:

>. iiit,

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES lies' MSTL
YES NO

D YES NO

YES NO

YES NO

• YES NO
AF.21:

2 120398 Sicned:
Re\r B July 1991



TRC
Sample Log Sheet

Project:

U
Project No.:

Contractor Personnel:

Date/Time:
Sheet _j_ of _J

TRC Personnel:

T U. 4- A

Sample No.:

Depth/Interval Sampled:

Sample Type:
(circle)

b^pomposite or Both

Media:
(circle)

Surface Soil
s .

Subsurface Soil

Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: flt^A Q pp

Observations:

Other Field Measurements:
mtlst

ED

fie

if7 g% £i

djtl !<)£

TAAP

it 70
?«

$*vi

•V
I.
5.

.f.

0

0

o{
00'

37.70

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2n or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmefer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or!0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES Okj y *
VOt s YES

YES Atl&i
YES

D YES NO

n YES NO

2 120553 Signed: 'A Rev. 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet ' of

TRC Personnel:

"3". {{u-ttr, fi. A-e

Sample No.:

Depth/Interval Sampled: 0 - ^ >\ t fs * i,

Sample Type: (Grabjbomposite or Both
(circle) \S

Media:
<cirele)

^ p
SubsurfaceSoH
Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: Q\ff^ Q flp

Observations:

Other Field Measurements:

' • * •

C-Ps

A g OtH Z07
&W lot

TAAE

2H. 7 J*.

3^753. — 5 - / 3>

3 7. 71

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of •
Collection

CLP
Sample

CLP
Case#

YES ti d^- IKS' 0*57)1
YES ILLS' Al&TQ
YES Ut
YES

n
lit AlBTO

YES NO

D YES NO

AF-212

N? 120554 Signed: fa Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet /of /

TRC Personnel:

Sample No.:.

Depth/Interval Sampled:.

Sample Type: (Grab) Composite or Both
(circle)

Media:
(circle)

jrface Soil
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: /\{ /fa

Observations:

Other Field Measurements:

TPS

6*>t F~z $*«*. ¥ '
f f m I

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3") _

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

DESCRIPTION:

Time of
Collection

CLP
Sample

CLP
Case#

YES n.

D YES NO

YES NO

YES NO

YES NO

• YES NO

? 120401 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

ft.

Date/Time:
Sheet J_ of /

TRC Personnel:

3". ffuv+u, /\. Si

Sample No, $$-

Depth/Interval Sampled: U~"6 t»tL*S

Sample Type: \T3rabJ)Composlte or Both
(circle)

Media: ('Surface Soil
<circle) SntenfTace~S*oil

Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: Q |/AA ' 0 pf K

Other Field Measurements:
\ Ml

y.i«.
its*A. F.o

: . BEtHH-ltt
BE

S>0A 17. t?
aa.yf r./

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water l f l &\L U

Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

5.

BE wits' si.ee3.
. 5.t

57.
Time of

Collection
CLP

Sample
CLP

Case*

YES 111 / >• frx.
YES AlRTl
YES

1& f\A»\ YES

YES NO

• YES NO

N2 120555 Signed:
Rev: 8 July 1991



7RC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:

His-
Sheet ' of

TRC Personnel:

3. tt<"+Uf A. 6**

Sample No.:. J tt-

Depth/Interval Sampled: P~C h

Sample Type: (Grab/Composite or Both
(circle) v — y

Media:
(circle)

(Surface Soil J
Subsurface'Soil
Other

Sediment

Surface Water

Ground Water

W
Sketch of Sample Location

Field Screening Information:

Type of Meter: fj //\

Observations:

Other Field Measurements:
P-l

i - I l**tt irv/

irPS

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water X
Alconox
Tap water
HNO3 (1
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES Ir-t hilt P0S71G
YES ffib) Hi »2..

YES NO

D YES NO

• YES NO

• YES NO
AF-2

2 120399 Signed:
Rev: B July 1991

T



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet

TRC Personnel:

Sample No.: S S ~

Depth/Interval Sampled: 0 " C

Sample Type: (Grab/Composite or Both
(circle)

Media:
(circle)

Surface]
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

-F
Field Screening Information:

Type of Meter:

Other Field Measurements:

Observations:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1
Tap Water
Methanol
Hexane
Acetone
Air Dry \&
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES 0OS7I7

u YES NO

n YES NO

• YES NO

YES NO

• YES NO
AF-21

Kl? 120400 Signed: A
Rev: 6 July 1991



TRC
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:
Sheet _/__ of J _

TRC Personnel:

Sample No.: ^S-*)l&

Depth/Interval Sampled: £?-£

Sample Type:(Grab^bomposite or Both
(circle)

Media:
(circle)

jrface SoH.,
Subsurface Soil
Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

-t>S rate S.vf.

$*% F-z (•***<

11 7^>

31-3o

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water

Tap Water
Methanol
Kexane
Acetone
Air Dry
Dl Water
Air Dry
None

•d?

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES as*
YES 31*

Sl/oc Is YES It*. its* 3351 f
YES )*$<

YES NO

• YES NO

AF-212

N2 120556 Signed:
Rev: 8 July 1991

(/ fr



7WC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet _/_ of/

TRC Personnel:

Sample No.:

Depth/Interval Sampled:

Sample Type: (tSritojComposite or Both
(circle)

Media: Surface S o Q Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

\L
t i

Field Screening Information:

Type of Meter: „ , , , „ QDQ

Observations:

J.
Other Field Measurements:

7*/. I. lnt< .

use

i 1LT
TOft

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowe!
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES ly
Vcx-'-s YES

YES Hio
YES -eg
YES NO

D YES NO
AF-212

N2 120557 Signed:
Rev: 8 July 1991



rac
Sample Log Sheet

Project: Project No.

Contractor Personnel:

/?•

Date/Time:
Sheet t of J _

TRC Personnel:

Sample No.: SS-*/rL

Depth/Interval Sampled; O~G> i'<?c!t<S

Sample Type: (Grab^Compostte or Both
(circle)

Media: (surface SoiD Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

•4
f***i . y. l***~*

/*•»<.

6PS

P> SJU-

1- '̂4' 31 .

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

C

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED

Tap water ^
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

DESCRIPTION:

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES an A/
YES

YES

X YES

D YES NO

D YES NO

N2 12Q558 Signed:
Rev: 8 July 1991



7KC
Sample Log Sheet

Project: Project No.:

071% o9h
Contractor Personnel:

Date/Time:
Sheet J_ of

TRC Personnel:

Sample No.: . < < " -

Depth/Interval Sampled:

Sample Type: {Grab^Composite or Both
(circle)

Media: Surface SoiP) Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: ^ ^ D

Observations:

Other Field Measurements:
cdf-i /

,\'< -L

BO HI eta itsi
5./

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

•

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water ^
HNO3 (1 or10%) p&
Tap Water
Methanot
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

'Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES /*

YES

YES

YES

YES NO

n YES NO

AF-212

N2 120559 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

K, B

Dale/Time:
Sheet J_ of J_

TRC Personnel:

Sample No.:

Depth/Interval Sampled: Q- £

Sample Type: *Grab/iComposrte or Both
(circle) — J

Media: ^SurfaceSoil?
(circle) Subsurface Soil

Other _

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Other Field Measurements:

C-PS

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

s Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backtioe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES Tti ft*. I HiS
n YES NO

n YES NO

• YES NO

• YES NO

• YES NO

AF-212

N2 120547 Signed:
Rev: 8 July 1991

a



TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

ft.

Date/Time:

WO
Sheet _J_ of J_

TRC Personnel:

A
Sample No.: S S ~ H IS

Depth/Interval Sampled:

Sample Type:
(circle)

; Composite or Both

Media:
(circle)

jrface Soil,,
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Field Screening Information:

Type of Meter:

Other Field Measurements:

Sketch of Sample Location

Observations:

t; 14 . v.

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water £
HNO3 (1 orlO%) £
Tap Water £
Methanol [£
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES fo) I >Uz. Win
D YES NO

• YES NO

• YES NO

• YES NO

• YES NO

N2 120546 Signed:•-H- 4. Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet J _ of J_

TRC Personnel;

Sample No.:
Sketch of Sample Location

Deptti/lnterval Sampled: O -(+ t'-^cM ^

Sample Type: (Grab^Composite or Both
(circle)

'i^

Media: /Surface Soil^ Sediment
<cirele) Subsurface Soil Surface Water

Other Ground Water

\

Field Screening Information:

Type of Meter:

Observations:

C-f+tU

Other Field Measurements:
i} 3*% f,

&PS

BE tit XSk
It.
32.

• 67
<\\
Of

S.
s.
5.

)
1
(
o

?f.77

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume'
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES tne
YES 4/1 Dl
YES Tee.
YES

n YES NO

D YES NO

AF-212

N? 120560 Signed: fij^ A W\.
Rev: 8 July 1991



7HC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Rt

Date/Time:
Sheet_[_ of

TRC Personnel:

A.

Sample No.: - W 7

Depth/Interval Sampled: 0" C ik

Sample Type: prab/Composite or Both
(circle)

Media: Surface SoU^ Sediment
(cirole> SuDsurTaceSoil Surface Water

Other Ground Water

Sketch of Sample Location

.£•<-

I—

Field Screening Information:

Type of Meter: yy fh

Other Field Measurements:

Observations:

£fih f-z ^-
J'

jr Hi
fci* 4

1

H'tyiA. '-la **k^

r

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

• Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES lit ft-a

YES NO

YES NO

YES NO

YES NO

• YES NO

N2 120549 Signed:
Rev: B July 1991



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:

•hi MS
Sheet __/_ of _J_

TRC Personnel:

Sample No.: S S ~ *f / ft

Depth/Interval Sampled: 0~ /?

Sample Type: (prat}! Composite or Both
(circle)

Media:
(circle)

urface Sojj
Subsurface Soil
Other

Sediment

Surface. Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: fa j ^

Observations;

Other Field Measurements:
K F't

C-P*
I/. /*'&*j ot&i

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3(1oii0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume-
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES Tit

D YES NO

YES NO

YES NO

YES NO

D YES NO
AF-212

N2 120548 Signed: 4.
Rev: 8 July 1991



7WC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

I . 8*rt>SV-

Date/Time:

aw
Sheet _/_ of _]_

TRC Personnel:

.
/I.

Sample No.: - Hit

Depth/Interval Sampled:.

Sample Type: "\3rab,)Composite or Both
{circle)

Media: (Surface^SpiL3 Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Locationr

o

Field Screening Information:

Type of Meter: J\{ //\

Observations:

Other Field Measurements:
ult. • 4**. t«.

CrlS

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED

Tap water
Alconox
Tap water
HNO3 (1 ortO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

DESCRIPTION:

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES (NO) 3-t ttH-0
YES NO

YES NO

D YES NO

• YES NO

• YES NO

: it.

N? 120394 Signed:
Rev: 8Jul/1991



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet _]_ of J_

TRC Personnel:

A.

Sample No.:.

Depth/Interval Sampled:

Sample Type:'
(circle)

9, Composite or Both

Media:
(circle) Subsurface Soil

Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

J O .

Field Screening Information:

Type of Meter:

Observations:

y-
Other Field Measurements:

/l c'.U} -?Kr/.

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1
Tap Water'
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES IMS'
YES NO

YES NO

n YES NO

• YES NO

• YES NO
AF-2

IN 2 120395 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time: j ^
Sheet _J_ of _J_

TRC Personnel:

o: A
Sample No.: S S " tyX. f

Depth/Interval Sampled:

Sample Type: X^rab^omposrte or Both
(circle)

Media:
(circle)

urfaceSoi
Subsurface Soil
Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: tf /fi

Observations:

Other Field Measurements:
kti. ret. P-
(i U fitt.

CrPS

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3") _

OTHER:

Trowel
Shelby Tube

s- Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox ^
Tap water
HNO3(1or10%) Q
Tap Water
Methanot
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES (kly
• YES NO

D YES NO

• YES NO

D YES NO

• YES NO

2 120396 Signed: /A*
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:

im
Sheet J_ of _J_

TRC Personnel:

3". . A

Sample No.:

Depth/Interval Sampled: t/ —

Sample Type: n|rab) Composite or Both
(circle)

Media:
(circle)

Surface SojT
Subsurface Soil
Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: f^//\

Observations:

Other Field Measurements:
il+j I F~M

"toe*

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water

Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES / /

• YES NO

• YES NO

D YES NO

D YES NO

• YES NO

2 120397 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:

ll/So/fif 1010
Sheet _]_ of /

TRC Personnel:

X ttt^H,, A.
Sample No.: V S ~ */~^ •*

Depth/Interval Sampled: 0 " 0

Sample Type: ^ra&fpomposite or Both
(circle)

Media: ^Surface Sqj]^ Sediment
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

Iff

Field Screening Information:

Type of Meter:

Observations:

F-t,

Other Field Measurements:
Iff/, lt~/O

(rPS

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Barter

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1
Tap Water
Methano!
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

* ' < ; YES ioio
YES NO

YES NO

YES NO

• YES NO

• YES NO

AF-J

120389 Signed: •j.'itt:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet ' o f '

TRC Personnel:

7. Hi**}** v A.

Sample No.:

Depth/Interval Sampled: (f~Q IK.

Sample Type: \Graq, Composite or Both
(circle)

Media:
(circle) Subsurface Soil

Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

N

sO.

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1
Tap Water
Methanol
Hexane
Acetone
Air Dry %
DI Water £
Air Dry | K
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES tfcfc I X

D YES NO

D YES NO

• YES NO

• YES NO

• YES NO
AF.21;

I\I2 120390 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet _]_ of _£

TRC Personnel:

Sample No.:.

Depth/Interval Sampled:

Sample Type: \3rab) Composite or Both
(circle) x —

Media:
(circle) Subsurface Soil

Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: fy /*

Observations:

Other Field Measurements:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

V

•

OTHER:

Trowel
Shelby Tube

Dredge Sampler

Kemmerer

Extended Aim

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3(1
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS

n
n
D
n
n

Filtered
(circle)

YES ( N O )

YES NO

YES NO

YES NO

YES NO

YES NO

Preservation
Method

i

Volume
Required

1 **W

Time of
Collection

1015

CLP
Sample

0»57&

CLP
Case#

2 120391 Signed:
Rev: 8 July 1991



7WC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet _[_ of J_

TRC Personnel:
*T UJ - rtu

Sample No.: S S - H'X

Depth/Interval Sampled;: D~ £

Sample Type:
(circle)

) Composite or Both

Media:
(circle)

L§ojf
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: fi / A

Observations:

Other Field Measurements:
. ft 7. f

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECOM. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water ^- j ^
HNO3 (1 o r t f o ^
Tap Water ^
Methanol 2
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

0 YES I x
D YES NO

• YES NO

YES NO

YES NO

YES NO
AF-212

I? 120392 Signed:: fa L Rev: 8 July 1991



7WC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet _ /_ of _]_

TRC Personnel:

Sample No.:.
066

I
DeptMnterval Sampled:, 0

Sample Type:/Grab}Composite or Both
(circle) \y

Media:
(circle)

Surface SoM.
***—•—-

Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: ,A// '

Observations:

f ' I' - / .

Other Field Measurements:
Up

CMS

SAMPLE COLLECTION EQUIPMENT:
DECONTAMINATION PROCEDURE:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

rT
DECON. FLUID
Tap water
Alconox
Tap water

USED DESCRIPTION:

Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Methc

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

[7J ; )\ I R l > YES1K.
YES

n YES NO

• YES NO

• YES NO

• YES NO

HRI2 120386 Signed:
Rev: 8 July 1991

(/



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet / of

TRC Personnel:

'r- fit,

Sample No.: 728

Depth/Interval Sampled: 0~C

Sample Type: \3rab)CompositeorBoth
(circle)

Media:
{circle)

Surface Soil
subsurface Soil
Other

Sediment
Surface Water
Ground Water

Sketch of Sample Location

N

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:
tetfsutj to

/y
'A F,

(t^

(. v

X/«

kit*,*.
V J

I . \f. / t r i e ,

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

\ /

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water ^
Alconox
Tap water

Tap Water
Methanol.
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Casefl

M-tKIs YES OUy oz. 0057 3$

D YES NO

D YES NO

• YES NO

D YES NO

• YES NO

AF-212

N2 120388 Signed:

T
7 / J L

Rev: B July 1991



TRC
Sample Log Sheet

Project: Project No.:

2
Contractor Personnel:

k. jfw to $z.

Date/Time:
Sheet J_ of _/_

TRC Personnel:
—f- L J - -L A

Sample No

Depth/Interval Sampled: 0

Sample Type: VGrabj Composite or Both
(circle)

Media:

(cire le> Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

7 si

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements: j
/I l i

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS

• hAekW
D
D•••

Filtered
(circle)

YES

YES

YES

YES

YES

YES

(NO ";

NO

NO

NO

NO

NO

Preservation
Method

),6< </^Kv

Volume
Required

Time of
Collection

CLP
Sample

•

CLP
Case*

AF-21-212

N2 120387 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:

\\lio/»t 0100 Sheet _ / _ of _J_

TRC Personnel:

Sample No.:. /

Depth/Interval Sampled:.

Sample Type: 'vurab/Composite or Both
(circle) ^~^

Media:
(circle)

^SurfaceJ
Subsurface Soil
Other

Sediment

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter: j^ Ij\

Observations:

u, / a, r>rt

Other Field Measurements:
F.
Mi -'*{. is.

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle 1—

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3{1or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

• Time of
Collection

CLP
Sample

CLP
Case#

YES t - C

YES fiZ .

D YES NO

D YES NO

• YES NO

• YES NO
AF-212

A/0 Signed:
Rev: 8 July 1991



Bool:-Bnd-N-Env-Fab c<w550F



CONTENTS

a. Qtoh. .

!;B ••'. i:n- ksair!i: Ail-Wcather
: ii-'J snhHiiot1 the written

;ii",.;'!tiirrg i;ri!icai litlcl data in j i l K
:;;•• 1;: all-vvealher

Papef - A
. li is widely

ds of waather

•:.• E i™ corJi:s. Hazardous dussificHlions Coritmer lypss
"6 Sampling iijidelinos (

ne.s (Sulids)
Volunni •)! Walec in Cii'jirt) T hi •: Gruund Wsler Moniicririg Well

PUC Pi|» . laing 1,-ibie:,

mia (LBiigin Weighl \WnmB. TemD. Me. )
•Olncily

(?l C/miaminsnls for ir= T-wprJiy Characiensiic



ti:l '' :K'









Project/ Client



Location

Project / Client



me
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet J of f

TRC Personnel:

Sample No.: - t>

Depth/Interval Sampled: / / A "

Sample Type: /Grab,/Composite or Both
(circle) Vy

Media: Surface Soil Sediment
(circle) Subsurface Soil SuifacejMaiejL

Other /"GroundWater

Sketch of Sample Location

Field Screening Information: Observations:

Other Field Measurements:

Do

" 2L

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:R: _ . . ft
\ IT*

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water 1 1 * v / \
Methanol . [_] (\/n
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES C1 nwr
YES (NO J

YES yej

n YES NO

• YES NO

• YES NO
AF-212c

N2 120598 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet ) of . /

TRC Personnel:

Sample No.:
of Sample Location

Depth/Interval Sampled:

Sample Type: /Grabybomposite or Both
(circle) y

Media:
(circle)

Surface Soil

Subsurface Soil

Other

Sediment

Surface Water

around Water

Field Screening Information

Type of Meter:

Observations:

Other Field Measurements:

D

bo

t^ s

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER: - •

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES A Ilk.m YES fee
YES ffi• YES NO

• YES NO

• YES NO

AF-212

N? 120601 Signed:
Rev: 8 July 1991



7WC
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:
Sheet

TRC Personnel:

Sample No.:

Depth/Interval Sampled:

Sample Type: (Grab) Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment
Surface^Water
€roundWa

Sketch of Sample Location

Field Screening Information:

Type of Meter: y %% £fj> totjg

Observations:

SWcU
Other Field Measurements:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER: ^ . .

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES (NO)

Q YES \n
\roCi YES

D YES NO

• YES NO

• YES NO

AF-212

N2 120600 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:

t Sheet / of /

TRC Personnel:

c , jfa

Depth/Interval Sampled: ftV

Sample Type:
(circle)

b/Composite or Both

Media:
(circle)

Surface Soil

Subsurface Soil

Other

Sediment

^SurfgcfiJflfater
. Q Ground WaieV)

Sketch of Sample Location

Field Screening Information

TypeofMeter:

Observations:

Other Field Measurements:

- if
(W -

^ 3-tf
326./

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 oM0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

Wfl

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES (22-f

YES

YES NO

• YES NO

• YES NO

AF-21

° 120602 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet f of /

TRC Personnel:

Sample No.: - if

Depth/Interval Sampled:.

Sample Type: /SrabJComposite or Both
(circle) ^ 7

Media: Surface Soil Sediment
(circle) Subsurface Soil Surface Water

Other ground Water

Sketch of Sample Location

Field Screening Information

Type of Meter:

Other Field Measurements:

(0,0

~ 10-

Observations:

T f L

4

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER: I A"*

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Ann

Bailer

Backhoe

Van Dorn Bottle

fJh

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or1u%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

frit
YES 0*5*51
YES _E [Kl

D YES NO

• YES NO

• YES NO
i|2

N9 120599 Signed:
Rev: B July 1991



Sample Log Sheet

Project:
r.

Project No.:

Contractor Personnel:

Date/Time:

\<\s
Sheet ' of

TRC Personnel:

c
Sample No.:.

Depth/Interval Sampled:

Sample Type:
(circle)

i, Composite or Both

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment
Surface Water

(Ground Water ĵ

Sketch of Sample Location

_L
Field Screening Informatio

Type of Meter: Y &

Observations:

Other Field Measurements:

£ o f t

? -

\\
(

i<\

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER: - ^

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle).

Preservation
Method

Volume
Required

Time of
Collection

QLP
Sample

CLP
CasG#

(WUJU YES (.N 1 H
YES CNd_

YES \LL

D YES NO

D YES NO

• YES NO

AF-212

N? 120597 Signed: J,
Rev: 8 July 1991



7WC
Sample Log Sheet

Project No.

Contractor Personnel:

Date/Time:

I
Sheet / of /

TRC

Sample No.:

Depth/interval Sampled: C_J £- o r £AA? V

Sample Type: Grab, Co
(circle) 1--""'

Both

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment

Surface Water

Sund-WateT

Sketch of Sample Location

V

1
• v.

Field Screening Information

Type of Meter:

Observations:

Other Field Measurements:
k

a - o.
SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER: !\

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

El (WW> YES (fT6)

YES (N9) n
a VQd YES

D YES NO

• YES NO

• YES NO
AF-212

N9 120596 Signed
Rev: 8 July 1991
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= Level D

LlTT 1noo cs-ivnoH-Qi,
Lo+ P I 0 8 5 O C P Ca+ 66 Co



Project / Client g^_Sft/S\a/_gcHrV\p\ir>g f € P M M^C



$i~*ietftT?J'%



7WC
Sample Log Sheet

Project: C*.U* h*n Project No.:

Contractor Personnel:

DateATime:

i3-r*
Sheet / of I

TRC Personnel: t<

Sample No.:

Depth/Interval Sampled:

Sample Typef Grab^JZomposite or Both
(circle)

Media: Surface Soil Sediment _

(circle) Subsurface Soil ^Surface WaterJ?

Other Ground Water

Sketch of Sample Location

SkuJ-

Field Screening Information:

Type of Meter: \JS~JL

Observations:

Other Field Measurements:

ftf= 7.
if. 11

It
t

/>#

d

\, C

\JtrT4 t

- XJ ' *r

1-CJ

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER: S

Trowel
Shelby Tube
Dredge Sampler
Kemrnerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 ortO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Casc#

/^- /^///Aftf, IK IL
-- \wlMo.

^LlA^X I v I f L
IfL

payi ( ^<>a?AF-212

N2 120377 Signed: L i i EKZ""*"1



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet _Z_ of

TRC Personnel:

Sample No.:

Depth/Interval Sampled: 0 " f r^T

Sample Type: (GratyComposite or Both
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil <Sfirface Watery

Other Ground Water

Sketch of Sample Location

\

17

7

Field Screening Information:

Type of Meter: yj {ft

Observations:

l>

Other Field Measurements:
CA (Sr N-->*^

yj f IU

p^ _ ^

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3(1oii0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES

/YES) NO L \\<r<
YES •100

D YES NO

D YES NO

• YES NO
AF-212

120592 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project No.:

Contractor Personnel:

Date/Time:

l Sheet ' of1 nt f

TRC Personnel: C'€*n+*4~/

Sample No.:

Depth/Interval Sampled:

Sample Type-/"Grab} Composite or Both
(circle) v —

Media:
(circle)

Surface Soil

Subsurface Soil

Other

Surface Wate?

Ground Water

Field Screening Information:

Type of Meter:

Other Field Measurements:

Uz. * 2<n.
OS]

RZ1

Sketch of Sample Location

Observations:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER: • /

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
01 Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample^*

CLP
Case*

NO IXIL
YES /v IL,
YES

YES NO

• YES NO

• YES NO

2 120376 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project:
C l l

Project No

Contractor Personnel:

Date/Time:
l Sheet [ of \

TRC Personnel:

Sample No.:

Depth/Interval Sampled: Q~~vQ

Sample Type£ Grab^Composite or Both '
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment
<SurfaceWatgr3

Ground Water

Sketch of Sample Location

le.

Field Screening Information:

Type of Meter:

Observations:

-fresh

Other Field Measurements:
-FrOKW ct ca-Hct. i l

DO

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox1

Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
D) Water
Air Dry
None

ANALYTICAL PARAMETERS



7KC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet / of

TRC Personnel:

J.

Sample No.: l§*p-Hril
/

Depth/interval Sampled:

Sample Type:rGrab/Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Other Field Measurements:

DD'.IQ.U

Observations:
V G V 1

SAMPLE COLLECTION EQUIPMENT: DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
SplH-*poon (2" or 3")

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

Tap water .
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

NO Mi 1 w IKIL
YES pH-l t YlL
YES (NO)

D YES NO Ol'HM
YES W.

NO IP L
Mr-2\2

N2 120593 Signed:
Rev: 8 July 199



7WC
Sample Log Sheet

Project: p r oj ectNo.

Contractor Personnel:

Datemme
• • " / / * , Sheet I of /

TRC Personnel: /k

Sample No.:

Depth/Interval Sampled:

Sample Ty
(circle)

GrajyComposite or Both '

Media: Surface Soi! Sediment
(circle) Subsurface Soil gurfacefwateT

Other Ground Water

Sketch of Sample Location

El

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements: *1cf- ^ 0

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
SpatuJa/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhpe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Atconox
Tap water
HNO3I
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

JlA.IJ^+C'

YES (fift>
«^is> NO

pti-\ w/r4fO6,

f*=) w/tyA^
YES ( N ^

YES NO

• YES NO

D
212

N2 120385

YES NO

8 July 1991



TRC
Sample Log Sheet

Project
l

Proiect No
o

H

Contractor Personnel:

ilfo
Sheet f of I

TRC Personnel:

Sample No.: ̂  LJ -

Depth/Interval Sampled: Q **

; or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment

Ground Water

Sketch of Sample Location

•S.C*.

/ • * * =

Field Screening Information:

Type of Meter:

Observations:

J-C-C

Other Field Measurements:

fiat

Pb

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

c»n toaJ

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3(1or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle) Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

, -Vtrt YES ( 1*1
NO 02H1 fYl

YES

YES NO

D YES NO

D YES NO

N2 120373 Signed:

T
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

3

Contractor Personnel:

Date/Time:
Sheet / o f /

TRC Personnel:

Sample No.: $ U/~

Depth/Interval Sampled: D~~

Sample Type: /Graft, Composite or Both •
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil ("^Surface Water>

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

nQP
ft? <=•*•

20.

SAMPLE COLLECTtON EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(circle)

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3

Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES C_ «!•/>••

YES

YES NO

D YES NO

a YES NO
AF-21:•-212

N2 120375 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project No.
opiatMm-e

Contractor Personnel:

Date/Time:
Sheet I of I

TRC Personnel:
A • |c.Sea|rS

Sample No.: - *-V\ Q

Depth/Interval Sampled: 0 "

Sample Type: (GrabjComposite or Both
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil (Surface Water^

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:
\o £•& hi . as»

7.QJ? 'C

23?=? I.

Vt •fid

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:,

dedU Cocked

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(circle)

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

• u p vt % 1^ ^

reservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES 10/VS
NO 10

YES W&OmL
n YES NO

• YES NO

YES NO

2 120369 Signed: IMP
Rev: B July 1991



me
Sample Log Sheet

Project:

C
Project No

Contractor Personnel:

Date/Time:
Sheet \ of t

TRC Personnel:
A t t l , A.

Sample No.:

Depth/Interval Sampled: 0 "

Sample Type: £rab/Composite or Both '
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil (^Surface Watery

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

Off-P

1.16' -= \

1+
N4: / Ineom't ̂  ^ t\dl<g

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

dlcolv

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
01 Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

reservaTio
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

/ffirMYES J>HHWlttMn3 ly.lL 02/

K l l Moo DOSfcSo
1100

D YES NO

• YES NO

• YES NO
AF-2

? 120370 Signed:



7RC
Sample Log Sheet

Project No.:

Contractor Personnel:

Date/Time:
Sheet \ of (

TRC Personnel: C , FoStCV,

Sample No.: H I

Depth/Interval Sampled: "U

Sample Type^ Gratjt Composite or Both
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil CSurface Wate?;

Other Ground Water

Sketch of Sample Location

oti If

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

OR.F

Po
Sal

•7.

V

•f\

iv *

. \

O

S7- »p-T-

^ LI f4-.

r t a

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2B or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

sservation

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dt Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preserva
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES I V l L \\\S
NO \\\S

YES I v6oo«\i UlS• YES NO

• YES NO

• YES NO

2 120371 Signed: fr\
I""

Rev: 8 July 1991



TRC
Sample Log Sheet

rpiect:
V

Project No.:
0X*><o 0510

0 1 V K 5

Contractor Personnel:

Date/Time:
(t2.0

Sheet \ of f

TRC Personnel: C • FoS-fe V

kBcrw># A S + a t t l

Sample No.:

U
Depth/lnterva! Sampled:

Sample Type: (Grab{ Composite or Both
(circle)

Media: Surface Soil Sediment

(circle) Subsurface Soil <^Surface WateT>

Other Ground Water

Sketch of Sample Location

t«
*- t

Field Screening Information:

Type of Meter:

Observations:

JrUr

Other Field Measurements:

' C

of

2U.V8

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

poly

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:

/^OS-
TRC Personnel:

Sample No.:.

Depth/Interval Sampled:.

Sample Type: (erab) Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other Ground Water

Sketch of Sample Location

7
I

t

Field Screening Information:

Type of Meter: ^V /f\

Observations:

y \s.

Other Field Measurements:

- ISA

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(circle)

DECONTAMINATION PROCEDURE:
DECON. FLUID USED
Tap water X
Atconox X
Tap water £.
HNO3 (1 or10%l *
Tap Water
Methanol .
Hexane
Acetone
Air Dry
Dt Water
Air Dry
None __

DESCRIPTION:

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES

m YES

YES TU 0*1*
D YES NO

D YES NO

• YES NO
AF-212

N? 120565 Signed:
Rev; 8 July 1991



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet / of

TRC^Personnel:

7
Sample No.: 90HX, 1

Depth/Interval Sampled: 0 ^ § \\tAf.

Sample Type: (Graji, Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

dime

Surface Water

Ground Water

Sketch of Sample Location

?-•

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

-. tt.cV .

rj^L

' !%.£'

EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or!0%) u ĵ
Tap Water [K
Methano!
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES I&71-, in?
YES

Crr*j«. YES

n YES NO

• YES NO

D YES NO
12

N2 120563 Signed:
Rev: 8 July 1991



Sketch of SampleA-ocation

DeptMnterval Sampled:

byComposite or BothSample Type:
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

me

Surface Water

Ground Water

TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Field Screening Information:

Type of Meter:

Other Field Measurements:

1.PS

Date/Time:
Sheet __[ of I

TRC Personnel:

Observations:

t fc/J> //•'/«- I-4)>,
-

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

\

V
X
_

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Ann
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water .X
HNO3 (1 or10%) h W
Tap Water E
Methanol
Hexane
Acetone
Air Dry • [v
Dl Water *
Air Dry E
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES

TlO YES Ixt *z,
YES » ,

D YES

YES NO

• YES NO
AF-212

N? 120566 Signed: A
Rev: 8 July 1991



- • ; •#

TRC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:

kn/rt
Sheet

TRC Personnel:

Sample No.:

Depth/Interval Sampled: P~0 te

Sample Type: Grab, Composite or Both
(circle)

Media: Surface Soil Cgediment)
(circle) ^libsurface Soil Surface Water

Other Ground Water

4 M Sketch of Sample Location

Field Screening Information:

Type of Meter: kl

Other Field Measurements:

Observations:

is * h.* (;* K

&it*i/k*l Mil

SfotU^CU) v. d.
3'/.. c'Jt. tch

It tLi lit *K sl»r-t

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

K

X_
y
_

OTHER:

Trowel
Shelby Tube
Dredge'Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES fN toosia
f r o YES 1,

YES (jo) IT 9 K^_ JAli42. Pit*
D YES NO

• YES NO

• YES NO
AF-212

N2 120561 Signed:
Rev. 8 July 1991



TRC
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:

o Sheet J _ of J _

TRC Personnel:

Sample No.:.

Depth/Interval Sampled: v" 0 <Atk< f

Sample Type: ^3rab) Composite or Both
(circle)

Media: Surface Soil
(circle) Subsurface Soil SurfaceWater

Other Ground Water

Sketch^ofJSample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

TPS

to' 1

JfcMtf
Efry' J»'*-ff
<. 'AW/ . >̂/

1/. / . <*•"*•/,

SAMPLE COLLECTION EQUIPMENT:
DECONTAMINATION PROCEDURE:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Spirt-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECON. FLUID
Tap water
Alconox
Tap water
HNO3 (1 ortO%)
Tap Water
Methanol
Hexane
Acetone
AtrDry
Dl Water
Air Dry
None

USED DESCRIPTION:

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume'
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES M5UI
YES (N^) ttt frJy
YES DKIV

U YES NO

• YES NO

• YES NO
AF-212

N2 120562 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
Sheet \ of I

TRC Personnel:

A.
Sample No.:

Sketch of Sample Location

Depth/Interval Sampled: fl

Sample Type: (GrabjGompcsite or Both
(circle) N

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Sediment
—
Surface Water

Ground Water

Field Screening Information

Type of Meter:

Observations

Other Field Measurements:

fh D.fi Ar

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3-')

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3(1or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle).

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES Alt OXWM

\E tocfrcn YES

YES

n YES NO

• YES NO

YES NO
A M I

2 120384 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project No.:

Contractor Personnel:Nr\

Sample No.:

Depth/Interval Sampled: 0 -Hi

Sample Type: Grab, Composite or Both
(circle)

Media: Surface Soil Sediment
(circle) Subsurface Soil Surface Water

Other • Ground Water

Sketch of Sample Location

Field Screening Information:

TypVbf Meter:

Observations:

Other Field Measurements:

/
AMPLE COLLECTION EQUIP

i<>f 17 i

lA/tA

}J~ and cM&Jl}*iMjejej&v&

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

%

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES Cot)l Cf'Q got. 13'Zo
YES pool
YES

D YES NO

D YES NO

• YES NO
AF.212

N2 120383 Signed:
Rev. 8 July 1991



7RC
Sample Log Sheet

Project: Project No

Contractor Personnel:

Sheet _y_ o

TRC Personnel:

Sample No.:

Depth/Interval Sampled:

Sample Type: (6ra^?Composite or Both
(circle)

Media:
(circle)

Surface Soil (sediment^
Subsurface Soil Surf ace. Water
Other _ Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Other Field Measurements:

Ti r t rnbl -e (JCCOYT
^r

Observations: /Cw,^, •

aj- <g />,

SAMPLE COLLECTION EQUIPMENT:

Hand Auger * ^

Core Sampler

Spatula/Spoon

Bowl (stainless) J ^

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 orlO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES

ElT&LlTCO YES <LOQ\ H-'C.

D YES NO

• YES NO

• YES NO
AF-212

N9 120382 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Project No.:
X& 06*1©

5

Contractor Personnel:

Date/Time:
Sheet 1 of 1

TRC Personnel:

Sample No.: S D - MQ.B

Depth/Interval Sampled: 0 ~~

Sample Type:
(circle)

; Composite or Both

Media:
(circle)

Surface Soil

Subsurface Soil

Other

aimer

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Other Field Measurements:

-falcon

vAJaVftr-

Observations:

4-OLA "T~«U \

flAOL LA
0

Li*AV|l(Y\ottW ft^M

1

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon {2" or 3")

OTHER:

K

Trowel

Shelby Tube

Dredge Sample

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID U.SED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES

YES CNC

YES

D YES NO

a YES NO

YES NO

AF-Z12

N2 120367 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

fiffifon Project No.
24i6.pS*W

Contractor Personnel:

Date/Time:

OVSQ
Sheet | of 1

TRC Personnel:

Sample No.: SD-40M-

Depth/Interval Sampled: d" *>

Sample Type: (QraE^Composite or Both ' '
(circle)

Media: Surface Soil
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location
»*•— i . , 5-,—• , ,

Field Screening Information:

Type of Meter:

Other Field Measurements:

6reoV,t 11 w w S

t o

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowt (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATiON PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 oM0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
DI Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

S3 Metals YES

TOCtTCQ YES 0^05
YES

YES NO

a YES NO

YES NO
AF-21

fj2 120365 Signed:
Rev: 8 July 1991



7WC
Sample Log Sheet

Project:
OlUV

Project No.:
0*1©
ft3

Contractor Personnel:

Date/Time:
Sheet ( of )

TRC Personnel: C.

Sample No.: £T~>

Depth/Interval Sampled: O —

Sample Type: (Grab) Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

iment^

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

avid dag

Other Field Measurements: L_3T2ffi

6a>y.r
on

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

YES riET) 3*6(31. i sso

H
-TOClTf.O YES

YES Coo\H'C
YES NO

D YES NO

D YES NO

2 12G362 Signed:
Rev: 8 July 1991



7WC
Sample Log Sheet

Project: Project No.

Contractor Personnel:

Date/Time:
Sheet I of f

TRCPersonnel:

Sample No.: S P -

Depth/Interval Sampled: "0 - 1 . &

Sample Type: (Grafcv)Composfte or Both
(circle)

Media: Surface Soil
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 o
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES % V.&Q2. 0816"
YES

due, YES

D YES NO

D YES NO

• YES NO
AF-21

N? 120357 Signed:
Rev; 8 July 1991

4' •



TRC
Sample Log Sheet

Project:
oLUah
Mine

Project No.

Contractor Personnel:

Date/Time:
Sheet \ of |

TRC Personnel:
Foteg, »c.

Sample No.:

Depth/Interval Sampled:

Sample Type: GrabT^omposite or Both
(circle)

Media: Surface Soil V-gediment _
(circle) Subsurface Soil Surface Water

Other Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Other Field Measurements:

Tumble
e n

Observations:

•

f - ine « l l

n t.

•fmprin 0,4

o-f- -f-low

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

l Jt

Tap water
Alconox
Tap water
HNO3 (1 ortO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time' of
Collection

CLP
Sample

CLP
Case#

YES CDOIH-C \U>QO

BTDC/TCQ YES [<oQO

YES

• YES NO

• YES NO

• YES NO
AF

S 120364 Signed:
Rev: 8 July 1991



rac
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:
l JO*. Sheet f of

TRC Personnel::
 C ' P"°s+eir,T.

Sample No.: S D - M 1 2 .

DeptMnterval Sampled: Q —

Sample Type: (GraQ Composite or Both
(circle) ^—^

Media:
(circle)

Surface Soil
Subsurface Soil
Other

(Sediment
Surface Water
Ground Water

Field Screening Information:

Type of Meter:

Other Field Measurements:

Co ordU >v ctihg A

Creo'tfT

Sketch of Sample Location

Observations:

CI a M ̂ S I I
"tVO.c^S erf

( ; n 5 Cpowdev-edl

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

. CLP
Sample

CLP
Case#

Metals YES COO I Mr' C HIP'S
VOClTCO YES KM cool \'C U--05

s \ie YES TNO) H'c
D YES NO

a YES NO

YES NO

2 120368 Signed:
Rev: 8Jjly 1991

/



Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
U/UlOM . Sheet \ of t

TRC Personnel: O
( A

Sample No,, SD-413

Depth/Interval Sampled:.

Sample Type: f'Gralj} Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field Measurements: - ifv\ilo\

1' < -(o -f+•
V?g\o>v/

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

X

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

tc—rt

Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES Coov

TOUTCO YES fno\ H ' f 1C&OT-

S»U YES 02X1 fA
YES NO

• YES NO

• YES NO
AF-21

N2 120359 Sighed:
Rev: 8 July 1991

7



7WC
Sample Log Sheet

Contractor Personnel:

e: Sheet f of (

TRC Personnel:
A-
t

Sample No.:

Depth/Interval Sampled:
IV

Sample Type:QGrabJComposite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

black s? t-f cla
Other Field Measurements:

cYPS Coordmoi-fes -rakre*
"Tr imble 6ree>yr

-Pho-fp

Uq f -h

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(circle)

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

• YES

D TD6/TCQ YES 12-36
YES f(o)

D YES NO

• YES NO

• YES NO

120361 Signed
Rev: 8 July 1991



TRC
Sample Log Sheet

Project No.:

Contractor Personnel:

Date/Time:
Sheet | of 1

TRC Personnel:

Sample No.: S P -

Depth/Interval Sampled: 0 ~

Sample Type: (Grab)Composite or Both '
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

<Z\ 1 4 M

Other Field Measurements:
/wiecl

glow/ oi o-f

0 /

erf

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 oriO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume'
Required

Time of
Collection

CLP
Sample

CLP
Case*

YES 3x8 oz.
-TQCfTCQ YES

YES COQVHC

n YES NO

D YES NO

• YES NO

2 120360 Signed:
Rev: 8 July 1991



7RC
Sample Log Sheet

Proje Project No.:

OV^-tVS

Contractor Personnel:

Date/Time:
Sheet _J_ of _\_

TRC Personnel:

Sample No.:

Depth/Interval Sampled:

Sample Type: <£rabl Composite or Both
(circle)

Media:
(circle)

Surface Soil

Subsurface Soil

Other

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

UVo-cK.

Other Field Measurements:

I
- Phfrtoqvnnhedi

^ Ufe

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO 3 (1o i i0%)
Tap Water
Methanol ;•
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Caseff

YES CoolH'C xfeoz.
TotfVco YES coolH'c

YES

• YES NO

• YES NO

• YES NO

° 120358 Signed:
Rev. 8 July 1991



Sample Log Sheet

ect: Project No.:
O i 3 f oS

Contractor Personnel:

Date/Time:
• 1/lifcM-

C
Sheet I of )

TRC Personnel: C .P6s+ei-, T. Fbl*
k:.Scours, l

Sample No.: SX> - H 2-2-
' 4- Z-2.

Depth/Interval Sampled: ^ "
IV

Sample Type: (GraE
(circle) ^

Media: Surface Soil
(circle) subsurface Soil

Other

(5edimenC>
Surface Water
Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

. sow\e

Other Field Measurements:

<re.oV.T* of I*- in
o f

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

ANALYTICAL PARAMETERS
Filtered
(c)rcle)

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None Field

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

j YES

YES 2*6*02.
YES CoolHr'c 02-4? M

D YES NO

D YES NO

• YES NO

2 120366 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No.:

Contractor Personnel:

Date/Time:
U M W H Sheet 1 of t

TRC Personnel:

Sample No.: SP - * - t 23

Depth/Interval Sampled:,

Sample Type: (GrabpComposite or Both
(circle)

Media: Surface Soil j f e ^
(circle) Subsurface Soil Surface Water

Other Ground Water

Field Screening Information:

Type of Meter:

Other Field Measurements:

6reoXT n

Sketch of Sample Location

Observations:

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel •

Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dom Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

rVn

Tap water
Alconox

> water
"la

ANALYTICAL PARAMETERS
Filtered
(circle)

Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

\
\

Preservation
IWethod

Volume
Required

\

. Time of
Collection

. CLP
\ Sample

CLP
Case#

YES ct>6\
TOC/TCP YES t>0

YES /15)

n_ YES NO

YES NOV
YES N6

AF-212

N2 120363 Signed: AJU fin
Rev: 8 July 1991



me
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:
Sheet _\_ of [__

TRC Personnel:

A-Sta-ttel, ClPos-Vor

Sample No.:

Depth/Interval Sampled: Q - (p

Sample Type: \Grajj) Composite or Both
(circle)

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Surface Water

Ground Water

Sketch of Sample Location

v-vpnct*:
SAifd

cAh±£>

7

\

Field Screening Information:

Type of Meter:

Observations:
V<L

at

Other Fieldifleas u rements: mvok-f O4A*I :
t'a.kzert ^silcS

\

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
'Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water &
Alconox IX
Tap water
HNO3p(1 oriO%)
Tap Water
Methanol
Hexane
Acetone
Air Dry .
Dl Water
AtrDry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case* • & • • - •

D YES COOl

D YES 14:21)

YES

YES NO

YES NO

D YES NO
AF-21:12

N2 120381 Signed:
Rev: 8 July 1991



Sample Log Sheet

Project: Pro

Contractor Personnel:

Dateffime:J3r/Vi

\\fnlv\-
Sheet J _ of _L_

TRC Personnel:

Sample No.:

Depth/Interval Sampled:,

Sample Type:(]Grag) Composite or Both
(circle)

Media:
(circle)

Surface Soil

Subsurface Soil

Other

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

ftr-flarur, m u c k Menace

Other Field Measurements:
odtofl.

o n

Mark

SAMPLE COLLECTION EQUIPMENT:

Hand Auger

Core Sampler

Spatula/Spoon

Bowl (stainless)

Split-spoon (2" or 3")

OTHER:

Trowel

Shelby Tube

Dredge Sampler

Kemmerer

Extended Arm

Bailer

Backhoe

Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:

Tap water
Alconox
Tap water
HNO3 (1 or-10%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

' Time of
Collection

CLP
Sample

CLP
Case#

YES ozrim
Ml6C(TCO YES

YES 4'C
U YES NO

• YES NO

• YES NO

AF-212

N2 120379 Signed:
Rev: 8 July 1991



TRC
Sample Log Sheet

Project: Project No

Contractor Personnel:

Date/Time:
IVso

Sheet _L of J _

TRC Personnel:

Sample No.: S f o - H-CX&

Depth/Interval Sampled:

Sample Type:CGrat
(circle)

; or Both

Media:
(circle)

Surface Soil
Subsurface Soil
Other

Surface Water

Ground Water

Sketch of Sample Location

Field Screening Information:

Type of Meter:

Observations:

Other Field

- GfPS CD

Talc1

Measurements:

ordL'mcvtes "Hi.keir\ us.\v\a
' te GrcoV. T

of

SAMPLE COLLECTION EQUIPMENT:

Hand Auger
Core Sampler
Spatula/Spoon
Bowl (stainless)
Split-spoon (2" or 3")

OTHER:

Trowel
Shelby Tube
Dredge Sampler
Kemmerer
Extended Arm
Bailer
Backhoe
Van Dorn Bottle

DECONTAMINATION PROCEDURE:
DECON. FLUID USED DESCRIPTION:
Tap water
Alconox
Tap water
HNO3 (1 or)0%)
Tap Water
Methanol
Hexane
Acetone
Air Dry
Dl Water
Air Dry
None

ANALYTICAL PARAMETERS
Filtered
(circle)

Preservation
Method

Volume
Required

Time of
Collection

CLP
Sample

CLP
Case#

B MH?i K YES cocAHr'c l2*-oo
YES

YES

n YES NO

• YES NO

• YES NO

f) ? *: I l/^i2 120374 Signed
': 8 July 1991



Appendix B

Geophysical Reports



ager GeoScience Inc.
596 Main Street Woburn, MA 01801

Tel 781-935-8111 Fax 781-935-2717

March 14th, 2005
File 200485

TRC, Inc.
Attention: Mr. Dale Weiss
100 Foot of John Street
Boott Mills South
Lowell, MA 01852

Re: Final Report of Geophysical Investigation
Callahan Mines Superfund Site
Brooksville, Maine

Dear Mr. Weiss:

Enclosed is one (1) complete copy of the final report for the above-referenced site, including all
changes/additions you requested. We have also included a CD containing pdfs of all HGI plates,
GPR profiles, and the report text.

We have also sent a copy to Michael DeChiara of Metcalf & Eddy.

Please contact us at 781.935.8111 if you have any questions or need additional information.

Respectfully yours,
HAGER GEOSCIENCE, INC.

JuttaL. Hager,Ph.D.
President

Cc: Michael DeChiara



GEOPHYSICAL INVESTIGATION
CALLAHAN MINES SUPERFUND SITE

BROOKSVBLLE, MAINE

Prepared for:

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

Prepared by:

Hager GeoScience, Inc.
596 Main Street
Woburn, Massachusetts 01801

File 200485
March 2005

Hager GeoScience, Inc.



Geophysical Investigation File 200485
Callahan Mines Superfund Site Page 1
Brooksville, Maine

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 3 a 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.
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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 29th through December 4th,
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.



Geophysical Investigation File 200485
Callahan Mines Superfund Site Page 3
Brooksville, Maine

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 29th through December 4th, 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 lineal 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 Geometries 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 Geometries
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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, two 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 Geometries 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-
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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 level 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-2-1&2 - 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®
• Seismic Refraction: SIPT2 iterative ray tracing
• Seismic Reflection: Linear Radon Transform
• Grid Modeling: Surfer® 8.0
• 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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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 ft/s, 4200 ft/s, and 1972 ft/s, respectively. A velocity of approximately
4300 ft/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,
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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 - 1 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 4200ft/s to 5000 fiVs.

4) A normal moveout (NMO) correction was applied to the data using a stacking
velocity Vstack = 4800 ft/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
Vint= -3500 ft/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
ft/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 NMO 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 ft/s yielded the best stack power, considerable variation in the
velocity profile could exist (i.e. the 4200 fiVs - 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, velocities 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 ft/s, 4200 ft/s, and 1972 fl/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 Vim
of 3800 ft/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 ft/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-1 a 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 travel-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 result 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.

5.0 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 little 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 Geometries 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 determination 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 Geometries Geode© exploration seismograph system
that is capable of recording 4 8-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 HGFs 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. After 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.

Hager GeoScience, Inc.
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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 % 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 small 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 transmits 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,

Hager GeoScience, Inc.
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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

Hager GeoScience, Inc.
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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 medium 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.

Hager GeoScience, Inc.
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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-1 a (60 scale)
Seismic Reflection Line TP-2 (40 scale)
Seismic Reflection Line TP-2a (40 scale)
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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 Supertund 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
'1 aft

a Jimk i

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.
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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

Station ID

Goose Pond

Goose Cove

TIDE STATION DATA

Location
(northing/casting - feet)
(East Maine - State Plane
1983)

249,162.223'
904,301.839'

250,981.152'
903,367,742'

Construction Type

1" PVC - on steel rod

Wooden Piling
(dock pier)

Elevation Datum
(ASEC Corp. - NVGD
1929)

7.06'

11.621

:•
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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
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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
staictures 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

Figure

4

5

6

7

8

9

DATA IMAGE PRESENTATION SUMMARY

Location

Goose
Cove

Goose
Cove

Goose
Cove

Goose
Pond

Goose
Pond

Goose
Pond

AutoCAD
File Name

Goose-Cove-
Fig4.dwg
Goose-Cove-Fig4. dxf

Goose-Cove-
FigS.dwg

Goose-Cove-
Fig6.dwg

Goose-Pond-
Fig7.dwg
Goose-Pond-Fig7.dxf

Goose-Pond-
FigS.dwg

Goose-Pond-
Fig9.dwg

Bottom
Elevation

Elevation
Contours

"

>'

"

Side Scan
Profiles

2040a

2032a

2034b

1726b, 1807c,
and 1720c

1726AA

1807a, 1738,
and 1740

Sub-Bottom
Profiles

0153.0602,
0120,0904 and
0132

none

none

0147.0619,
0101,0252,
0854, and 0623

none

none

Related Data Files (included on CD)

Sounding, and Tide Data - bathycove- xyz , cove-tide-data.
Side Scan Images - 2032A.tiff, 2034B.tiff, and 2040A.tiff
Sub-bottom Images - 120 a-a.bmD, 153 b-b.bmp. 132 c-
c.bmp, and 904 d-d.bmp

Same

Same

Sounding and Tide Data - pondbathvl-xvz .Pond-tide-data.
Side Scan Images- 172O.tiff, 1726A.tiff, 1726B.tif!,
1807c.tifiUndl815A.tiff
Sub-bottom Images- 147a-a.bmp, 101b-b.bmp. 252c-
c.bmp, 854d-d.bmp, 619e-e.bmp and 623f-f.bmp

Same

Same
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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 0 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)

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
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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 approximate 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

Summary Report for the Marine Geophysical Survey - Goose Pond and Cove - Callahan Mining Superfund Site
Brooksville, Maine Job No. 8202



HYDROTERRA Environmental Services

APPENDIX B

STUDY AREA DRAWING
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and accurately shown.

NOTES
Bottom Elevation Contours based on HYDROTERRA's
December 2004 soundings. Contour Interval at 1-foot

Horizontal Datum = 1983 Eastern Maine State Plane
(northings and eastings in feet).

Vertical Datum = 1929 NGVD established onsite by
ASEC Corp. (2005) at Goose Cove Tide Station
Station Location 250,981.152', 903,367.742' -11.62' elev.
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and accurately shown.

NOTES
Bottom Elevation Contours based on HYDROTERRA's
December 2004 soundings. Contour Interval at 1-foot

Horizontal Datum = 1983 Eastern Maine State Plane
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Appendix C

Surface Soil Sample Laboratory Results,

Metals



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 1 of 22

Date: 05/11/2005

PERIOD: From 09/06/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULTTYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-BKSS-01

10/06/1999
Primary

0.00

0.50

0.8U

56J

110

o.u

4U

1.1

99-BKSS-02
10/06/1999
Primary

0.00

0.50

0.8U

51J

110

R

4

1.1

99-BKSS-03
10/06/1999
Primary

0.00

0.50

0.8U

49J

110

R

4

0.8U

99-SS-04
10/06/1999
Primary

0.00

0.50

0.8U

1400J

210

0.5J

11U

2.9

99-SS-05
10/06/1999
Primary

0.00

0.50

27

1800J

640

0.7J

4U

3.1

99-SS-07
10/05/1999
Primary

0.00

0.50

51

2600J

1100

0.4J

4.B

5.3



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 2 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE 99-BKSS-01
DATE 10/06/1999
RESULT TYPE Primary

99-BKSS-02
10/06/1999
Primary

99-BKSS-03
10/06/1999
Primary

99-SS-04
10/06/1999
Primary

99-SS-05
10/06/1999
Primary

99-SS-07
10/05/1999
Primary

Sodium

Thallium

Vanadium

Zinc

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) 290 270 260 310 8400 9600



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 3 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULTTYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-SS-08
10/05/1999
Primary

0.00

0.50

36

2300J

840

0.7J

4U

39

99-SS-09
10/05/1999
Primary

0.00

0.50

44

2400J

880

0.7J

4.2

4.2

99-SS^3
10/05/1999
Primary

0.00

0.50

25

1300J

440

0.4J

4U

2.3

99-SS-44
10/06/1999
Primary

0.00

0.50

17

480J

210

0.2J

4U

0.9

99-SS-45
10/06/1999
Primary

0.00

0.50

0.8U

80J

120

o.u

4U

0.6U

99-SS-46
10/05/1999
Primary

0.00

0.50

17

24000J

8500

7.2J

39

45



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 4 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soj[

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg) •

(mg/kg)

(mg/kg)

(mg/kg)

99-SS-08
10/05/1999
Primary

9100

99-SS-09
10/05/1999
Primary

9700

99-SS^3
10/05/1999
Primary

6300

99-SS^I4
10/06/1999
Primary

4200

99-SS-45
10/06/1999
Primary

130

99-SS-46
10/05/1999
Primary

4700

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 5 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULTTYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-TPD-11
10/05/1999
Primary

0.00

0.50

15

470J

780

0.5J

4.9

4

99-TPD-12
10/06/1999
Primary

0.25

0.50

25

1400J

990

0.5J

9.9

4.4

99-TPD-13
10/06/1999
Primary

0.25

0.50

19

1800J

840

0.5J

5.2

4.3

99-TPD-14
10/06/1999
Primary

0.25

0.50

16

1400J

700

0.5J

4.9

3.7

99-TPD-15
10/06/1999
Primary

0.25

0.50

0,8U

180J

290

0.4J

9.8

2

99-TPL-16

10/04/1999
Primary

0.00

0.50

0.8U

670J

230

0.7J

20

3



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 6 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE 99-TPD-11
DATE 10/05/1999
RESULT TYPE Primary

99-TPD-12
10/06/1999
Primary

99-TPD-13
10/06/1999
Primary

99-TPD-14
10/06/1999
Primary

99-TPD-15
10/06/1999
Primary

99-TPL-16
10/04/1999

Primary

Sodium

Thallium

Vanadium

Zinc

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) 4200 5800 4400 3800 50 90



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 7 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-TPL-17
10/04/1999
Primary

0.00

0.50

0.8U

520J

410

1J

4.9

4

99-TPL-18
10/04/1999
Primary

0.00

0.50

0.8U

630J

150

0.3J

6.6

2.1U

99-WRP-19
10/04/1999
Primary

0.00

0.50

22

1600J

430

0.3J

5.9

2.7

99-WRP-20
10/04/1999
Primary

0.00

0.50

4.5

240J

99

0.1J

4U

0.8U

99-WRP-21
10/04/1999
Primary

0.00

0.50

8.7

1600J

780

1J

7

4-1

99-WRP-22
10/04/1999
Primary

0.00

0.50

13

2100J

3000

0.5J

4U

2.3



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 8 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: so | |

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-TPL-17
10/04/1999
Primary

390

99-TPL-18
. 10/04/1999

Primary

2 2 0 •

99-WRP-19
10/04/1999
Primary

6500

99-WRP-20
10/04/1999
Primary

3100

99-WRP-21
10/04/1999
Primary

2400

99-WRP-22
10/04/1999

Primary

7200

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 9 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-WRP2-06
10/04/1999
Primary

0.00

0.50

0.8U

4000J

1600

4.4J

46

19

99-WRP2-10
10/04/1999
Primary

0.00

0.50

32

1100J

790

0.9J

4U

2.7

99-WRP2-47
10/04/1999
Primary

0.00

0.50

12

4000J

2100

1.3J

11

8.3

99-WRP2-48
10/04/1999
Primary

0.00

0.50

0.8U

540J

220

R

9.5

1.9

SM_SOIL3
09/08/1994
Primary

0.00

0.50

100

3

150

26

110000

9100

30

77

70

SS-401
12/02/2004
Primary

0.00

0.50

38000

0.44J

120J

4.2EB

0.17J

0.3J

330J

5.4J

0.31J

510J

51000

480J

76000

1100J

0.5

2JEB

1800

12J

3.3J



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 10 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/20D4 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-WRP2-06
10/04/1999
Primary

510

99-WRP2-10
10/04/1999
Primary

7700

99-WRP2-47
10/04/1999
Primary

5800

99-WRP2-48
10/04/1999
Primary

150

SM_SOIL3
09/08/1994
Primary

18000

SS-401
12/02/2004
Primary

18JEB

2.8J

13J

150J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS

METALS

Page: 11 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

. Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE

RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-401
12/02/2004
Duplicate 1

0.00

0.50

46000

0.5J

120J

4.7EB

0.19J

0.27J

550J

7.7J

0.35J

510J

52000

470J

92000

1200J

0.46

2.4JEB

2000

13J

2.9J

SS-402
12/02/2004
Primary

0.00

0.50

25000

0.45J

65J

3.6EB

0.35J

25J

62000J

20J

4.7J

1200J

34000

620J

50000

1600J

0.42

17JEB

1500

5.5J

2.4J

SS-403
11/30/2004
Primary

0.00

0.50

19000

0.44J

65J

12EB

0.2SJ

22J

88000J

1SJEB

4.3J

2500J

30000

990J

39000J

1800J

0.58J

15JEB

1800

5.8J

3.8J

SS^*04
12/02/2004
Primary

0.00

0.50

37000

0.47J

87J

4.2EB

0.19J

0.15J

330J

13J

0.51J

410J

54000

350J

74000J

1000J

0.38

3.7JEB

2200

9.1J

2.4J

SS-405
12/02/2004
Primary

0.00

0.50

41000

1.7J

130J

8.8EB

0.18J

0.79J

280J

6.2J

0.27J

3600J

41000

700J

78000J

1100J

1.5

1.8JEB

2800

5.9J

2.9J

SS^tOB

11/30/2004
Primary

0.00

0.50

57000

0.3J

23J

9.6EB

0.17J

0.78J

120J

4.6JE8

0.049J

340J

40000

240J

120000J

1300J

0.36J

1.3JEB

4200

6.3J

1.6J



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 12 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS^01
12/02/2004
Duplicate 1

30UJ

2.8J

15J

160J

SS-402
12/02/2004
Primary

14UJ

1.5J

16J

5900J

SS^03
11/30/2004
Primary

18J

1.4J

13J

6600J

SS^104
12/02/2004
Primary

20UJ

2J

17J

120J

SS-405
12/02/2004
Primary

32UJ

4.4J

10J

420J

SS-406
11/30/2004
Primary

38UJ

1.3J

16J

400J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 13 of 22

Dale: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury .

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feel)

(feel)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-407
12/02/2004
Primary

0.00

0.50

56000

0.11J

22J

16EB

0.24J

0.55J

420J

13J

0.77J

2400J

47000

140J

110000J

1400J

0.41

5.3JEB

4100J

5.1J

1.2J

ss^tos
11/30/2004
Primary

0.00

0.50

45000

2.6J

51J

9.5EB

0.14J

0.37J

91J

4.1JEB

0.31 J

5200J

74000

820J

94000J

970J

0.35J

1.7JEB

4000

15J

5.2J

SS^09
11/30/2004
Primary

0.00

0.50

60000

0.31J

34J

5.4EB

0.35J

0.81J

280J

3.1JEB

0.0012UJ

8200J

55000

380J

120000J

1300J

0.23J

0.62JEB

1900

16J

3.3J

SS-410
12/02/2004

Primary

0.00

0.50

17000

0.77J

26J

25EB

0.34J

27J

11000J

33J

14J

2300J

24000

510J

22000J

1300J

0.33

30JEB

970

2J

2J

SS-411
12/02/2004

Primary

0.00

0.50

16000

0.85J

31J

30EB

0.46J

41J

7800J

30J

13J

5700J

34000

2300J

16000

740J

1.1

30JEB

1400

4.3J

3.5J

SS-412
12/02/2004

Primary

0.00

0.50

29000

0.74J

220J

26EB

0.49J

170J

2800J

27J

14J

8700J

84000

1800J

49000

1800J

1.2

23JEB

2300

19J

5.5J



SURFACE SOIL SAMPLE RESULTS
METALS.

Page: 14 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-407
12/02/2004

Primary

32UJ

1.3J

17J

330J

SS-406
11/30/2004
Primary

120J

2J

14J

250J

SS-409
11/30/2004
Primary

26UJ

0.86J

14J

290J

SS-410
12/02/2004
Primary

60JEB

0.49J

23J

5800J

SS-111
12/02/2004
Primary

56JEB

0.59J

24J

16000J

SS-412
12/02/2004
Primary

63JEB

6.7J

21J

63000J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS

METALS

Page: 15 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starling Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE

DATE

RESULT TYPE

(feet)

(feet)

(mg/kg)

(nig/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-413

12/02/2004

Primary

0.00

0.50

22000

0.96J

34J

26EB

0.53J

29J

3600J

27J

11J

3500J

29000

700J

26000

870J

0.58

28JEB

1800

3.2J

4.8J

SS-414

11/30/2004

Primary

0.00

0.50

46000

R

50J

6.5EB

0.12J

0.37J

30J

1.5JEB

0.0012UJ

14000J

83000

350J

97000J

890J

0.14J

0.2JEB

2700

24J

12J

SS^»15

11/30/2004

Primary

0.00

0.50

40000

4.1J

46J

8.2EB

0.3J

24J

1500J

11JEB

1.7J

6600J

42000

1600J

77000J

960J

1.5J

6.8JEB

2400J

10J

7J

SS-416

12/02/2004

Primary

0.00

0.50

21000

0.61J

57J

13EB

0.17J

2.7J

440J

27J

1.7 J

1200J

36000

1000J

36000

530J

1.7

13JEB

1300

7.4J

3.9J

SS-417

11/30/2004

Primary

0.00

0.50

13000

0.84J

23J

9.4EB

0.31J

16J

5900J

12JEB

4.8J

1600J

17000

520J

18000J

480J

0.41J

12JEB

1000J

1.9J

2J

SS-418

11/30/2004

Primary

0.00

0.50

46000

0.35J

57J

16EB

0.27J

0.45J

210J

11JEB

1.9J

2000J

57000

260J

82000J

1100J

0.14J

7.3JEB

2100J

7.6J

1.6J



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 16 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-413
12/02/2004
Primary

93JEB

0.64J

22J

10000J

SS^14
11/30/2004
Primary

21J

1.3J

16J

110J

SS-415
11/30/2004
Primary

62J

1.3J

15J

S800J

SS-416
12/02/2004
Primary

51JEB

0.77J

19J

1200J

SS-417
11/30/2004
Primary

39UJ

0.46J

11J

5700J

SS-418
11/30/2004
Primary

100J

1.2J

19J

260J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Paga:17of22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-119
11/30/2004
Primary

0.00

0.50

19000

0.19J

10J

37EB

0.37J

0.11J

450J

22JEB

5J

14J

23000

26J

2900J

400J

0.078J

18JEB

700J

1.1J

0.22J

SS^20
11/30/2004
Primary

0.00

0.50

20000

0.16J

13J

34EB

0.41J

0.12J

310J

19JEB

5.5J

10J

28000

22J

3000J

410J

0.084J

17JEB

510J

0.86J

0.23J

SS-121
11/30/2004
Primary

0.00

0.50

14000

0.29J

11J

49JEB

0.3

0.1BJ

260J

20JEB

3.7J

15J

19000

29J

2200J

170

0.12J

16JEB

570J

0.97J

0.27J

SS-122
11/30/2004
Primary

0.00

0.50

15000

0.21J

11J

26JEB

0.33

0.12J

230J

23JEB

3.9J

14J

25000

17J

2900J

200

0.052J

16JEB

620J

0.76J

0.32J

SS-423
11/30/2004
Primary

0.00

0.50

800

0.073J

0.49J

13JEB

0.034

0.056J

210J

1.2JEB

0.1J

0.63J

800

4J

54J

16

0.02J

0.66JEB

120J

0.51UJ

0.038J

SS424
11/30/2004
Primary

0.00

0.50

720

0.045J

0.59J

6.4JEB

0.022J

0.033J

97J

0.83JEB

0.074J

1.1J

800

6.2J

60J

6.6J

0.027J

0.47JEB

120J

0.54UJ

0.11J



SURFACE SOIL SAMPLE RESULTS

METALS

Page: 18 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-119
11/30/2004

Primary

39UJ

0.12J

30J

76J

SS-420
11/30/2004
Primary

41UJ

0.1 U

28J

95J

SS-421
11/30/2004
Primary

62J

0.12J

32J

72J

SS^22
11/30/2004
Primary

44J

0.11J

36J

64J

SS-123
11/30/2004
Primary

22J

0.018 J

3J

3.8J

SS-424
11/30/2004
Primary

16J

0.02J

2.5J

3.6J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 19 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-425
11/30/2004
Primary

0.00

0.50

4500

0.12J

3.6J

13JEB

0.089

0.051J

140J

5.5JEB

0.76J

2.7J

7900

18J

580J

38

0.046J

2.8JEB

220J

0.56UJ

0.16J

SS^26
11/30/2004

Primary

0.00

0.50

1900

0.052J

1.3J

4.5JEB

0.041

0.025J

130J

1.6JEB

0.23J

1.2J

2800

9J

200J

14

0.021J

0.74JEB

160J

0.46UJ

0.072J

SS-427
11/30/2004
Primary

0.00

0.50

26000

O.0S9J

7.9J

22JEB

0.4

0.097J

170J

23JEB

3.4J

6.3J

27000

10J

2800J

200

0.075J

19JEB

490J

0.93J

0.18J

SS-427
11/30/2004

Duplicate 1

0.00

0.50

26000

0.087J

6.9J

20JEB

0.36

0.093J

610J

23JEB

4.9J

6.7J

30000

12J

5200J

320

0.078J

16JEB

410J

0.51 UJ

0.13J

SS^28
11/30/2004

Primary

0.00

0.50

24000

0.39J

14J

20JEB

0.4

0.087J

240J

21JEB

2.6J

8.8J

34000

14J

3200J

250

0.11J

10JEB

390J

0.83J

0.18J

SS-429
11/30/2004

Primary

0.00

0.50

24000

0.13J

11J

17JEB

0.3

0.082J

140J

22JEB

2.3J

5.7J

28000

13J

3100J

170

0.09J

8.9JEB

350J

0.67UJ

0.17J



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 20 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 Ihiu 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULTTYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-425
11/30/2004
Primary

25J

0.059J

15J

17J

SS-426
11/30/2004
Primary

27J

0.035J

8.3J

5.4J

SS-427
11/30/2004
Primary

34UJ

0.075J

32J

18J

SS-427
11/30/2004

Duplicate 1

32UJ

0.066J

48J

87J

SS-428
11/30/2004
Primary

36UJ

0.086J

32J

74J

SS^29
11/30/2004
Primary

47UJ

0.076J

34J

58J

Sodium

Thallium

Vanadium

Zinc



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 21 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE

RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-430
11/30/2004
Primary

0.00

0.50

14000

0.17J

12J

12JEB

0.16

0.063J

110J

1BJEB

1.8J

4.7J

36000

38J

1900J

120

0.067J

9.7JEB

220J

0.604UJ

0.13J

TP_SOIL1
09/08/1994
Primary

0.00

0.50

54

24

20

25

670

560

20

6

2.7

TP_SOlL2
09/08/1994
Primary

0.00

0.50

55

36

32

16

1900

510

12

9

3.4



SURFACE SOIL SAMPLE RESULTS
METALS

Page: 22 of 22

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg) .

(mg/kg)

(mg/kg)

SS^t30
11/30/2004

Primary

34J

0.061J

46J

39J

TP SOIL1
09/08/1994

Primary

15000

TP SOIL2
09/08/1994
Primary

17000

Sodium

Thallium

Vanadium

Zinc



Appendix D

Surface Soil Sample Laboratory Results, VOCs



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 1 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1,1-trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromelhane

SITE SM_SOIL3
DATE 09/08/1994
RESULT TYPE Primary

(feet) 0.00

(feet) 0.50

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg) 17

(ug/kg)

(ug/kg)

SS-401
12/02/2004
Primary

0.00

0.50

12U

12U

12U

12U

12U

12U

12U

12U

12U.

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS^01
12/02/2004
Duplicate 1

0.00

0.50

12U

12U

12U

12U

12U

12U

12U

12U

2J

12U

12U

2J

12U

12U

12U

12U

12U

12U

12U

SS^02
12/02/2004
Primary

0.00

0.50

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-404
12/02/2004
Primary

0.00

0.50

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

SS-405
• 12/02/2004

Primary

0.00

0.50

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 2 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 (hoi 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Bromofomn

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chloro benzene

Chlorodibromomethane

Chloroe thane

ChloroforTn

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cydohexane

Dichlorodifluoromethane

Ethyl benzene

Ethylenedibromide

Fluorotrichloromethane

Isopropylbenzene

Methyl acetate (acetic acid, methyl este

Methyl cyclohexane

Meihyl tert-butyl ether

Methylene chloride

SITE SM_SOIL3
DATE 09/08/1994
RESULT TYPE Primary

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg) 56

SS-401
12/02/2004
Primary

12U

12UJ

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-401
12/02/2004
Duplicate 1

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-402
12/02/2004
Primary

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-404
12/02/2004
Primary

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

SS-405
12/02/2004
Primary

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 3 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trans-1,3-Dichloropropene

Trichloroethene

Vinyl chloride

Xylenes (total)

1,1-Thibisethane

3,4-Dithbhexane

Dielhyl benzene (mixed isomers)

Trimethyloxepane

SITE
DATE
RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(mg/kg)

(mg/kg)

(mg^g)

(mg/kg)

SM_SOIL3
09/08/1994
Primary

U

U

U

U

SS-401
12/02/2004
Primary

12U

12U

12U

12U

12U

12U

12U

12U

SS^01
12/02/2004
Duplicate 1

12U

12U

12U

12U

12U

12U

12U

12U

SS-402

12/02/2004
Primary

12U

12U

12U

12U

12U

12U

12U

12U

SS-404
12/02/2004
Primary

11U

11U

11U

11U

11U

11U

11U

11U

SS-405
12/02/2004

Primary

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 4 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1,1-trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloroettiane

1,1-Dichloroethane

1,1-Dichloroetliene

1,2,4-Trichionobenzene

1 ̂ -Dibromo-S-ctiloropropane

1,2-Dichlorobenzene

1,2-Dichlorosthane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Melhyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

SITE
DATE
RESULT TYPE

(feet)

(feet)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS-*07
12/02/2004
Primary

0.00

0.50

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

SS-410
12/02/2004
Primary

0.00

0.50

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-411
12/02/2004
Primary

0.00

0.50

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-412
12/02/2004
Primary

0.00

0.50

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

SS-413
12/02/2004
Primary

0.00

0.50

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

SS-416
12/02/2004

Primary

0.00

0.50

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS

VOCS

Page: 5 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromo methane

Chloroe thane

Chloroform

Chloromethane

cis-1,2-Dichloroelhene

cis-1,3-Dichloropropene

Cyclohexane

Dichlorodifluoromethane

Ethyl benzene

Ethylenedibromide

Fluorotrichloromethane

Isopropyl benzene

Methyl acetate (acetic acid, methyl este

Methyl cyclohexane

Methyl tert-butyl ether

Methylene chloride

SITE
DATE
RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS^tO7

12/02/2004

Primary

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

SS-410

12/02/2004

Primary

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS-411

12/02/2004

Primary

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

12U

SS^»12

12/02/2004

Primary

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

14U

SS-413

12/02/2004

Primary

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

13U

SS-416

12/02/2004

Primary

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 6 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trans-1,3-Dichloropropene

Trichloroethene

Vinyl chloride

Xylenes (total)

1,1-Thibisethane

3,4-Dithiohexane

Diethyl benzene (mixed isomers)

Trimethyloxepane

SITE
DATE
RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SS-407
12/02/2004
Primary

11U

11U

11U

11U

11U

11U

11U

11U

SS-410
12/02/2004
Primary

12U

12U

12U

12U

12U

12U

12U

12U

SS-411
12/02/2004
Primary

12U

12U

12U

12U

12U

12U

12U

12U

SS-412
12/02/2004
Primary

14U

14U

14U

14U

14U

14U

14U

14U

SS^13
12/02/2004
Primary

13U

13U

13U

13U

13U

13U

13U

13U

SS-416
12/02/2004
Primary

11U

11U

11U

11U

11U

11U

11U

11U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 7 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1,1-trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1.2,4-Trichloro benzene

1.2-Dibromo-3-chloropropane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromodichloromethane

SITE
DATE
RESULT TYPE

(feet)

(feet)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

TP_SOIL1
09/08/1994
Primary

0.00

0.50

u

TP_SOIL2
09/08/1994
Primary

0.00

0.50

33



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 8 of 9

Date: 05/11/2005

PERIOD: From 09/06/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloraethena

cis-1,3-Dichloropropene

Cyctohexane

Dichtorodifluoromethane

Ethylbenzene

Ethylenedibromide

Fluorotrichloramethane

Isoprapyl benzene

Methyl acetate (acetic acid, methyl este

Methyl cyclohexane

Methyl tert-butyl ether

Methylene chloride

SITE
DATE
RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

TP_SOIL1
09/08/1994
Primary

U

TP_SOIL2
• 09/08/1994.

Primary

U



SURFACE SOIL SAMPLE RESULTS
VOCS

Page: 9 of 9

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Sot!

CONSTITUENT

Styrene

Tetrachloroettiene

Toluene

trans-1,2'Dichloroethene

Trans-1,3-Dichloropropene

Trichloroethene

Vinyl chloride

Xylenes (total)

1,1-Thibisethan8

3,4-Dithiohexane

Dietiyl benzene (mixed isomers)

Trimethyloxepane

SITE
DATE
RESULTTYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

TP_SOIL1
09/08/1994
Primary

U

u
u
u

TP_SOIL2
09/08/1994
Primary

U

o.u
1.27J

U



Appendix E

Surface Soil Sample Laboratory Results,

SVOCs



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page:1 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1-Biphenyl

2,2'-Oxybis(1 -Chloroprapane)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylpheno!

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene .

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthaiene

2-Melhylphenol

2-Nitroaniline

2-Nitrophenol

3,3'-DichlorobenzJdine

3-Nitroani!ine

4,6-Dinitro-2-methylphenol

4-BromophBnyl phenyl ether

SITE SM_SOIL3
DATE 09/08/1994
RESULT TYPE Primary

(feet) 0.00

(feet) 0.50

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS^I01
12/02/2004
Primary

0.00

0.50

380U

380U

970U

380U

380U

380U

970U

380U

380U

380U

380U

380U

380U

970U

380U

380UJ

970UJ

970U

3B0U

SS-401
12/02/2004
Duplicate 1

0.00

0.50

3S0U

380U

970U

380U

380U

380U

970U

380U

380U

380U

380U

380U

380U-

970U

380U

3B0UJ

970UJ

970U

380U

SS-402
12/02/2004

Primary

0.00

0.50

410U

41OU

1000U

410U

410U

410U

1000U

41OU

410U

41 OU

41 OU

41 OU

41 OU

1000U

410U

410UJ

1000UJ

1O00U

410U

SS-404
12/02/2004

Primary

0.00

0.50

380U

380U

950U

380U

380U

380U

950U

380U

380U

380U

380U

380U

330U

950U

380U

380UJ

950UJ

950U

380U

SS-405
12/02/2004
Primary

0.00

0.50

370U

370U

930U

370U

370U

370U

930U

370U

37OU

37OU

370U

370U

370U

930U

370U

370UJ

930UJ

930U

370U



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 2 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

4-Chloro-3-melhylphenol

4-Chloroaniline

4-Chlonophenyl phenyl eiher

4-Methyl phenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)anlhracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2-chloroethoxy) methane

bis(2-Chloroelhyl) ether

bis(2-Ethylhexyl) phthalate

Butyl benzyl phthalate

SITE SM_SOIL3
DATE 09/08/1994

RESULT TYPE Primary

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg) U

(ug/kg) 130

SS-401
12/02/2004
Primary

380U

380U

380U

380U

970U

970U

380U

380U

380U

380U

380U

380U

380U

380U

380U .

380U

380UJ

380U

380U

380UJ

380U

SS-401
12/02/2004
Duplicate 1

380U

380U

380U

380U

970U

970U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380UJ

3S0U

380U

380UJ

380U

SS-402
12/02/2004
Primary

410U

410U

410U

410U

1000U

1000U

410U

410U

410U

41OU

410U

410U

410U

410U

410U

410U

410UJ

410U

410U

410UJ

410U

SS-404
12/02/2004
Primary

380U

380U

380U

380U

950U

950U

380U .

380U

380U

380U

380U

380U

380U

380U

380U

380U

380UJ

380U

360U

48J

380U

SS-405
12/02/2004
Primary

370U

370U

370U

370U

930U

930U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370UJ

370U

370U

37OUJ

370U



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 3 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thnj 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Caprolactam

Carbazole

Chrysene

Di-n-butyl phthalate

Di-n-octyl phthatate

Dibenz(a.h) anthracene

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

lndeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Naphthalene

Nitrobenzene

SITE SM_SOIL3
DATE 09/08/1994
RESULT TYPE Primary

(ugfl<g)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS-tO1
12/02/2004
Primary

380U

380U

380U

380U

380U

380U

3S0U

3S0U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

SS^01
12/02/2004
Duplicate 1

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

380U

SS-402

12/02/2004
Primary

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

SS^tO4
12/02/2004
Primary

380U

380U

380U

380U

380U

380U

380U

380U

380U

360U

380U

380U

380U

380U

360U

380U

380U

380U

380U

380U

380U

SS-405
12/02/2004
Primary

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370LJ

370U

370U

370U



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 4 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE

RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SM_SOIL3
09/08/1994
Primary

U

U

SS-401
12/02/2004
Primary

970U

380U

380U

380U

SS-401
12/02/2004
Duplicate 1

970U

380U

380U

380U

SS^tO2
12/02/2004
Primary

1000U

410U

410U

410U

SS-404
12/02/2004
Primary

950U

380U

380U

380U

SS-405
12/02/2004
Primary

930U

370U

370U

370U

Pentachlorophenol

Phenanthrene

Phenol

Pyrene



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 5 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1'-Brphenyl

2,2'-Oxybis(1 -Chloropropane)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichloraphenol

2,4-Dimethylphenol

2,4-Dinitro phenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chloro phenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3,3-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bramophenyl phenyl ether

SITE
DATE
RESULT TYPE

(feet)

(feet)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/Kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS-407
12/02/2004
Primary

0.00

0.50

370U

370U

920U

370U

370U

370U

920U

370U

370U

370U

370U

370U

370U

920U

370U

370UJ

920UJ

920U

370U

SS-410
12/02/2004
Primary

0.00

0.50

410U

410U

1000U

410U

410U

410U

1000U

410U

410U

410U

410U

410U

410U

1000U

410U

410UJ

1000UJ

1000U

410U

SS^11
12/02/2004
Primary

0.00

0.50

410U

410U

1000UJ

41OU

41OU

41 OU

1000U

410U

41 OU

41 OU

41 OU

41 OU

41 OU

1000U

41 OU

410UJ

1000UJ

1000U

41 OU

SS-412

12/02/2004
Primary

0.00

0.50

470U

470U

1200U

470U

470U

470U

1200U

470U

470U

470U

470U

470U

470U

1200U

470U

470UJ

1200UJ

1200U

470U

SS-413
12/02/2004
Primary

0.00

0.50

420U

420U

1100U

420U

420U

420U

11O0U

42OU

420U

420U

420U

420U

420U

1100U

420U

420UJ

1100UJ

1100U

420U

SS^16
12/02/2004
Primary

0.00

0.50

370U

370U

930U

370U

370U

370U

930U

370U

370U

370U

370U

370U

370U

930U

370U

370UJ

930UJ

930U

370U



SURFACE SOIL SAMPLE RESULTS

SVOCS

Page: 6 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

4-Chloro-3-methyl phenol

4-Chloroanitine

4-Chlorophenyl phenyl ether

4-Methylphenol

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthytene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)antliracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g.h,i)perylene

Benzo(k)fluoranthene

Bis(2-chloroethoxy) methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl) phllialate

Butyl benzyl phlhalate

SITE

DATE

RESULT TYPE

(ug/kg)

(ug/kg)

(us/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg) .

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS^07

12/02/2004

Primary

370U

370U

370U

370U

920U

920U

370U

370U

370U

37QU

370U

370U

370U

370U

370U

370U

37OUJ

370U

370U

370UJ

370U

SS-410

12/02/2004

Primary

410U

410U

410U

410U

1000U

1000U

410U

410U

54J

410U

410U

410U

410U

410U

410U

410U

410UJ

41OU

41OU

480J

70J

SS-411

12/02/2004

Primary

41 OU

41 OU

410U

410U

1000U

1000U

41 OU

41 OU

41 OU

410U

410U

41 OU

41 OU

41 OU

410U

41 OU

410U

410U

410U

120J

410U

SS-412

12/02/2004

Primary

470U

470U

470U

470U

1200U

1200U

470U

470U

78J

470U

470U

470U

470U

470U

470U

470U

470U

470U

470U

230J

240J

SS^13

12/02/2004

Primary

420U

420U

420U

420U

1100U

1100U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

57J

420U

SS-416

12/02/2004

Primary

370U

370U

370U

370U

930U

930U

370U

370U

370U

37OU

37OU

370U

37OU

370U

37OU

370U

370UJ

37OU

37OU

120J

370U



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 7 of 12

Dale: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Caprolactam

Carbazole

Chrysene

Di-n-butyl phthalate

Di-n-octyl phlhalate

Dibenz(a,h) anthracene

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

tndeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Naphthalene

Nitrobenzene

SITE

DATE

RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/ftg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS^107

12/02/2004

Primary

370U

370U

370U

370U

370U

370LJ

370U

370U

370U

370U

370LJ

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

SS-410

12/02/2004

Primary

410U

410U

43J

110J

410U

410U

410U

410U

250J

58J

410U

410U

410U

410U

410U

410U

410U

410LJ

410U

410U

410U

SS-411
12/02/2004
Primary

410U

410U

410U

63J

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

410U

41OU

410U

410U

SS-112

12/02/2004

Primary

470U

470U

58J

93J

470U

470U

470U

470U

450J

100J

470U

470U

470U

470U

470U

470U

470U

470U

470U

470U

470U

SS-413

12/02/2004

Primary

420U

420U

420U

43J

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

420U

SS-416

12/02/2004

Primary

370U

370U

370U

37OU

37OU

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U

370U



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 8 of 12

Date: 05/11/2005

PERIOD; . From 09/08/1994 thru 12/02/2004 -Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

SS-407
12/02/2004
Primary

920U

370U

370U

370U

SS^10
12/02/2004
Primary

1000U

410U

410U

44J

SS^11
12/02/2004
Primary

1000U

410U

410U

410U

SS-412
12/02/2004
Primary

1200U

470U

470U

65J

SS-413
12/02/2004
Primary

1100U

420U

420U

420U

SS^16
12/02/2004
Primary

930U

370U

370U

370U

Pentachiorophenol

Phenanthrene

Phenol

Pyrene



SURFACE SOIL SAMPLE RESULTS

SVOCS

Page: 9 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

1,1'-Biphenyl

2,2'-Oxybis(1 -Chloropropane)

2,4,5-Trichlorophenol

2,4,6-Trichtorophenol

2.4-Dichlorophenol

2,4-DimethyIphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoiuene

2-Chloronaphthalene

2-Chlorophenol

2-Methyl naphthalene

2-Melhylphenol

2-Nitroaniline

2-Nilrophenol

3,3'-Dichtorobenzidine

3-Nitroaniline

4I6-Dinitro-2-methylphenol

4-Bromophenyl phenyl ether

SITE TP_SOIL1

DATE 09/08/1994

RESULT TYPE Primary

(feet) 0.00

(feet) 0.50

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

TP_SOIL2

09/08/1994

Primary

0.00

0.50



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 10 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl phenyl ether

4-Methyl phenol

4-NitroanNine

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Anthracene

Atrazine

Benzaldehyde

Benzo(a)anthracene

Benzo(a)pyrene

Benzo{b)fluoranthene

Benzo(g,h,i)perylene

Benzo{k)fluoranthene

Bis(2-chloroethoxy) methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl) phthalate

Butyl benzyl phthalate

SITE TP_SOIL1
DATE 09/08/1994
RESULT TYPE Primary

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg).

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg) U

(ug/kg) U

TP_SOIL2
09/08/1994
Primary

U

110



SURFACE SOIL SAMPLE RESULTS
SVOCS

Page: 11 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Caprolactam

Carbazole

Chrysene

Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenz(a.h) anthracene

Dibenzofuran

Diethyl phthalate

Dimethyl phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

lndeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

Naphthalene

Nitrobenzene

SITE TP_SOIL1
DATE 09/08/1994

RESULT TYPE Primary

(ug/kfl)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

TP_SOIL2
09/08/1994
Primary



SURFACE SOIL SAMPLE RESULTS

SVOCS

Page: 12 of 12

Date: 05/11/2005

PERIOD: From 09/08/1994 thru 12/02/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE TP_SOIL1
DATE 09/08/1994
RESULT TYPE Primary

TP_SOIL2
09/08/1994
Primary

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)



Appendix F

Sediment Sample Laboratory Results, Metals



SEDIMENT SAMPLE RESULTS
METALS

Page: 1 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-BKSD-23
10/06/1999
Primary

0.00

0.50

0.8 U

14J

10

R

4U

o.au

99-BKSD-24
10/06/1999
Primary

0.00

0.50

o.eu .

18J

11

R

4U

0.8U

99-BKSD-25
10/06/1999
Primary

0.00

0.50

0.8U

14J

10

R

4U

o.eu

99-SD-27
10/05/1999
Primary

0.00

0.50

0.8U

18J

16

R

4U

0.8U

99-SD-29
10/05/1999
Primary

0.00

0.50

33

1800J

770

0.7J

6.9

4.6

99-SD-31
10/05/1999
Primary

0.00

0.50

27

1200J

590

0.3J

5.7

3.2



SEDIMENT SAMPLE RESULTS
METALS

Page: 2 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE 99-BKSD-23
DATE 10/06/1999
RESULT TYPE Primary

99-BKSD-24
10/06/1999
Primary

99-BKSD-25
10/06/1999
Primary

99-SD-27
10/05/1999
Primary

99-SD-29
10/05/1999
Primary

99-SD-31.
10/05/1999
Primary

Sodium

Thallium

Vanadium

Zinc

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) 49 64 52 84 6900 5400



SEDIMENT SAMPLE RESULTS

METALS

Page: 3 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE

DATE

RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

• (mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

99-SD-33

10/05/1999

Primary

0.00

0.50

5.2

1900J

210

0.2J

4U

O.SU

99-SD-35

10/05/1999

Primary

0.00

0.50

3.9

170J

52

R

4U

0.8U

99-SD-37

10/05/1999

Primary

0.00

0.50

5.5

190J

120

4U

0.8U

99-SD-39

10/05/1999

Primary

0.00

0.50

7.3

350J

150

0.1J

4U

0.6U

BK_GP_SED11

09/08/1994

Primary

0.00

0.50

8

69

0.8

34

28

36

26

2U

0.2U

BK_HSC_SED10

09/08/1994

Primary

0.00

0.50

10

21

U

15

11

10

22

4U

0.1U



SEDIMENT SAMPLE RESULTS
METALS

Page: 4 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE 99-SD-33
DATE 10/05/1999
RESULT TYPE Primary

99-SD-35
10/05/1999
Primary

99-SD-37
10/05/1999

Primary

99-SD-39
10/05/1999
Primary

BK_GP_SED11
09/08/1994
Primary

BK_HSC_SED10
09/08/1994
Primary

Sodium

Thallium

Vanadium

Zinc

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) 3100 840 1400 1700 110 41



SEDIMENT SAMPLE RESULTS
METALS

Page: 5 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE

RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

BK_HSC_SED9
09/08/1994
Primary

0.00

0.50

17

22

U

21

45

12

29

4U

0.2U

CR-3
01/01/1975
Primary

0.00

0,50

6.9

478

2.03

156

1.49

DCS_D_SED5
09/08/1994
Primary

0.00

0.50

23

110

4.9

40

660

260

40

U

7

DCS_SED4
09/06/1994
Primary

0.00

0.50

14

55

3.6

32

990

210

35

U

0.6

DC_SED6
09/08/1994
Primary

0.00

0.50

22

70

11

40

2200

400

34

2.9

SAMPLE_1
05/01/1986
Primary

0.00

0.50

33

3760

740



SEDIMENT SAMPLE RESULTS
METALS

Page: 6 of 18

Dale: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

BK_HSC_SED9
09/08/1994
Primary

54

CR-3
01/01/1975
Primary

1090

DCS_D_SED5
09/08/1994
Primary

4000

DCS_SED4
09/08/1994
Primary

2600

DC_SED6
09/08/1994
Primary

6200

SAMPLEjl
05/01/1986
Primary

8600

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 7 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SAMPLE_2
05/01/1986
Primary

0.00

0.50

19

1590

670

SD^01
11/17/2004
Primary

0.00

0.50

20000J

0.18J

7J

25J

0.7

4.3J

1800J

35J

8.7J

120J

19000

69J

9300J

200J

0.15

30J

2500J

1.6J

0.45J

SD-402
11/17/2004
Primary

0.00

0.50

30000J

0.79J

44J

17J

0.47

34J

33000J

32J

5.1J

2300J

27000

1200J

53000J

1200J

0.67

15J

3100J

6.1J

5.4J

SD-103
• 11/12/2004

Primary

0.00

0.50

24000

0.68J

54J

13J

0.34

25J

64000J

21J

3.3J

2100J

24000

1000J

49000

1600J

0.7J

14J

2400J

5J

4.1J

SD^104
11/12/2004
Primary

0.00

0.50

27000

1.1J

32J

37J

1

20J

6100J

40J

12J

2100J

31000

380J

25000

540J

0.24J

36J

3700J

3.4J

2.2J

SD-405
11/17/2004
Primary

0.00

0.50

28000J

0.68J

38J

17J

0.56

25J

8900J

29J

5.7J

2000J

29000

710J

43000J

720J

0.48

18J

3100J

4.9J

3.5J



Page: 8 of 16
SEDIMENT SAMPLE RESULTS Date: 05/11/2005

METALS

PERIOD: From 12/07/1974 thiu 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SAMPLE_2
05/01/1986
Primary

4800

SD^tOI
11/17/2004

Primary

11000

0.34J

26J

820J

SD-402
11/17/2004
Primary

4100

1.5J

20J

7600J

SD^03
11/12/2004
Primary

19J

1.4J

17J

6800J

SD-404
11/12/2004
Primary

2400

0.94J

39J

7800J

SD-405
11/17/2004

Primary

6200

1.4J

25J

6900J

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 9 of 18

Date: 05/11/2005

PERIOD: F r o m 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soj|

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-406
11/17/2004
Primary

0.00

0.50

16000J

0.065J

6.8J

23J

0.6

2.6J

2500J

33J

7.6J

96J

20000

26J

9500J

210J

0.045J

29J

3400J

2.3J

0.31J

SD-407
11/11/2004

Primary

0.00

0.50

15000

0.36J

16J

26J

0.57

2.6J

2600J

27J

9.2J

200J

22000

120J

10000

300J

0.12J

26J

3000J

1J

0.72J

SD-408
11/11/2004
Primary

0.00

0.50

38000

0.55J

17J

27J

0.64

16J

6200J

38J

8.8J

1500J

25000

630J

62000

900J

0.44J

32J

3700J

1.8J

3.6J

SD-109
11/18/2004
Primary

0.00

0.50

7800

O.03UJ

4.5J

11J

0.21

0.5J

660J

17J

3.8J

22J

11000

17J

4100

93J

0.021

13J

1300J

0.56J

0.16J

SD-410
11/11/2004
Primary

0.00

0.33

7500

0.095J

7.8J

6.2J

0.23

1.8J

2200J

16J

5J

150J

14000

27J

5400

210J

0.039J

15J

770J

0.24J

0.22J

12/03/2004
Primary

0.00

0.50

14000

0.67J

16J

14EB

0.38J

10J

52000J

20JEB

5.9J

1000J

21000

200J

17000

310JEB

0.3J

18JEB

2300J

2.4J

1.4J



SEDIMENT SAMPLE RESULTS
METALS

Page: 10 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-406
11/17/2004

Primary

37000

0.27J

31J

430J

SD-407
11/11/2004

Primary

9100

0.32UJ

29J

810J

SD-408
11/11/2004
Primary

7700

0.83J

34J

40000J

SD-W9
11/18/2004
Primary

6000

0.12J

18J

130J

SD-410
11/11/2004

Primary

2100

0.087J

14J

4B0J

SD-411
12/03/2004
Primary

13000

0.43J

24J

3100J

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 11 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-412
11/12/2004
Primary

0.00

0.50

21000

1.3J

85J

5.9J

0.27

16J

70000J

17J

3.9J

1100J

34000

560J

38000

1400J

0.79J

16J

1400J

6.4J

3.2J

SD^13
11/11/2004
Primary

0.00

0.50

22000

0.99J

23J

28J

0.61

30J

4400J

37J

12J

2600J

31000

_ 720J

19000

530J

0.74J

39J

3000J

2.7J

3J

SD^15
11/11/2004
Primary

0.00

0.50

17000

0.47J

23J

21J

0.67

19J

2700J

33J

11J

740UJ

23000

230J

14000

290J

0.21J

29J

3000J

2.2J

1.4J

SD-416
11/11/2004
Primary

0.00

0.50

19000

0.31J

18J

24J

0.63

9J

2200J

29J

10J

420UJ

24000

200J

13000

360J

0.19J

31J

2600J

0.S3J

0.92J

SD-417
11/11/2004 •
Primary

0.00

0.50

16000

U

37J

B.gj

0.34

41J

11000J

33J

12J

2400J

20000

280J

22000

470J

O.59J

33J

1400J

2.1J

1.9J

SD-420
12/03/2004
Primary

0.00

0.50

22000

0.37J

17J

30EB

0.7J

0.8J

5000J

38JEB

15J

100J

37000

44J

9300

760 JEB

0.039J

42JEB

3200J

0.7J

0.39J



SEDIMENT SAMPLE RESULTS
METALS

Page: 12 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-412
11/12/2004
Primary

21J

2.1J

12J

3800J

SD^13
11/11/2004

Primary

5000

0.45J

31J

8100J

SD-415
11/11/2004
Primary

14000

0.41J

33J

31000J

SD-416
11/11/2004
Primary

6200

0.28J

30J

18000J

SD-417
11/11/2004

Primary

3400

0.49J

23J

12000J

SD^20
12/03/2004
Primary

3400

0.2J

34J

540J

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 13 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thm 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-420
12/03/2004
Duplicate 1

0.00

. 0.50

22000

0.42J

18J

31EB

0.71J

0.98J

1700J

36JEB

16J

370J

37000

35J

9500

SO0JEB

0.035J

40JEB

3400J

0.37J

0.4J

SD^21
12/03/2004
Primary

0.00

0.50

17000

0.57J

23J

18EB

0.55J

14J

3400J

31JEB

6.1J

1300J

26000

240J

21000

400JEB

0.26J

18JEB

3200J

4.2J

1.5J

SD-422
11/12/2004
Primary

0.33

0.83

35000

0.78J

64J

5J

1.3

32J

32000J

18J

8.1J

10000J

35000

930J

56000

1500J

0.52J

28J

1800J

6.9J

3J

SD-422
11/12/2004
Duplicata 1

0.33

0.83

33000

0.8J

60J

9.7J

1.3

29J

27000J

16J

17J

9200J

33000

830J

54000

2100J

0.47J

27J

1600J

6.6J

3J

SD^23
11/11/2004

Primary

0.50

1.00

22000

0.17J

15J

59J

0.74

1.8J

2700J

39J

9.2J

75J

26000

50J

8200

240J

0.09 U

41J

2600J

1.1J

0.45J

SD^24
11/18/2004
Primary

0.00

0.50

5400

0.056J

4.4J

4.4J

0.18

0.67J

760J

10J

3.2J

140J

8400

28J

3300

120J

0.073

8.7J

490J

0.27J

0.19J



SEDIMENT SAMPLE RESULTS

METALS

Page: 14 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-420
12/03/2004

Duplicate 1

3200

0.17J

32J

570J

SD^21
12/03/2004
Primary

21000

0.51J

32J

3500J

SD^t22
11/12/2004
Primary

37J

1.4J

17J

16000J

SD-422
11/12/2004
Duplicate 1

31J

1.3J

16J

8800J

SD-423
11/11/2004
Primary

900

0.23J

40J

720J

SD-424
11/18/2004
Primary

3200

0.077J

11J

220J

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 15 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULTTYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD^25
12/03/2004
Primary

0.00

0.50

10000

0.041 UJ

6.5J

16EB

0.43J

0.34J

3100J

22JEB

5.1J

12J

16000

13J

5700

190JEB

0.059J

18JEB

2200J

0.76J

0.16J

SD^(26
12/03/2004
Primary

0.00

0.50

8600

0.035UJ

9.4J

13EB

0.35J

0.36J

26000J

16JEB

4.5J

7.6J

16000

12J

6000

200JEB

0.063J

14JEB

1700J

0.9J

o.u

SD-SA1
01/01/1987
Primary

0.00

0.50

110

370

510

SD-SA2
01/01/1987
Primary

0.00

0.50

21

2800

1100

SD-SP_SEEP
01/01/1987
Primary

0.00

0.50

11

84

360

SD-TP_SPILL
01/01/1987
Primary

0.00

0.50

10

730

370



SEDIMENT SAMPLE RESULTS
METALS

Page: 16 of 18

Date: 05/11/2005

PERIOD: prom 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

SD-425
12/03/2004
Primary

7400

0.15J

22J

59J

SD-426
12/03/2004
Primary

7900

0.15J

19J

49J

SD-SA1
01/01/1987

Primary

23000

SD-SA2
01/01/1987
Primary

7600

SD-SP_SEEP
01/01/1987
Primary

4200

SD-TP_SPILL
01/01/1987
Primary

2800

Sodium

Thallium

Vanadium

Zinc



SEDIMENT SAMPLE RESULTS
METALS

Page: 17 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Starting Depth

Ending Depth

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) .

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

TPS1_SED6
09/08/1994
Primary

0.00

0.50

36

64

33

45

970

550

35

U

2.9

TPS1_SED6A
09/08/1994

Primary

0.00

0.50

27

50

28

38

1500

550

39

4

12

TPS2_SED7
09/08/1994
Primary

0.00

0.50

56

64

43

41

1400

1500

35

6

5.8

TPS2_SED7A
09/08/1994
Primary

0.00

0.50

270

230

170

30

1600

760

250

7

1



SEDIMENT SAMPLE RESULTS
METALS

Page: 18 of 18

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE TPS1_SED6 TPS1_SED6A TPS2_SED7 TPS2_SED7A
DATE 09/08/1994 09/08/1994 09/08/1994 09/08/1994
RESULT TYPE Primary Primary Primary Primary

Sodium

Thallium

Vanadium

Zinc

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg) 16000 15000 22000 58000



Appendix G

Sediment Sample Laboratory Results, VOCs



SEDIMENT SAMPLE RESULTS
VOCS

Page: 1 of 1

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT SITE
DATE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

BK_HSC_SED9
09/08/1994

0.00

0.50

U

u
u
u
u
u

DCS_D_SED5
09/08/1994

0.00

0.50

U

u
0.032

U

0.039

U

DCS_SED4
09/08/1994

0.00

0.50

U

U

U

U

0.32

U

TPS1_SED6
09/08/1994

0.00

0.50

2J

0.033

U

0.075

0.035J

TPS2_SED7
09/08/1994

0.00

0.50

U

u
u
u
u

Starting Depth

Ending Depth

1,1-Thibisethane

3,4-Dithiohexane

Acetone

Diethyl benzene (mixed isomers)

Methylene chloride

Trimethyloxepane



Appendix H

Sediment Sample Laboratory Results, SVOCs



SEDIMENT SAMPLE RESULTS
SVOCS

Page: 1 of 1

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

SITE
DATE

(feet)

(feet)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

BK_HSC_SED9
09/08/1994

0.00

0.50

3.45

0.11

O.U

0.39

DCS_D_SED5
09/08/1994

0.00

0.50

4.63

0.2

U

U

DCS_SED4
09/06/1994

0.00

0.50

0.43

0.1

U

0.1J

TPS1_SED6
09/08/1994

0.00

0.50

U

0.74

U

U

U

TPS2_SED7
09/08/1994

0.00

0.50

U

14.65

0.19

U

U

Starting Depth

Ending Depth

3,4-Dithiohexane

Bis{2-etfiylhexyl)phthalate (BEHP)

Butyl benzyl phthalate

Phenanthrene

Pyrene



Appendix I

Sediment Sample Laboratory Results, TCO



SEDIMENT SAMPLE RESULTS
TOTAL COMBUSTIBLE ORGANICS

Page: 1 of 5

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

SD-401
11/17/2004
Primary

0.00

0.50

124279

SD-402
11/17/2004
Primary

0.00

0.50

56233

SD-403
11/12/2004
Primary

0.00

0.50

55328

SD-404
11/12/2004
Primary

0.00

0.50

91448

SD-405
11/17/2004
Primary

0.00

0.50

84771

SD^06
11/17/2004
Primary

0.00

0.50

156326

Starting Depth

Ending Depth

Total Combustible Organics (TCO)



. Page: 2 of 5
SEDIMENT SAMPLE RESULTS Dale: 05/11/2005

TOTAL COMBUSTIBLE ORGANICS

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

,SD^07
11/11/2004
Primary

0.00

0.50

62780

SD^08
11/11/2004
Primary

0.00

0.50

73632

SD-409
11/18/2004
Primary

0.00

0.50

53639

SD-410
11/11/2004
Primary

0.00

0.33

21777

SD-411
12/03/2004
Primary

0.00

0.50

1617B5

SD-412
11/12/2004
Primary

0.00

0.50

73482J

Starting Depth

Ending Depth

Total Combustible Organics (TCO)



SEDIMENT SAMPLE RESULTS
TOTAL COMBUSTIBLE ORGANICS

Page: 3 of 5

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

SD-413
11/11/2004
Primary

0.00

0.50

31877

SD-415
11/11/2004
Primary

0.00

0.50

117048

SD-416
11/11/2004
Primary

0.00

0.50

41531

SD-417
11/11/2004
Primary

0.00

0.50

33755

SD-420
12/03/2004

Primary

0.00

0.50

33585

SD-420
12/03/2004
Duplicate 1

0.00

0.50

34495

Starting Depth

Ending Depth

Total Combustible Organics (TCO)



SEDIMENT SAMPLE RESULTS
TOTAL COMBUSTIBLE ORGANICS

Page: 4 of 5

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

SD-421
12/03/2004
Primary

0.00

0.50

167679

SD-422
11/12/2004
Primary

0.33

0.83

60854J

SD-422
11/12/2004
Duplicate 1

0.33

0.83

62478J

SD-423
11/11/2004
Primary

0.50

1.00

124042J

SD-424
11/18/2004
Primary

0.00

0.50

23679

SD^25
12/03/2004
Primary

0.00

0.50

66801

Starting Depth

Ending Depth

Total Combustible Organics (TCO)



Page: 5 of 5
SEDIMENT SAMPLE RESULTS Date: 05/11/2005

TOTAL COMBUSTIBLE ORGANICS

PERIOD: From 12/07/1974 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT
SITE
DATE
RESULT TYPE

(feet)

(feet)

(mg/kg)

SD-426
12/03/2004
Primary

0.00

0.50

68507

Starting Depth

Ending Depth

Total Combustible Organics (TCO)



Appendix J

Surface Water Sample Laboratory Results,

Dissolved Metals



SURFACE WATER SAMPLE RESULTS
DISSOLVED METALS

Page: 1 of 6

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum (Dissolved)

Antimony (Dissolved)

Arsenic (Dissolved)

Barium (Dissolved)

Beryllium (Dissolved)

Cadmium (Dissolved)

Calcium (Dissolved)

Chromium (Dissolved)

Cobalt (Dissolved)

Copper (Dissolved)

Iron (Dissolved)

Lead (Dissolved)

Magnesium (Dissolved)

Manganese (Dissolved)

Mercury (Dissolved)

Nickel (Dissolved)

Potassium (Dissolved)

Selenium (Dissolved)

Silver (Dissolved)

Sodium (Dissolved)

Thallium (Dissolved)

SITE
DATE
RESULT TYPE

(ugfl)

(USA)

("9") .

(ug/l)

(ugfl)

(ug/T)

• (ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

SWM03
11/16/2004
Primary

SOU

0.75J

0.39

7.6J

0.2U

2.9

72500

2U

1U

21.8 J

50U

1.8

6740

11.4

0.2U

1J

2190J

1U

1U

23700

0.5U

SW-403
11/16/2004
Duplicate 1

50U

0.76J

0.33J

7.5J

0.2U

3.2

72300

2U

1U

24.3J

50U

1.4J

6720

10.1

0.2U

1.5J

1910J

1U

1U

22800

0.5U

SW-405
11/17/2004
Primary

50.4J

0.5J

0.75J

5.1J

0.2U

0.94

136000

2U

1U

4.5J

50U

1U

439000

42

0.2U

1.4J

140000

1U

1U

3760000

0.5U

SW-406
11/17/2004
Primary

50U

0.5UJ

1.1

6.8J

0.2U

2.6

231000

2U

1.1

15.9J

50U

1U

801000

39.8

0.2U

1.9J

239000J

1U

1U

6440000

0.5U

SW-407
11/16/2004
Primary

50U

0.5UJ

1.5

7.2J

0.2U

1.4

282000

2U

1.3

6.9J

50U

1U

1040000

20.3

0.2U

1.8J

307000

1U

1U

8290000

0.5U

SW-410
11/16/2004
Primary

SOU

0.5UJ

1.8

6.7J

0.2U

0.47

308000

2U

1.3

2U

50U

1U

1150000

10.8

0.2U

1.7J

348000

1U

1U

9170000

0.5U



SURFACE WATER SAMPLE RESULTS
DISSOLVED METALS

Page: 2 of 6

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

SW-403
11/16/2004
Primary

1U

823J

SW-403
11/16/2004
Duplicate 1

1U

808J

SVJ-405
11/17/2004
Primary

1U

271J

SW-406
11/17/2004
Primary

1U

511J

SW-407
11/16/2004
Primary

1.1

268J

SW-410
11/16/2004
Primary

1.6

65.2J

Vanadium (Dissolved)

Zinc (Dissolved)



SURFACE WATER SAMPLE RESULTS
DISSOLVED METALS

Page: 3 of 6

Date: 05/11/2005

PERIOD: Fram 01/01/1966 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum (Dissolved)

Antimony (Dissolved)

Arsenic (Dissolved)

Barium (Dissolved)

Beryllium (Dissolved)

Cadmium (Dissolved)

Calcium (Dissolved)

Chromium (Dissolved)

Cobalt (Dissolved)

Copper (Dissolved)

Iron (Dissolved)

Lead (Dissolved)

Magnesium (Dissolved)

Manganese (Dissolved)

Mercury (Dissolved)

Nickel (Dissolved)

Potassium (Dissolved)

Selenium (Dissolved)

Silver (Dissolved)

Sodium (Dissolved)

Thallium (Dissolved)

SITE
DATE
RESULTTYPE

(ug/i)

(ug/i)

(US/I)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

SW-411
12/03/2004
Primary

167J

0.5UJ

1.4J

6J

0.2U

1

214000

2U

1U

22J

187

1U

741000

24.6

0.2U

1.8J

218000J

1U

1U

5870000

0.5U

SW411
12/03/2004
Duplicate 1

50U

0.5UJ

1.4

5.4J

0.2U

0.67

211000

2U

1U

15.4J

SOU

1U

735000

20.8

0.2U

1.7J

215000J

1U

1U

5850000

0.5U

SW-414
11/16/2004
Primary

50U

0.5UJ

1.6

7.2J

0.2U

2.7

275000

2U

1.1

6.6J

50U

1U

1000000

18.3

0.2U

2J

300000

1U

1U

8000000

0.5U

SW-415
11/16/2004
Primary

50U

0.5UJ

1.7

7.3J

0.2U

1.6

291000

2U

1.2

5.7J

50U

1U

1080000

16.7

0.2U

1.9J

318000

1U

1U

8520000

0.5U

SW-419
12/02/2004
Primary

166J

0.5UJ

0.85J

5U

0.2U

2.3

91600

2U

1U

54.7J

147

1U

286000

52.2

0.2U

2J

86700J

1U

1U

2300000

0.5U

SW-422
11/17/2004
Primary

306

0.7J

0.2U

16.6

1.7

846

293000

2U

91.4

7780J

500U

87.2

154000

8050

0.2U

168

7660

2.2J

1U

94900

0.5U



SURFACE WATER SAMPLE RESULTS

DISSOLVED METALS

Page: 4 of 6

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

<ugfl)

(ugfl)

SW-411
12/03/2004
Primary

1.4

187J

SW-411
12/03/2004
Duplicate 1

1.2

181J

SW-414
11/16/2004
Primary

1.1

420J

SW-415
11/16/2004
Primary

1.2

280J

SW^19
12/02/2004
Primary

1U

524J

SW-422
11/17/2004
Primary

1U

171000J

Vanadium (Dissolved)

Zinc (Dissolved)



SURFACE WATER SAMPLE RESULTS
DISSOLVED METALS

Page: 5 of 6

Date: 05/11/2005

PERIOD: From 01/01/1966 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum (Dissolved)

Antimony (Dissolved)

Arsenic (Dissolved)

Barium (Dissolved)

Beryllium (Dissolved)

Cadmium (Dissolved)

Calcium (Dissolved)

Chromium (Dissolved)

Cobalt (Dissolved)

Copper (Dissolved)

Iron (Dissolved)

Lead (Dissolved)

Magnesium (Dissolved)

Manganese (Dissolved)

Mercury (Dissolved)

Nickel (Dissolved)

Potassium (Dissolved)

Selenium (Dissolved)

Silver (Dissolved)

Sodium (Dissolved)

Thallium (Dissolved)

SITE
DATE
RESULT TYPE

(ugfl)

(ug/1)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

- (ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ugl)

(ug/i)

SW-423
11/16/2004
Primary

50U

0.5UJ

0.56

14.9

0.2U

0.21

163000

2U

1.9

2U

2680

1U

49500

343

0.2U

18.4

12300

1U

1U

101000

0.5U

SW-424

11/18/2004
Primary

SOU

0.5UJ

1J

7J

0.2U

2.4

229000

2U

1U

16J

50U

1U

794000

37.6

0.2U

1.9J

232000J

1U

1U

6330000

0.5U



Page: 6 of 6
SURFACE WATER SAMPLE RESULTS Date: 05/11/2005

DISSOLVED METALS

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/Q

(ug/0

SW-423
11/16/2004
Primary

1U

690J

SW-424
11/18/2004
Primary

1U

429J

Vanadium (Dissolved)

Zinc (Dissolved)



Appendix K

Surface Water Sample Laboratory Results,

Total Metals



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page:1 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE

RESULTTYPE

(ug/t)

(ug/I)

(ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

<ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

99-BKSW-26
10/05/1999
Primary

0.5U

2UJ

3UJ

0.2U

6U

0.5U

-

99-RBB^4A
10/05/1999
Primary

0.5U

2UJ

3UJ

0.2U

6U

0.5U

99-RBK-43A
10/05/1999
Primary

0.5U

2UJ

3UJ

0.2U

6U

0.5U

99-SW-30
10/05/1999
Primary

1.2

26

8J

0.2U

6U

0.5U

99-SW-32
10/05/1999
Primary

2.9

46

4J

0.2U

6U

0.5U

99-SW-34
10/05/1999
Primary

2.7

50

4J

0.2U

6U

0.5U



Page: 2 of 16
SURFACE WATER SAMPLE RESULTS Date: 05/11/2005

TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ugfl)

(ug/D

(ugfl)

99-BKSW-26
10/05/1999
Primary

5UJ

99-RBB-44A
10/05/1999

Primary

5UJ

99-RBK-43A
10/05/1999
Primary

5UJ

99-SW-30
10/05/1999
Primary

420J

99-SW-32
10/05/1999
Primary

850J

99-SW-34
10/05/1999
Primary

790J

Vanadium

Zinc

Sulfate

Cyanide



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 3 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/l)

(ug/l)

(ug/0

(ug/i)

(ugi)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

99-SW-36
10/05/1999
Primary

1

14

3J

0.2U

6U

0.5U

99-SW-38

10/05/1999
Primary

1.1

7

3UJ

0.2U

6U

0.5U

99-SW-40
10/05/1999

Primary

1

7

3J

0.2U

6U

0.5U

99-SV\M2
10/05/1999
Primary

0.5U

2J

3UJ

0.2U

6U

0.5U

99-SW-49
10/05/1999
Primary

1.2

3J

3UJ

0.2U

6U

2.3

99-TPR-50
10/05/1999 '
Primary

23

84

31

0.2U

6U

0.5U



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 4 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

99-SW-36
10/05/1999
Primary

270J

99-SW-38
10/05/1999
Primary

260J

99-SW-40
10/05/1999
Primary

260J

99-SW-42
10/05/1999
Primary

87J

99-SW-49
10/05/1999
Primary

110J

99-TPR-5O
10/05/1999
Primary

5860J

Vanadium

Zinc

Sulfate

Cyanide (ug/1)



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 5 of 16

Date: 05/11/2005

PERIOD: Fram 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE SAMPLE_1
DATE 01/01/1986
RESULT TYPE Primary

(ug/i)

(ugfl)

(ug/i)

(ugfl)

(ug/l) 4

(ugfl)

(ugfl)

(ugfl)

(ug/l) 80

(ugfl)

(ug/l) 20

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

SAMPLE_2
01/01/1986
Primary

25

20

10U

SAMPLE_3
01/01/1986
Primary

18

10

10U

SAMPLE_4
01/01/1986
Primary

20

20

10U

SW-403
11/16/2004
Primary

634J

1.3J

3.1J

8.6J

0.2U

3.9

76900

2U

1U

88.1J

1030J

44.2J

8550

54.6J

0.2U

4.2J

2400J

1U

1U

24400

0.5U

SW-403
11/16/2004
Duplicate 1

210J

0.96J

0.96J

7.6J

0.2U

3.2

73300

2U

1U

40.4J

299J

12.8J

7150

20.2J

0.2U

1.8J

1890J

1U

1U

23000

0.5U



Page: 6 of 16
SURFACE WATER SAMPLE RESULTS Date: 05/11/2005

TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/il

SAMPLE_1
01/01/1986
Primary

730

SAMPLE_2
01/01/1986
Primary

10600

SAMPLE_3
01/01/1986
Primary

6500

SAMPLE_4
01/01/1986
Primary

4910

SW-403
11/16/2004
Primary

1U

1170J

110000

SW-403
11/16/2004
Duplicate 1

1U

911J

113000

Vanadium

Zinc

Sulfate

Cyanide (ug/1)



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 7 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE

RESULT TYPE

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/l)

(ug/i)

(ug/l)

(ug/l)

(ug/l)

(ug/l)

(ug/l)

(ugfl)

SW-405
11/17/2004

Primary

212J

0.5UJ

0.92J

5.4J

0.2U

1.7

139000

2U

1U

17J

303J

3.3J

447000

47.8J

0.2U

2.2J

143000

1U

1U

3700000

0.5U

SW-406
11/17/2004
Primary

106J

0.5UJ

1.1J

6.5J

0.2U

2.7

227000

2U

1.2

20.7J

147J

1.9J

801000

41.7J

0.2U

2J

237000J

1U

1U

6390000

0.5U

SWM07
11/16/2004

Primary

55.8J

0.5UJ

1.6J

7.4J

0.2U

1.5

284000

2U

1.2

12.1J

61.4 J

1.3J

1040000

21.4 J

0.2U

2J

309000

1U

1U

8270000

0.5U

SW-410
11/16/2004

Primary

50U

0.5UJ

1.9J

7.2J

0.2U

0.52

310000

2U

1.3

2U

50U

1U

1150000

13.1J

0.2U

1.8J

353000

1U

1U

9330000

0.5U

SW-411
12/03/2004
Primary

167J

0.71J

1.5J

6.2J

0.2U

1

213000

2U

1U

21.4J

203

1.1

745000

25.4

0.2U

2.1J

216000J

1U

1U

5890000

0.5U

SW-411
12/03/2004
Duplicate 1

51.6J

0.5UJ

1.5J

5.8J

0.2U

0.87

214000

2U

1U

16.6J

SOU

1U

743000

21.9

0.2U

1.6J

222000J

1U

1U

5900000

0.5U



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 8 of 16

Dale: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(mm

SW-405
11/17/2004

Primary

1U

330J

8B2000

SW-406
11/17/2004
Primary

1U

512J

1660000

SW-407
11/16/2004
Primary

1.2

275J

2190000

SW-410
11/16/2004
Primary

1.5

67.1J

2460000

SW-411
12/03/2004
Primary

1.4

190J

1650000

SW-411
12/03/2004

Duplicate 1

1.2

177J

774000

Vanadium

Zinc

Sulfate

Cyanide



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 9 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/l)

<ug/i)

(ug/l)

(ug/i)

(ug/i)

• (ug/l)

(ug/l)

(ug/l)

(ug/l)

(ug/l)

(ug/l)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ugfl)

SW-414
11/16/2004
Primary

81.6J

0.5UJ

1.7J

7.3J

0.2U

2.6

275000

2U

1.2

13.6J

98.5J

2.3J

996000

20.1J

0.2U

2.4J

302000

1U

1U

8020000

0.5U

SW-415
11/16/2004
Primary

305J

0.5UJ

2J

7.7J

0.2U

2

291000

2U

1.3

16J

392J

4.8J

1070000

24.2J

0.2U

3.5J

321000

1U

1U

8590000

0.5U

SW-419
12/02/2004
Primary

380

0.5UJ

1.1J

5.2J

0.2U

2.1

133000

2U

1U

58.6

386

1.5

43S00O

51.2

0.2U

2.7J

129000

1U

1U

3540000

0.5U

SW-422
11/17/2004
Primary

2490J

1.5J

3.1J

17.4

1.8

854

291000

2U

93.7

9790J

1590J

154J

170000

7680J

0.2U

163J

11900

2U

1U

227000

0.5U

SW-423
11/16/2004

Primary

17200J

0.65J

10.6J

67.1

0.8

10

169000

29

8

46.9J

39600J

37.2J

55600

471J

0.2U

107J

15000

1U

1U

102000

0.5U

S\AM24
11/18/2004
Primary

103J

0.5UJ

1.2J

7.2J

0.2U

2.4

235000

2U

1.2

19.8J

163J

1.6J

823000

43J

0.2U

2.5J

241000J

1U

1U

6490000

0.5U



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 10 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ufl/l)

(ug/i)

(ug/D

SW-414
11/16/2004
Primary

1.2

437J

2110000

SW-415
11/16/2004
Primary

1.8

309J

2260000

SW-419
12/02/2004
Primary

1.3

501J

931000

SW-422
11/17/2004

Primary

1U

169000J

1600000

SW-423
11/16/2004
Primary

30.6

2630J

607000

SW-424
11/18/2004
Primary

1U

446J

1790000

Vanadium

Zinc

Sulfate

Cyanide



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 11 of 16

Dale: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive

SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

lion

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE SW-GPE1
DATE 01/01/1986
RESULT TYPE Primary

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl) 2

(ugfl)

(ugfl)

(ugfl)

(ug/l) 40

{ugfl)

(ugfl) 4

(ug/i)

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

SW-GPE2
01/01/1987
Primary

9

50U

SW-SA_1

01/01/1986
Primary

11

20U

3U

SW-SAJ
01/01/1987
Primary

24

1

SW-SAJ
01/01/1990
Primary

14

530

23

40

SW-SAJ
01/01/1991 ,
Primary

25

20U

3U

40U



Page: 12 of 16
SURFACE WATER SAMPLE RESULTS Date: 05/11/2005

TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ug/i)

(ugfl)

(ugfl)

SW-GPE1
01/01/1986
Primary

380

SW-GPE2
01/01/1987
Primary

SW-SAJ
01/01/1986
Primary

3620

SW-SAJ
01/01/1987
Primary

10U

SW-SAJ
01/01/1990
Primary

6100

50U

SW-SAJ
01/01/1991
Primary

5410

50U

Vanadium

Zinc

Sutfate

Cyanide



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 13 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/I)

(ug/i)

(ug/i)

(ugi)

(ug/l)

(ug/l)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

SW-SA_2
01/01/1986
Primary

18

20U

3U

SW-SA_2
01/01/1987
Primary

16

2

SW-SA_2
01/01/1990
Primary

8

550

6

60

SW-SA_2
01/01/1991
Primary

15

30

10

40

SW-SP_SEEP SW-SP_SEEP
01/01/1986 01/01/1987

Primary Primary

60 65

50U

3 1U



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 14 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

SW-SA_2
01/01/1986
Primary

9410

SW-SA_2
01/01/1987
Primary

SW-SA_2
01/01/1990
Primary

11500

SW-SA_2
01/01/1991
Primary

12100

SW-SP__SEEP
01/01/1986
Primary

13900

SW-SP_SEEP
01/01/1987

Primary

Vanadium

Zinc

Sulfate

Cyanide 10U 50U SOU



SURFACE WATER SAMPLE RESULTS
TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

Page: 15 of 16

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(US»)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(Uflfl)

(ug/i)

(uflfl)

(ugfl)

(ugfl)

(ug/l)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

SW-SP_SEEP
01/01/1990
Primary

49

260

3

40U

SW-SP_SEEP SW-TP

01/01/1991 01/01/1987
Primary Primary

51 1U

470 20U

104 3U

60

SW-WCD
01/01/1986
Primary

1U

20U

3U



Page: 16 of 16
SURFACE WATER SAMPLE RESULTS Date: 05/11/2005

TOTAL METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/l)

(ug/i)

(ug/l)

(ugfl)

SW-SP_SEEP
01/01/1990
Primary

9000

50U

SW-SP_SEEP
01/01/1991
Primary

16300

50U

SW-TP
01/01/1987
Primary

390

SW-WCD
01/01/1986
Primary

20U

Vanadium

Zinc

Sulfate

Cyanide



Appendix L

Surface Water Sample Laboratory Results,

VOCs



SURFACE WATER SAMPLE RESULTS

VOCS

Page: 1of3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inctusive

SAMPLE TYPE: Water

CONSTITUENT SITE

DATE

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

SW-GPE2

01/01/1987

5U

5U

5U

5U

5U

SW-SA_1

01/01/1986

5U

5U

5U

5U

5U

SW-SA_1

01/01/1987

5U

5U

5U

5U

5U

SW-SA_1

01/01/1990

1U

1U

1U

1U

1U

SW-SA_1

01/01/1991

1U

1U

1U

1U

1U

SW-SA_2

01/01/1986

17

5U

6

5

36

1,1,1-trichloroethane

1-Bulanethiol

Ethyl benzene

Toluene

Xylene (total)



SURFACE WATER SAMPLE RESULTS
VOCS

Page: 2 of 3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT SITE
DATE

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

SW-SA_2
01/01/1987

5U

5U

5U

5U

5U

SW-SA_2
01/01/1990

1U

2.9J

1U

1U

1U

SW-SA_2
01/01/1991

1U

1J

1U

1U

1U

SW-SP_SEEP
01/01/1986

5U

5U

5U

5U

5U

SW-SP_SEEP
01/01/1987

5U

5U

5U

5U

5U

SW-SP_SEEP
01/01/1990

1U

1U

1U

1U

1U

1,1,1-trichloroethane

1-Butanethiol

Ethyl benzene

Totuene

Xylene (total)



SURFACE WATER SAMPLE RESULTS
VOCS

Page: 3 of 3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT SITE
DATE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

SW-SP SEEP
01/01/1991

1U

1U

1U

1U

1U

1,1,1-trichloroethane

1-Butanethiol

Elhyl benzene

Toluene

Xylerie (total)



Appendix M

Surface Water Sample Laboratory Results,

SVOCs



SURFACE WATER SAMPLE RESULTS
SVOCS

Page:1 of 3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT SITE
DATE

(ugfl)

(ugfl)

(ugi)

(ug/i)

(ug/i)

(ugi)

(iia/l)

SW-GPE2
01/01/1987

10U

10U

10U

10U

10U

10U

10U

SW-SA_1
01/01/1986

22

1OU

1OU

10U

8J

10U

10U

SW-SA_1
01/01/1987

10U

1OU

1OU

10U

10U

18J

10U

SW-SA_1
01/01/1990

10U

10U

10U

10U

2.8J

3.1J

10U

SW-SA_1
01/01/1991

10U

10U

10U

10J

1.55

1.71

10U

SW-SA_2
01/01/1986

10U

10U

10U

10U

10U

10U

10U

Di-n-butylphthaiate

Di-n-octyl phttialate

Dioctyl adipate

0,0-diethyl phosphorodilhiotic acid

0,0-diethyl-s-ethyl phosphorothioate

o,o-diethyl-s-melhyl phosphorothioate

o.o-s trielhyldithiophosphate



SURFACE WATER SAMPLE RESULTS
SVOCS

Page: 2 of 3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT SITE
DATE

(ug/1)

tug/i)

(uflfl)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

SW-SA_2
01/01/1987

10U

10U

10U

10U

14J

10U

13J

SW-SA_2
01/01/1990

10U

10U

10U

10U

6J

0.6J

10U

SW-SA_2
01/01/1991

10U

10U

10U

1OJ

4.86

10J

10U

SW-SP_SEEP
01/01/1986

10U

100

260

10U

10U

10U

10U

SW-SP_SEEP
01/01/1987

10U

10U

10U

10U

10U

10U

10U

SW-SP_SEEP
01/01/1990

10U

10U

10U

10U

10U

10U

10U

Di-n-butylphthalate

Di-n-octyl phthalale

Dioctyl adipate

o,o-diethyl phosphorodithiotic acid

o,o-diethyl-s-ethyl phosphorothioate

o,o-diethyl-s-methyl phosphorothioate

o.o-s triethyldithiophosphate



SURFACE WATER SAMPLE RESULTS
SVOCS

Page: 3 of 3

Date: 05/11/2005

PERIOD: From 01/01/1986 thru 12/03/2004 - Inclusive

SAMPLE TYPE: Water

CONSTITUENT

Di-n-butytphthalate

Di-n-octyl phthalate

Dioctyl adipate

o,o-diethyl phosphorodithiotic acid

0,0-diethyl-s-ethyl phosphorothioate

o,o-diethyl-s-methyl phosphorothioate

o.o-s triethyldithiophosphate

SITE

DATE

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

SW-SP_SEEP

01/01/1991

10U

10U

10U

1.66

3.49

10U

10U



Appendix N

Surface Water Sample Laboratory Results,

Gasoline Fuel Oil



SURFACE WATER SAMPLE RESULTS
GASOLINE/FUEL OIL

Page: 1 of 1

Date: 05/11/2005

PERIOD: From 01/01/1986 Ihru 12/03/2004 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT SITE
DATE

SW-SAJ
01/01/1986

SW-SA_2
01/01/1986

SW-SP_SEEP
01/01/1986

SW-SP_SEEP
01/01/1967

SW-SP_SEEP
01/01/1990

Fuel oil no. 2

Gasoline

(ugfl)

(ugfl)

50U

10U

50U

10U

50U

10U

20U

20U 5U



Appendix O

Drinking Water Well Sample Laboratory

Results, Metals



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page:1 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE

RESULTTYPE

(ug/i)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

10F
12/01/1967
Primary

0

0.02

0.02

0.05

10F
05/01/1968
Primary

0.01 U

0.06

0.01U

0.01 U

10F
07/01/1968
Primary

0.004U

0.03

0.03U

0.01 U

10F
09/01/1968
Primary

0.004U

0.005U

0.03U

0.01 U

11F_ROBINSON
12/01/1967
Primary

0.001

0.03

0.09

0.03

11F_ROBINSON
01/01/1986
Primary

0.001 U

0.02U

0.003U



Page: 2 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: F r o m 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUEm"
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(mg/l)

10F
12/01/1967
Primary

0.07

10F
05/01/1968

Primary

0.01 U

10F
07/01/1968
Primary

0.04

10F
09/01/1968
Primary

0.02

11F_ROBINSON
12/01/1967
Primary

1.6

11F_ROBINSON
01/01/1986
Primary

-0.3

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum (mg/l)



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 3 of 42

Date: 05H1/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/D

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

12F_JGRAY

12/01/1967
Primary

0

0.01

0

0.03

12F_JGRAY
05/01/1968
Primary

0.01 U

0.04

0.01 U

0.01U

12F_JGRAY
07/01/1966
Primary

0.004U

0.02

0.05

0.01U

12F_JGRAY

01/01/1986
Primary

0.001 U

0.2

0.003U

12F_JGRAY

01/01/1990
Primary

0.0005U

0.09

0.003U

0.04U

12F_JGRAY

01/01/1991
Primary

0.0005U

0.26

0.003U

0.04U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 4 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ugfl)

(mgfl)

(ug/i)

(mg/l)

12F_JGRAY
12/01/1967
Primary

0.04

12F_JGRAY
05/01/1968
Primary

0.01U

12F_JGRAY
07/01/1968
Primary

0.02

12F_JGRAY
01/01/1986
Primary

0.02U

12F_JGRAY
01/01/1990
Primary

0.01U

0.05U

12F_JGRAY
01/01/1991
Primary

0.02

0.05U

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 5 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

-

SITE
DATE
RESULTTYPE

(ugfl)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ugfl)

(ugfl)

(ug/l)

(ug/i)

(ug/l)

(ug/i)

(ug/0

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

13F_SMITH
12/01/1967
Primary

0.001

0.14

0.01

0.03

13F_SMITH
05/01/1968
Primary

0.01 U

0.08

0.01 U

0.01U

13F_SMITH
07/01/1968
Primary

o.ooe

0.03U

0.01 U

13F_SMITH
01/01/1986
Primary

0.004U

0.03

0.03U

0.01 U

13F_SMITH

01/01/1990
Primary

0.001 U

0.02U

0.003U

14F_RANKIN
12/01/1967
Primary

0

0.05

0.08

0.04



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 6 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(mg/l)

(ug/i)

13F_SMITH
12/01/1967
Primary

0.05

13F_SMITH
05/01/1968
Primary

0.01 U

13F_SMITH
07/01/1968
Primary

0.03

13F_SMITH
01/01/1986
Primary

0.01

13F_SMITH
01/01/1990
Primary

0.02U

14F_RANKIN
12/01/1967
Primary

0.05

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 7 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/D

(ug/i)

(ug/D

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/D

(ug/D

(ug/i)

14F_RANKIN
05/01/1968
Primary

0.01 U

0.09

0.01U

0.01U

14F_RANKIN

07/01/1968
Primary

0.004U

0.11

0.1U

0.01 U

14F_RANKIN 14F_RANKIN 14F_RANKIN
09/01/1968 01/01/1986 01/01/1990
Primary Primary Primary

0.004U 0.001U 0.0005U

0.25 0.18 0.04

0.03U 0.003U 0.005

0.01U 0.04U

14F_RANKIN
01/01/1991
Primary

0.0005U

0.02U

0.003U

0.04U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 8 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/l)

(ug/i)

(mg/l)

(ug/i)

(mg/l)

14F_RANKIN
05/01/1968
Primary

0.01U

14F_RANKIN
07/01/1968
Primary

0.04

14F_RANKIN
09/01/1968
Primary

0.05

14F_RANKIN
01/01/1986
Primary

0.02U

14F_RANKIN
01/01/1990
Primary

0.01 U

0.05U

14F_RANKIN
01/01/1991
Primary

0.02

0.05U

Vanadium

Zinc

Suite te

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 9 of 42

Dale: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

1F
12/01/1967
Primary

0

0.5

0

0.02

1F
05/01/1968
Primary

0.01 U

0.4

0.01 U

0.01U

1F

07/01/1968
Primary

0.03

1F
09/01/1968
Primary

0.004U

0.005U

0.03U

0.01 U

2F
12/01/1967
Primary

0.001

0.01

0

0.02

2F
05/01/1968
Primary

0.01 U

0.1

0.01 U

0.02



Page: 10 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(mgfl)

(mg/l)

1F
12/01/1967
Primary

1.5

1F
05/01/1968
Primary

0.01U

1F
07/01/1968
Primary

1F
09/01/1966
Primary

0

2F
12/01/1967
Primary

1.6

2F
05/01/1968
Primary

1.3

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 11 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/D

(ug/i)

(ugfl)

2F
07/01/1968
Primary

0.01

0.05

0.03U

0.01 U

2F
09/01/1968
Primary

0.004 U

0.03

0.03U

0.01U

3F

12/01/1967
Primary

0

0.05

0.02

0.02

3F

05/01/1968
Primary

0.01 U

0.1

0.01 U

0.02

3F
07/01/1968
Primary

0.004U

0.25

0.03U

0.01 U

3F
09/01/1968
Primary

0.0D4U

0.01 U

0.03U

0.01 U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 12 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/l)

(ugfl)

(ugfl)

(mg/l)

(ugfl)

(mg/1)

2F
07/01/1968
Primary

1.07

2F
09/01/196S
Primary

0.68

3F
12/01/1967
Primary

0.1

3F
05/01/1968
Primary

0.04U

3F
07/01/1968
Primary

0.11

3F
09/01/196S
Primary

0.08

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 13 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/l)

• (ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

4F

12/01/1967
Primary

0.002

0.03

0

0.03

4F
05/01/1968
Primary

0.01U

0.07

0.01U

0.01

4F
07/01/1968
Primary

0.004U

0.04

0.03U

0.01 U

4F
09/01/1968
Primary

0.004U

0.005U

0.03U

0.01 U

5F
12/01/1967
Primary

0.001

0.06

0

0.03

5F

05/01/1968
Primary

0.01 U

0.2

0.01 U

0.02



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 14 of 42

Date: 05/11/2005

PERIOD: From 12/01 /1967 thru 01 /12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(mg/l)

4F
12/01/1967
Primary

0.1

4F
05/01/1968
Primary

0.01U

4F
07/01/1966
Primary

0.04

4F
09/01/1968
Primary

0.0B

5F
12/01/1967
Primary

1.6

5F
05/01/1968
Primary

0.08

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum (mg/l)



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 15 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(Uflfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

5F
07/01/1968
Primary

0.004U

0.15

0.03U

0.01 U

5F

09/01/1968
Primary

0.004U

0.12

0.03U

0.01U

6F
12/01/1967

Primary

0

0.2

0.01

0

6F
09/01/1968
Primary

7F

12/01/1967
Primary

0.001

0.005

0

0.01

7F

05/01/1968
Primary

0.01 U

0.03

0.01U

0.01 U



Page: 16 of 42

DRINKING WATER SAMPLE RESULTS Date: 05/11/2005
METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/l)

(ug/i)

(ug/i)

(mg/l)

(ug/i)

(mg/l)

5F
07/01/1968
Primary

0.47

5F
09/01/1968
Primary

0.45

6F
12/01/1967
Primary

0.1

6F
09/01/1968
Primary

0.09

7F
12/01/1967

Primary

0.02

7F
05/01/1968
Primary

0.01U

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 17 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/D

(ug/l)

7F
07/01/1968
Primary

0.004U

0.04

0.03U

0.01U

7F

09/01/1968
Primary

0.004U

0.005U

0.03U

0.01U

8F
12/01/1967
Primary

0

0.02

0.01

0.05

8F
05/01/1968
Primary

0.01 U

0.04

0.01 U

0.15

8F
07/01/1968
Primary

0.004U

0.04

0.03U

0.01 U

9F_HARDING
12/01/1967
Primary

0

0.02

0.01

0.04



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 18 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ug/l)

(mg/l)

7F
07/01/1968
Primary

0.03

7F
09/01/1968
Primary

0.01 U

8F
12/01/1967

Primary

1.6

8F
05/01/1968
Primary

0.01 U

8F
07/01/1968
Primary

0.72

9F_HARDING
12/01/1967
Primary

0.03

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum (mg/l)



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 19 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive.
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

•(ugfl)

(ug/i)

9F_HARDING
05/01/1968
Primary

0.01 U

0.04

0.01U

0.01U

9FJHARDING
07/01/1966
Primary

0.004U

0

0.05

0.01 U

9FJHARDING 9FJHARDING
09/01/1968 01/01/1986
Primary Primary

0.004U 0.001U

0.005U 0.04

0.03U 0.003U

0.01U

9F_HARDING 9FJHARDING
01/01/1987 01/01/1990
Primary Primary

0.005U 0.0005U

0.02

0.001 U 0.003U

0.04U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 20 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE 9FJHARDING 9F_HARDING 9FJHARDING 9FJHARD1NG 9FJHARDING 9FJHARDING
DATE 05/01/1968 07/01/1968 09/01/1968 01/01/1986 01/01/1987 01/01/1990
RESULT TYPE Primary Primary Primary Primary Primary Primary

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum

(ug/l)

0.01 U 0.07 0.01 0.02U

(ug/l)

(mg/l)

(ug/l)

(mg/l)

0.01 U

0.05U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 21 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULTTYPE

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

am
(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/D

CALLAHAN_WATE
01/01/1986
Primary

0.001 U

0.02U

0.003U

DWCA-01
08/29/2002

Primary

5.0U

10.0U

10.0U

31.0

3.0U

10.0U

DWCA-01
09/10/2003
Primary

7.0

2.0U

24.0

20.0

3.0U

DWCA-02
09/10/2003
Primary

3.0U

2.0U

110

30.0

9.0

10.0

DWCA-03
09/10/2003
Primary

3.0U

2.0U

86.0

10.0

3.0U

10.0U

DWCA-04
09/10/2003
Primary

3.0U

2.0U

13.0

3100

71.0

80.0



Page: 22 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

tugfl)

(mg/l)

(ugfl)

(mg/l)

CALLAHAN_WATE
01/01/1966
Primary

0.02

DWCA-01
08/29/2002
Primary

46.0

DWCA-01
09/10/2003
Primary

46.0

45000

DWCA-02
09/10/2003
Primary

71.0

12000

DWCA-03
09/10/2003
Primary

48.0

11000

DWCA-04
09/10/2003
Primary

7400

9000

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 23 of 42

Dale; 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULTTYPE

(ugfl)

(ugfl)

(ug/0

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

' (ugfl)

DWCA-05
09/10/2003
Primary

3.0U

2.0U

500

480

7.0

150

DWCA-05
08/26/2004
Primary

20.0U

3.0U

3.0U

5.0U

2.0U

2.0

1.0U

73.0

20.0

3.0U

360

0.20U

2.0U

10.0U

DWCA-06
08/29/2002
Primary

5.0U

10.0U

10.0U

180

4.3

10.0U

DWCA-06
09/10/2003
Primary

3.0U

2.0U

270

30.0

3.0U

10.0U

DWCA-06
08/26/2004

Primary

60.0

3.0U

3.0U

5.0U

2.0U

3.0

1.0U

95.0

60.0

5.0

10.0U

0.20U

2.0U

10.0U

DWCA-07
09/10/2003
Primary

3.0U

11.0

100

10.0

3.0U

10.0U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 24 of 42

Date: 05/11/2005

PERIOD: Fram 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ugi)

(ug/i)

(mg/l)

(ug/i)

(mg/l)

DWCA-05
09/10/2003
Primary

170

12000

DWCA-05
08/26/2004
Primary

40.0

13000

0.01U

DWCA-06
08/29/2002
Primary

150

DWCA-06
09/10/2003
Primary

100

16000

DWCA-06
08/26/2004
Primary

240

19000

0.01 U

DWCA-07
09/10/2003
Primary

2700

23000

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 25 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

DWCA-08
09/10/2003
Primary

3.0U

2.0U

5.0U

20.0

3.0U

30.0

DWCA-09
09/10/2003
Primary

4.0

2.0U

140

1300

5.0

160

DWCA-10
08/29/2002
Primary

5.0U

10.0U

10.0U

34.0

3.0U

10.0U

DWCA-10
09/10/2003
Primary

3.0U

2.0U

26.0

40.0

3.0U

10.0U

DWCA-10
01/12/2005
Primary

25U

0.25U

0.28J

1U

0.1U

0.1U

24800

1U

0.5UJ

0.79J

50U

0.03J

3720

0.5U

0.1

0.29J

1320

1.5U

0.5U

6760

0.25U

DWCA-11
08/29/2003
Primary

5.0U

10.0U

10.0U

610

3.0U

10.0U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 26 of 42

Date: 05/11/2005

PERIOD: F r o m 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE •
RESULT TYPE

(ug/i)

(ug/i)

(ug/l)

(mg/l)

(mg/l)

DWCA-08
09/10/2003
Primary

2.0U

27000

DWCA-09
09/10/2003
Primary

8.0

26000

DWCA-10
08/29/2002
Primary

10.0

DWCA-10
09/10/2003
Primary

13.0

15000

DWCA-10
01/12/2005
Primary

0.48J

2.2J

13600

D WC A-11
08/29/2003
Primary

24.0

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 27 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/D

(ugfl)

(ug/i)

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ug/i)

(ugfl)

DWCA-11
09/10/2003
Primary

3.0U

2.0U

390

10.0

3.0

10.0

DWCA-11
01/12/2005
Primary

2SU

0.26U

0.25J

4.7

0.06J

0.04J

9390

1U

0.16J

317J

11.6J

20.4J

4930

2.3

0.1

1.9

4940

1.5U

0.5U

10400

0.25U

DWCA-12
08/29/2002
Primary

5.0U

10.0U

10.0U

27.0

3.0U

10.0U

DWCA-12
01/12/2005
Primary

25U

0.28U

0.4J

2.9

0.08J

0.06J

17400

1U

0.11J

80.8J

287

162J

1740

16.7

0.1

2.3

712

1.5U

0.5U

7800

0.25U

DWCA-13
09/10/2003
Primary

3.0U

2.0U

43.0

10.0

3.0U

10.0U

DWCA-14
09/26/2002
Primary

5.0U

10.0U

10.0U

10.0U

3.0U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/l)

(ug/i)

(ug/l)

(mg/l)

DWCA-11
09/10/2003
Primary

66.0

12000

DWCA-11
01/12/2005
Primary

0.5U

31.9J

8750

DWCA-12
08/29/2002
Primary

10.0

DWCA-12
01/12/2005
Primary

0.5U

56.4J

13500

DWCA-13
09/10/2003
Primary

32.0

16000

DWCA-14
09/26/2002
Primary

10.0U

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum (mg/l)



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 29 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ugA)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

DWCA-15
08/29/2002
Primary

5.0U

10.0U

10.0U

21.0

3.0U

10.0U

DWCA-15
09/10/2003
Primary

3.0U

2.0U

53.0

50.0

1200

10.0U

DWCA-15
10/21/2003
Primary

3.0U

2.0U

7.0

10.OU

3.0

10.0U

DWCA-15
01/11/2005
Primary

25U

0.25U

0.1 UJ

1U

0.1U

0.1U

10800

1U

0.5UJ

11.5J

50U

4J

4970

0.5U

0.1

0.61

1200

1.5U

0.5U

11700

0.25U

DWCA-16
05/13/2003
Primary

6.0U

3.0U

0.50U

0.50U

1.0U

59.0

4.0

0.20U

4.0U

6.0U

0.50U

5.0U

DWCA-16
09/10/2003
Primary

3.0U

2.0U

42.0

10.0

3.0U

10.0U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE

RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(mg/l)

(ugfl)

(mg/l)

DWCA-15
08/29/2002
Primary

10.0U

DWCA-15
09/10/2003
Primary

460

18000

DWCA-15
10/21/2003
Primary

2.0U

18000

DWCA-15
01/11/2005
Primary

0.53

1.6J

9530

DWCA-16
05/13/2003
Primary

44.0

DWCA-16
09/10/2003
Primary

53.0

12000

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 31 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/l)

(ug/i)

(ugi)

(ugi)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

DWCA-16
01/11/2005
Primary

25U

0.25U

0.12UJ

3.6

0.1U

0.03J

24200

1U

0.5UJ

71.6J

54.6

10.1J

2550

0.87

0:1

0.73

5650

1.5U

0.5U

13300

0.25U

DWCA-16
01/11/2005
Duplicate 1

25U

0.25U

0.1UJ

3.7

0.2U

0.02J

24300

1U

0.5UJ

45J

37.9

2.4J

2560

0.9

0.1

0.59

5650

1.5U

0.5U

13400

0.25U

DWCA-17

09/10/2003
Primary

3.0U

2.0U

270

30.0

11.0

10.0U

DWCA-17
11/18/2004

Primary

280

4.0

DWCA-17
11/18/2004
Primary

240

5.0

DWCA-17
11/18/2004
Primary

34.0

3.0U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 32 of 42

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ug/i)

(Uflfl)

(mg/l)

(ug/l)

(mg/l)

DWCA-16
01/11/2005
Primary

0.5U

28.7J

13100

DWCA-16
01/11/2005
Duplicate 1

0.5U

31.3J

13100

DWCA-17
09/10/2003
Primary

64.0

8000

DWCA-17
11/18/2004
Primary

DWCA-17
11/18/2004
Primary

DWCA-17
11/16/2004
Primary

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 33 of 42

Date: 05/11/2005

PERIOD: prom 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULTTYPE

(ugfl)

(ug/l)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

DWCA-17
11/18/2004
Primary

3.0U

2.0U

32.0

30.0

3.0U

10.0U

DWCA-17
01/11/2005
Primary

25U

0.25U

0.22J

0.95J

0.1U

0.02J

19400

1U

0.5UJ

34.9J

15.1J

0.77J

3760

1.6

0.1

0.35J

1150

1.5U

0.5U

9310

0.25U

DWCA-18
09/10/2003
Primary

3.0U

2.0U

490

20.0

4.0

10.0U

DWCA-18
01/12/2005
Primary

25U

0.34U

0.33J

5.6

0.04J

0.08J

11300

78.8

0.05J

82.7J

42.3

14.7J

2420

1.1

0.1

0.62

4610

1.5U

0.5U

11000

0.25U

DWCA-19
05/13/2003
Primary

6.0U

3.0U

0.50U

3.7

7.0

290

180

0.20U

8.0

6.0U

0.50U

5.0U

DWCA-19
06/25/2003
Primary

140

6.0U

3.0U

4.0

0.50U

3.3

1.0

200

1900

31.0

35.0

0.20U

4.0

6.0U

0.50U



Page: 34 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD; From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

Cugfl)

(ug/i)

(mg/l)

(ugfl)

(mg/l)

DWCA-17
11/18/2004
Primary

36.0

8000

DWCA-17
01/11/2005
Primary

0.5U

25.1J

6460

DWCA-18
09/10/2003
Primary

55.0

17000

DWCA-18
01/12/2005
Primary

0.5U

22J

13500

DWCA-19
05/13/2003
Primary

2000

DWCA-19
06/25/2003
Primary

1500

27000

0.014

0.001 U

Vanadium

Zinc

Suifate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)

Page: 35 of 42

Dale: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE

RESULT TYPE

(ugfl)

(ugfl)

(ug/l)

(ug/l)

(ug/i)

(ug/l)

<ug/i)

(ug/l)

(ug/D

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

DWCA-19
08/26/2004
Primary

240

3.0U

3.0U

7.0

2.0U

9.0

1.0U

6B.0

520

16.0

20.0

0.20U

3.0

10.0U

DWCA-20
06/25/2003
Primary

6.0U

3.0U

0.50U

0.50U

1.0U

7.0

3.0U

0.20U

4.0U

6.0U

0.50U

5.0U

DWCA-21
06/25/2003
Primary

6.0U

3.0U

0.50U

0.50U

1.0U

2.0U

3.0U

0.20U

4.0U

6.0U

0.50U

5.0U

DWCA-22
08/29/2002

Primary

5.0U

10.0U

10.0U

40.0

3.0U

10.0U

DWCA-23
08/29/2002
Primary

5.0U

10.0U

10.0U

61.0

3.0U

10.0U

DWCA-24
10/21/2003
Primary

3.0U

2.0U

5.0U

10.0

3.0U

1.0U



Page: 36 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ugfl)

(ug/i)

(mg/l)

(ug/i)

DWCA-19
08/26/2004
Primary

1700

32000

DWCA-20
06/25/2003
Primary

5.0U

DWCA-21
06/25/2003
Primary

5.0U

DWCA-22
08/29/2002
Primary

10.0

DWCA-23
08/29/2002
Primary

10.0U

DWCA-24
10/21/2003
Primary

23.0

5000

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum (mg/l) 0.01U



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Dale: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULTTYPE

(ug/i)

(ug/i)

(ugi)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugi)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

DWCA-25
10/21/2003
Primary

3.0U

2.0U

24.0

30.0

3.0

10.0U

DWCA-26
10/21/2003

Primary

3.0

2.0U

5.0U

10.0U

3.0U

20.0

DWCA-27
08/26/2004
Primary

70.0

3.0U

5.0

17.0

2.0U

3.0

1.0U

120

160

4.0

20.0

0.20U

6.0

10.0U

DWCA-28
06/26/2004

Primary

3.0U

2.0U

5.0U

110

3.0U

10.0U

DWCA-29
08/26/2004
Primary

3.0U

2.0U

60.0

10.0U

5.0

10.0U

DWCA-30
08/26/2004
Primary

3.0U

2.0U

25.0

10.0

3.0U

10.0U



Page: 38 of 42
DRINKING WATER SAMPLE RESULTS Dale: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(mg/l)

(ugfl)

(mg/l)

DWCA-25
10/21/2003
Primary

12.0

9000

DWCA-26
10/21/2003 •
Primary

3.0

28000

DWCA-27
08/26/2004
Primary

750

17000

0.01 U

DWCA-28
08/26/2004
Primary

13.0

15000

DWCA-29
08/26/2004
Primary

28.0

10000

DWCA-30
08/26/2004
Primary

1S.0

11000

Vanadium

Zinc

Suifate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Areenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

DWCA-31
09/26/2004
Primary

3.0U

2.0U

23.0

20.0

3.0U

10.0U

HOWARD
01/01/1987
Primary

0.004U

0.12

0.03U

0.01U

LEACH
01/01/1987
Primary

0.005U

0.001 U

MGRAY-SANDEC MGRAY-SANDEC MGRAY-SANDEC
01/01/1986 01/01/1987 01/01/1990
Primary Primary Primary

0.01 0.005 0.0005U

0.43 0.25

0.003 0.001 0.003U

0.04U



Page: 40 of 42
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

METALS (INCLUDING CYANIDE AND SULFATE)

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/l)

(ugfl)

(mg/l)

(ugfl)

(mg/l)

DWCA-31
08/26/2004
Primary

5.0

3000

HOWARD
01/01/1987
Primary

0.45

LEACH
01/01/1987
Primary

MGRAY-SANDEC
01/01/1986
Primary

0.26

MGRAY-SANDEC
01/01/1987
Primary

MGRAY-SANDEC
01/01/1990
Primary

0.04

0.05U

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/l)

(ug/l)

(ug/l)

(ug/D

MGRAY-SANDECKI

01/01/1991
Primary

0.0007

0.4

0.003U

0.04U

NORRINGTON
01/01/1987

Primary

0.005U

0.003



DRINKING WATER SAMPLE RESULTS
METALS (INCLUDING CYANIDE AND SULFATE)
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Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE

RESULTTYPE

(ugfl)

(ugfl)

(mg/l)

(ugfl)

(mg/l)

M GRAY-SAN DECK!
01/01/1991
Primary

0.08

0.05U

NORRINGTON
01/01/1987
Primary

Vanadium

Zinc

Sulfate

Boron

Cyanide

Molybdenum



Appendix P

Drinking Water Well Sample Laboratory

Results, VOCs



DRINKING WATER SAMPLE RESULTS
VOCS

Page: 1 of 6

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

1.1,1-trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,3-Trichiorobenzene

1,2,4-Trichlorabenzene

1 ^-Dibromo-S-chloropropane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dlchlorobenzene

1,4-Dichlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Methyl-2-penlanone

Acetone

Benzene

Bromochloromethane

Bromodichlorome thane

SITE
DATE
RESULT TYPE

(ug/i)

(ug/I)

(ug/I)

(ug/l)

(ug/i)

(ug/i)

(ug/I)

(ug/i)

(ug/I)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

DWCA-10
01/12/2005

Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-11
01/12/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-12
01/12/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-15
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5LT

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-16
01/11/2005
Primary

0.5U

O.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

O.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-16
01/11/2005
Duplicate 1

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U



DRINKING WATER SAMPLE RESULTS
VOCS

Page: 2 of 6

Dale: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chtorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dichlorodifluoromethane

Ethyl benzene

Ethylenedibromide

Fluorotrichloromethane

Isopropylbenzene

Methyl acetate (acetic acid, methyl este

Methyl cyclohexane

Methyl tert-butyl ether

Methylene chloride

SITE
DATE
RESULT TYPE

(ug/i)

(ugfl)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(Ug/I)

(ug/i)

(ug/l)

(ug/0

(ug/i)

(ug/i)

(ug/i)

(ug/i)

DWCA-10
01/12/2005
Primary

0.5U

R

R

0.5U

0.5U

0.5U

R

0.5U

R

0.5U

0.5U

0.5U

R

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5UJ

DWCA-11
01/12/2005
Primary

0.5U

0.5UJ

0.5UJ

0.5U

0.5U

0.5U

0.5UJ

0.5U

0.5UJ

0.5U

0.5U

0.5U

0.5UJ

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5UJ

DWCA-12
01/12/2005
Primary

0.5U

0.5UJ

0.5UJ

0.5U

0.5U

0.5U

0.5UJ

0.5U

0.5UJ

0.5U

0.5U

0.5U

0.5UJ

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5UJ

DWCA-15
01/11/2005
Primary

0.5U

R

R

0.5U

0.5U

0.5U

R

0.5U

R

0.5U

0.5U

0.5U

R

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5UJ

DWCA-16
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

1.9UJ

DWCA-16
01/11/2005

Duplicate 1

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

2UJ



Page: 3 of 6
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

VOCS

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/i)

(ug/l)

(ugi)

(ual\)

DWCA-10
01/12/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-11
01/12/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-12
01/12/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-15
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-16
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-16
01/11/2005
Duplicate 1

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

Styrene

Telia chloroethene

Toluene

trans-1,2-Dichloroethene

Trans-1,3-Dichloropropene

Trichloroethene

Vinyl chloride

Xylenes (total)



DRINKING WATER SAMPLE RESULTS
VOCS

Page: 4 of 6

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

1,1,1-trichloraethane

1,1,2,2-Tetrachloraethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloroelhane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dichlorobenzene

1,2-Dichloroetriane

1,2-Diohloropropane

1,3-Dichlorabenzene

1,4-Dichlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

SITE
DATE
RESULTTYPE

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ugfl)

Cugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

DWCA-17
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

5U

5U

5U

5U

0.5U

0.5U

0.5U

DWCA-18
01/12/2005
Primary

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

5UJ

5UJ

5UJ

5UJ

0.5UJ

0.5UJ

O.5UJ



DRINKING WATER SAMPLE RESULTS
VOCS

Page: 5 of 6

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chioroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dichtorodifluoromethane

Ethyl benzene

Ethylenedibromide

Fluorotrichloromethane

Isopropylbenzene

Methyl acetate (acetic add, methyl este

Methyl cyclohexane

Methyl tert-butyl ether

Melhylene chloride

SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ug/i)

(ug/i)

(ugfl)

(ug/i)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

DWCA-17
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

1.7UJ

DWCA-18
01/12/2005
Primary

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

O.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.57UJ



Page: 6 of 6
DRINKING WATER SAMPLE RESULTS Date: 05/11/2005

VOCS

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULT TYPE

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

(ugfl)

DWCA-17
01/11/2005
Primary

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

0.5U

DWCA-16
01/12/2005
Primary

0.5UJ

0.5UJ

0.5UJ

0.5UJ

0.5UJ

' 0.5UJ

0.5UJ

0.5UJ

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trans-1,3-Dichbropropene

Trichloroethene

Vinyl chloride

Xylenes (total)



Appendix Q

Drinking Water Well Sample Laboratory

Results, Organic Compounds



DRINKING WATER SAMPLE RESULTS
MISCELLANEOUS ORGANIC ANALYSES

Page: 1 of 1

Date: 05/11/2005

PERIOD: From 12/01/1967 thru 01/12/2005 - Inclusive
SAMPLE TYPE: Water

CONSTITUENT
SITE
DATE
RESULTTYPE

(ugfl)

(ug/i)

(ug/l)

(ug/i)

(ug/i)

CALLAHAN WATE
01/01/1986
Primary

0.05U

0.01 U

0.001 U

MGRAY-SANDEC
01/01/1987
Primary

0.05U

0.01U

Fuel oil no. 2

Gasoline

Total VOCs

Total SVOCs

Total Pesticides/PCBs



Appendix R

Biota Sample Laboratory Results, Metals



MARINE FLORA AND FAUNA SAMPLE RESULTS
METALS

Page: 1 of 2

Daie: 05/11/2005

PERIOD: From 12/07/1974 thru 10/06/2001 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Aluminum

Arsenic

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Mercury

Nickel

Silver

Zinc

SITE
DATE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

CASTINEJ
10/06/2001

283.37

15.13

7.31

1.63

16.02

445.66

11.43

0.1059

3.29

U

223.87

CASTINE_1_N

01/01/1989

9.1

1.3

8.9

210

6.3

0.12

0.95

0.1

180

CASTINE_2
10/06/2001

371.02

11.97

6.6

1.2

10.68

438.67

8.21

0.1192

3.03

U

167.52

CASTINE_3
10/06/2001

381.38

11.89

6.46

1.52

11.16

456.21

9.72

0.112

0.99

U

171.38

CASTINE_4
10/06/2001

198.26

16.5

6.99

1.5

11.36

388.43

11.22

0.1065

U

U

202.54

CR-3
12/07/1974

0.38

0.28

6.03

736

7

0.01

0.09

28



MARINE FLORA AND FAUNA SAMPLE RESULTS

METALS

Page: 2 of 2

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 10/06/2001 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT

Aluminum

Arsenic

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Mercury

Nickel

Silver

Zinc

SITE

DATE

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

CR-3

12/07/1974

0.96

1.52

30

1.4

0.06

37

CR-3

12/07/1974

3.53

18.4

392

5

0.52

463

CR-3

12/07/1974

0.46

4.9

29.6

1230

19.5

0.77

188

CR-3

12/07/1974

0.89

4.67

57

5.4U

0.85

0.08

26

CR_GOOSE_PON

01/01/1975

0.04U

0.67

0.7U

8

GOOSE_COVE

01/01/1993

9.1

1.3

8.9

6.3

0.06

0.95

0.5

180



Appendix S

Biota Sample Laboratory Results, PAHs



MARINE FLORA AND FAUNA SAMPLE RESULTS

PAHS

Page: 1 o f 2

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 10/06/2001 - Inclusive

SAMPLE TYPE: Soil

CONSTITUENT

1,1'-Biphenyl

1 -Methyfnaphthalene

1 -Mettiylphenanthrene

2,3,5-Trimethyl naphthalene

2,6-Dimethyfnaphthalene

2-Melhylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)an(hracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(e)pyrene

Benzo(g,h,i)perylene

Chrysene

Fluoranthene

Fluorene

lndeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

SITE

DATE

(ug/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(mg/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(ug/kg)

(mg/kg)

(ug/kg)

CASTINE_1

10/06/2001

1.0U

0.001U

0.001U

0.001 U

0.001 U

1.0U

1.0U

1.0U

1.0U

1.0U

2.0U

1.0U

0.002U

2.0U

1.0U

O.SOB

1.0U

2.0U

1.0U

0.002U

0.73B

CASTINE_2

10/06/2001

1.0U

0.001 U

0.001 U

0.001 U

0.001 U

1.0U

1.0U

• 1.0U

1.0U

1.0U

2.0U

1.0U

0.002U

2.0U

1.0U

0.92B

1.0U

2.0U

1.0U

0.002U

O.76B

CASTINE_3

10/06/2001

1.0U

0.001 U

0.00084

0.001U

0.001 U

1.0U

1.OU

1.OU

1.OU

1.0

2.OU

0.77

0.002U

2.0U

0.77

1.4B

1.0U

2.0U

1.OU

0.002U

1.3B

CASTINE_4

10/06/2001

1.0U

O.001U

0.00144

0.001 U

0.001 U

1.0U

1.0U

1.0U

1.0U

0.89

2.0U

1.5

0.002U

2.0U

1.2

2.3B

1.OU

2.0U

1.0LJ

0.002U

2.3B



MARINE FLORA AND FAUNA SAMPLE RESULTS
PAHS

Page: 2 of 2

Date: 05/11/2005

PERIOD: From 12/07/1974 thru 10/06/2001 - Inclusive
SAMPLE TYPE: Soil

CONSTITUENT SITE
DATE

CASTINE_1
10/06/2001

CASTINE_2
10/06/2001

CASTINE_3
10/06/2001

CASTINE_4
10/06/2001

Pyrene 0.60 0.64 1.0 1.4



Appendix T

Particle Size Data



010031
SOUTHWEST RESEARCH INSTITUTE
CLIENT: METCALF & EDDY
TASK ORDER: 041208-2
SRR: 26941
SDG: D05648
CASE: 0247M
VTSR: December 7,2004
PROJECTS 03159.29.00X

GRAIN SIZE ANALYSIS



SwRI Sample ID: 256145
Task Order* 041208-2
Project: 03159.29.00X

Southwest Research Institute
Grain Size Report

Customer Metcalf & Eddy
Client Sample ID: D05648
Sample Matrix: Sediment

010032
Case: 0247M
SDG: D05648

Sieve of +10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

2.41

6.29

24.21

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

1.4

5.2

19.5

168.76

% Pass

100.0

100.0

100.0

100.0

100.0

98.6

94.8

80.5

Date Analyzed: 01/03/05

Sieve of -20/+200

Weight of Materials used in Hydrometer 50.01

Sieve

#20

#40 .

#60

#100

#200

Wt. Retained each
Sieve

7.81

4.45

2.73

3.97

5.05

Yield

21.22

33.30

40.72

51.50

65.22

Wt. Retained

54.13

66,21

73.63

84.41

98.13

% Retained

32.1

39.2

43.6

50.0

58.1

% Pass

67.9

60.8

56.4

50.0

41.9

Date Analyzed: 01/03/05

Specific Gravity: 2.36 Hydrometer ID: 152-H-001

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

29

26

23

21

20

16

13

Hydro. Corr.

6

6

6

6

6

6

6

Corrected
Hydro Reading

23

20

17

15

14

10

7

L

11.5

12.0

12.5

12.9

13.0

13.7

14.2

Diam (mm)

0.0360

0.0233

0.0137

0.0098

0.0070

0.0035

0.0015

% Finer

40.206

34.962 .

29.717

26.221

24.473

17.481

12.237

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size

3" 2" 1
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Grain Size in Millimeter

SwRI Sample ID: 256145

Task Order: 041208-2

Project: 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05648

Sample Matrix: Sediment O
O
CO
CO



Southwest Research Institute
Grain Size Report 010036

SwRI Sample ID: 256146
Task Order*: 041208-2
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05654
Sample Matrix: Sediment

Case: 0247M
SDG: D05648

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

22.21

2.76

4.34

12.41

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

6.1

6.9

8.1

11.5

362.44

% Pass

100.0

100.0

100.0

100.0

93.9

93.1

91.9

88.5

Date Analyzed: 01/03/05

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.07

Sieve

#20

#40

#50

#100

#200

Wt. Retained each
Sieve

1.34

1.34

1.03

0.87

1.53

Yield

8.58

17.17

23.76

29.34

39.14

W t Retained

50.30

58.89

65.48

71.06

80.86

% Retained

13.9

16.2

18.1

19.6

22.3

% Pass

86.1

83.8

61.9

80.4

77.7

Date Analyzed: 01/03/05

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.60

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

45

40

35

33

30

26

22

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

38

33

28

26

23

19

15

152-H-002

L

8.9

9.7

10.6

10.9

11.4

12.0

12.7

Diam (mm)

0.0292

0.0193

0.0116

0.0083 .

0.0060

0.0030

0.0013

% Finer

67.829

58.904

49.979

46.410

41.055

33.915

26.775

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 256146

Task Order: 041208-2

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05654

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010040

SwRI Sample ID: 256147
Task Order*: 041208-2
Project: 03159.29.00X

Customer:
Client Sample ID:
Sample Matrix:

Metealf&Eddy
D05655
Sediment

Case:
SDG:

0247M
D0564B

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

0

0

0

0

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

134.29

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 01/03/2005

Sieve of -20/+200

Weight of Materials used in Hydrometer 50.01

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

2.93

2.40

1.77

4.22

4.32

Yield

7.87

14.31

19.07

30.40

42.00

W t Retained

7.87

14.31

19.07

30.40

42.00

% Retained

5.9

10.7

14.2

22.6

31.3

% Pass

94.1

89.3

85.8

77.4

68.7

Date Analyzed: 01/03/2005

Specific Gravity: 2.33 Hydrometer ID: 152-H-003

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

39

34

30

25

22

17

14

Hydro. Corr.

7

7

7

7

7

7

7

Corrected
Hydro Reading

32

27

23

18

15

10

7

L

9.9

10.7

11.4

12.2

12.7

13.5

14.0

Diam (mm)

0.0338

0.0222

0.0132

0.0097

0.0070

0.0035

0.0015

% Finer

70.258

59.280

50.498

39.520

32.933

21.956

15.369

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 256147

Task Order 041208-2

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05655

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report 010044

SwRI Sample ID: 256148
Task Order #: 041208-2
Project 03159.29.00X

Customer. Metcalf & Eddy
Client Sample ID: D05659
Sample Matrix: Sediment

Case: 0247M
SDG: D05648

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

14.95

5.35

6.09

10.11

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

3.5

4.7

6.1

8.5

431.59

% Pass

100.0

100.0

100.0

100.0

96.5

95.3

93.9

91.5

Date Analyzed: 01/03/05

Sieve of -20/+200

Weight of Materials used in Hydrometer: 50.00

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

1.32

1.33

0.97

0.77

1.43

Yield

10.43

20.94

28.60

34.69

45.99

W t Retained

46.93

57.44

65.10

71.19

82.49

% Retained

10.9

13.3

15.1

16.5

19.1

% Pass

89.1

86.7

84.9

83.5

80.9

Date Analyzed: 01/03/05

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.60

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

45

42

37

34

32

27

23

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

38

35

30

27

25

20

16

152-H-004

L

6.9

9.4

10.2

10.7

11.1

11.9

12.5

Diam (mm)

0.0292

0.0190

0.0114

0.0083

0.0060

0.0030

0.0013

% Finer

70.268

64.721

55.475

49.927

46.229

36.983

29.587

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 256148

Task Order 041208-2

Project: 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05659

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010048

SwRI Sample ID: 256150
Task Order ft 041208-2
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05706
Sample Matrix: Sediment

Case: 0247 M
SDG: D05648

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

4.63

4.42

12.61

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

3.5

6.9

16.5

131.01

% Pass

100.0

100.0

100.0

100.0

100.0

96.5

93.1

83.5

Date Analyzed: 01/03/05

Sieve of-20/+200

Weight of Materials used in Hydrometer:50.09

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

4.72

2.82

3.21

4.05

3.99

Yield

10.30

16.46

23.47

32.31

41.02

Wt. Retained

31.96

38.12

45.13

53.97

62.68

% Retained

24.4

29.1

34.4

41.2

47.8

% Pass

75.6

70.9

65.6

58.8

52.2

Date Analyzed: 01/03/05

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.41

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

35

30

25

23

21

18

14

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID:

Corrected
Hydro Reading

28

23

18

16

14

11

7

152-H-005

L

10.6

11.4

12.2

12.5

12.9

13.3

14.0

Diam (mm)

0.0340

0.0223

0.0133

0.0095

0.0068

0.0034

0.0015

% Finer

49.737

40.855

31.974

28.421

24.868

19.539

12.434

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size

g
Lu
c

100

90

80

70

60

50

40

30

20

10

3" 2" 1

I

11

I

1

.5" 1" 3/4
f

*%,

13/8" #4

1111
1111111

#10 #20 #4

1y
i
111
1

0 #60
1

#100 #200

>

1
1I

1I1I1

h

s
\ s

Jl
]1J
Jj
]

Jl 11
• • • • • • . . .

Si
Ik

100 10.0 1.0 0.1 0.01 0.001

Grain Size in Millimeter

SwRI Sample ID: 256150

Task Order 041208-2

Project 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05706

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010052

SwRI Sample ID: 256151
Task Order * 041208-2
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05707
Sample Matrix Sediment

Case: 0247M
SDG: D05648

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

14.40

16.93

22.33

37.46

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

5.3

11.6

19.8

33.6

271.14

% Pass

100.0

100.0

100.0

100.0

94.7

88.4

80.2

66.4

Date Analyzed: 01/03/05

Sieve of-20/+200

Weight of Materials used in Hydrometen50.00

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

7.83

4.44

3.41

3.47

4.36

Yield

28.19

44.18

56.45

68.95

84.65

Wt. Retained

119.31

135.30

147.57

160.07

175.77

% Retained

44.0

49.9

54.4

59.0

64.8

% Pass

56.0

50.1

45.6

41.0

35.2

Date Analyzed: 01/03/05

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.45

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

29

25

21

20

18

16

13

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

22

18

14

13

11

9

6

152-H-006

L

11.5

12.2

12.9

13.0

13.3

13.7

14.2

Diam (mm)

0.0349

0.0227

0.0135

0.0096

0.0068

0.0034

0.0014

% Finer

30.674

25.097

19.520

18.125

15.337

12.548

8.366

Date Analyzed: 12/28/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 256151

Task Order: 041208-2

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05707

Sample Matrix: Sediment O

o



Client: METCALF & EDDY

Sample Receipt Report: 26941

Task Order. 041208-2

Southwest Research Institute

Hygroscopic Moisture Report

Lab Code: SWRI

Sample Matrix: Sediment

Project 03159.29.006

010056
Case: DAS0247M

SDG: D05648

Field Sample !D#

D05648

D05654

D05655

D05659

D05706

D05706

D05707

Lab

Sample ID#

256145

256146

256147

256148

256150

256150D

256151

Hygroscopic

Moisture, %

0.793

0.299

0.794

0.498

0.793

0.694
0.699

%RPD

13.3%



010152

SOUTHWEST RESEARCH INSTITUTE
CLIENT: Metcalf & Eddy
TASK ORDER: 041116-5,041119-7
SRR: 26864,26889
SDG: D05640
CASE: 0247M
VTSR: November 16/19,2004
PROJECTS: 03159.29.00X

SAMPLE DATA



Southwest Research Institute
Grain Size Report

010153

SwRI Sample ID: 255316
Task Order * 041116-5
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05640
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"'

3/8"

#4

#10

W t Retained

0

0

0

0

0 .

0

0

0

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

98.83

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/2004

Sieve of -20/+200

Weight of Materials used in Hydrometer 50.05

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

0.07

0.25

0.83

2.12

2.74

Yield

0.14

0.63

2.27

6.46

11.67

W t Retained

0.14

0.63

2.27

6.46

11.87

% Retained

0.1

0.6

2.3

6.5

12.0

% Pass

99.9

99.4

97.7

93.5

88.0

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.44

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

45

42

31

25

20

16

12

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

38

35

24

18

13

9

5

152-H-009

L

8.9

9.4

11.2

12.2

13.0

1 13.7

14.3

Diam (mm)

0.0308

0.0200

0.0126

0.0093

0.0068

0.0034

0.0015

% Finer

80.024

73.706

50.541

37.906

27.377

18.953

10.529

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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SwRI Sample ID: 255316

Task Order. 041116-5

Project: 03159.29.00X

Grain Size in Millimeter

Customer: Metcaff Eddy

Client Sample ID: D05640

Sample Matrix: Sediment

O

O



Southwest Research Institute 0 1 0 1 5 7
Grain Size Report

SwRI Sample ID: 255317
Task Order* 041116-5
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05641
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0.17

0.14

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.3

111.21

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

99.8

99.7

Date Analyzed: 12/20/2004

Sieve of -20/+200

Weight of Materials used in Hydrometer; 50.05

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

1.13

1.84

1.21

1.79

2.49

Yield

2.50

6.58

9.26

13.23

18.75

Wt. Retained

2.81

6.89

9.57

13.54

19.06

% Retained

2.5

6.2

8.6

12.2

17.1

% Pass

97.5

93.8

91.4

87.8

82.9

Date Analyzed: 12/20/2004

Specific Gravity: 2.03 Hydrometer ID: 152-H-008

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

45

38

34

30

27

23

17

I Corrected
Hydro. Corr. Hydro Reading

8

8

8

8

a
a
8

37

30

26

22

19

15

9

L

8.9

10.1

10.7

11.4

11.9

12.5

13.5

Diam (mm)

0.0364

0.0245

0.0146

0.0106

0.0077

0.0039

0.0017

% Finer

89.791

72.803

63.096

53.389

46.109

36.402

21.841

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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SwRI Sample ID: 255317

Task Order 041116-5

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05641

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010161

SwRI Sample ID: 255318
Task Order #: 041116-5
Project: 03159.29.00X

Customer: Metcalf&Eddy
Client Sample ID: D05644
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

10.28

12.75

16.85

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

4.8

10.8

18.7

213.05

% Pass

100.0

100.0

100.0

100.0

100.0

95.2

89.2

81.3

Date Analyzed; 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer: 50.00

Sieve

#20

#40

#50

#100

#200

Wt. Retained each
Sieve

2.65

2.21

1.92

2.48

2.17

Yield

9.18

16.83

23.48

32.07

39.59

Wt. Retained

49.08

56.71

63.36

7195

79.47

% Retained

23.0

26.6

29.7

33.8

37.3

% Pass

77.0

73.4

70.3

66.2

62.7

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.28

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

39

34

30

27

25

21

16

Hydro. Corr.

6

6

6

6

6

6

6

Hydrometer ID

Corrected
Hydro Reading

33

28

24

21

19

15

10

152-H-001

L

9.9

10.7

11.4

11.9

12.2

12.9

13.7

Diam (mm)

0.0344

0.0226

0.0135

0.0097

0.0070

0.0035

0.0015

% Finer

59.976

50.869

43.619

38.166

34.532

27.262

18.175

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255318

Task Order: 041116-5

Project: 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05644

Sample Matrix: Sediment

o



Southwest Research Institute
Grain Size Report

010163

SwRI Sample ID: 255319
Task Order*: 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05645
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

11/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

142.20

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer: 60.08

Sieve

#20

#40

#60

#100

#200

WL Retained each
Sieve

0.03

0.05

0.10

0.06

0.12

Yield

0.07

0.19

0.43

0.57

0.85

Wt Retained

0.07

0.19

0.43

0.57

0.B5

% Retained

0.0

0.1

0.3

0.4

0.6

% Pass

100.0

99.9

99.7

99.6

99.4

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.29

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

60

56

52

46

41

31

21

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

53

49

45

39

34

24

14

152-H-002

L

6.5

7.1

7.8

8.8

9.6

11.2

12.9

Diam (mm)

0.0278

0.0184

0.0111

0.0084

0.0062

0.0033

0.0015

% Finer

98.272

90.856

83.439

72.314

63.043

44.501

25.959

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255319

Task Order 041116-5

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05645

Sample Matrix: Sediment

CD

O
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Southwest Research Institute
Grain Size Report

010169

SwRI Sample ID: 255320
Task Order #: 041116-5
Project: 03159.29.00X

Customer
Client Sample ID:
Sample Matrix:

Metcalf & Eddy
D05647
Sediment

Case:
SDG:

0247M
D05640

Sieve of+10

Sieve

3"

2"

11/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

1.43

21.83

44.36

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.5

8.1

23.5

288.01

% Pass

100.0

100.0

100.0

100.0

100.0

99.5

91.9

76.5

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.05

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

9.22

7.60

5.77

4.94

7.41

Yield

40.60

74.07

99.47

• 121.23

153.85

Wt. Retained

108.22

141.69

167.09

188.85

221.47

% Retained

37.6

49.2

58.0

65.6

76.9

%Pass

62.4

50.8

42.0

34.4

23.1

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.40

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

13

12

11

10

9

9

9

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

6

5

4

3

2

2

2

152-H-003

L

14.2

14.3

14.5

14.7

14.8

14.8

14.8

Diam (mm)

0.0394

0.0250

0.0146

0.0104

0.0074

0.0036

0.0015

% Finer

9.816

8.180

6.544

4.90B

3.272

3.272

3.272

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRl Sample ID: 255320

Task Order 041116-5

Project: 03159.29.00X

• Customer Metcalf Eddy

Client Sample ID: D05647

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010173

SwRI Sample ID: 255321
Task Order #: 041116-5
Project 03159.29.00X

Customer
Client Sample ID:
Sample Matrix:

Metcalf&Eddy
D05649
Sediment

Case:
SDG:

0247M
D05640

Sieve of+10

Sieve

3"

T

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

225.71

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.08

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

0

0.07

0.06

3.51

13.78

Yield

0.00

0.32

0.59

16.41

78.51

Wt. Retained

0.00

0.32

0.59

16.41

78.51

% Retained

0.0

0.1

0.3

7.3

34.8

% Pass

100.0

gg.g

99.7

92.7

65.2

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.46

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

26

20

15

13

12

11

10

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

19

13

8

6

5

4

3

152-H-004

L

12.0

13.0

13.8

14.2

14.3

14.5

14.7

Diam (mm)

0.0355

0.0234

0.0139

0.0100

0.0071

0.0035

0.0015

% Finer

39.685

27.153

16.709

12.532

10.443

6.355

6.266

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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SwRI Sample ID: 255321

Task Order 041116-5

Project: 03159.29.00X

Grain Size in Millimeter

Customer Metcalf Eddy

Client Sample ID: D05649

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010177

SwRI Sample ID: 255322
Task Order* 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05650
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

11/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

227.62

% Pass

100.0

100.0

100.0

ioo.o
100,0

100.0

100.0

100.0

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer: 50.04

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

0.05

0.09

0.10

0.26

1.42

Yield

0.23

0.64

1.09

2.27

8.73

Wt. Retained

0.23

0.64

1.09

2.27

8.73

% Retained

0.1

0.3

0.5

1.0

3.8

% Pass

99.9

99.7

99.5

99.0

96.2

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.40

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

50

45

39

35

30

24

20

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

43

38

32

28

23

17

13

152-H-005

L

8.1

8.9

9.9

10.6

11.4

12.4

13.0

Dlam (mm)

0.0298

0.0197

0.0120

0.0068

0.0065

0.0033

0.0014

% Finer

91.946

81.255

68.425

59.872

49.181

36.351

27.798

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255322

Task Order: 041116-5

Project: 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05650

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010181

SwRI Sample ID: 255323
Task Order * 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05651
Sample Matrix: Sediment

Case: 0247M
SDG; D05640

Sieve of +10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

0

19.84

8.02

4.88

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

13.6

19.1

22.4

146.02

% Pass

100.0

100.0

100.0

100.0

100.0

86.4

80.9

77.6

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer: 50.04

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

1.96

2.61

2.72

1.79

5.40

Yield

4.44

10.35

16.50

20.56

32.78

Wt. Retained

37.16

43.09

49.24

53.30

65.52

% Retained

25.5

29.5

33.7

36.5

44.9

% Pass

74.5

70.5

66.3

63.5

55.1

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.43

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

36

31

28

25

23

20

15

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

29

24

21

18

16

13

8

152-H-006

L

10.4

11.2

11.7

12.2

12.5

13.0

13.8

Diam (mm)

0.0334

0.0219

0.0129

0.0093

0.0067

0.0033

0.0014

% Finer

47.567

39.366

34.445

29.524

26.244

21.323

13.122

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255323

Task Order 041116-5

Project: 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05651

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010185

SwR[ Sample ID: 255324
Task Order* 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05652
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt Retained

0

0

0

0

0

6.23

11.04

23.25

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

2.4

' 6.7

15.8

256.42

% Pass

100.0

100.0

100.0

100.0

100.0

97.6

93.3

84.2

Date Analyzed: 12/20/2004

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.05

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

3.02

2.47

1.98

1.97

3.80

Yield

13.03

23.68

32.22

40.72

57.11

Wt. Retained

53.55

64.20

72.74

81.24

97.63

% Retained

20.9

25.0

28.4

31.7

38.1

% Pass

79.1

75.0

71.6

68.3

61.9

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.34

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

38

34

30

26

24

21

17

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID.

Corrected
Hydro Reading

31

27

23

19

17

14

10

152-H-007

L

10.1

10.7

11.4

12.0

12.4

12.9

13.5

Diam (mm)

0.0340

0.0221

0.0132

0.0096

0.0069

0.0034

0.0015

% Finer

57.053

49.691

42.329

34.968

31.287

25.766

18.404

Date Analyzed: 12/14/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

0.01

SwRI Sample ID: 255324

Task Order 041116-5

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05652

Sample Matrix: Sediment

0.001

O

o

00



Southwest Research Institute
Grain Size Report

010189

SwRI Sample ID: 255325
Task Order* 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05653
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

WL Retained

0

0

0

0

0

54.01

51.92

44.72

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

16.2

31.7

45.1

333.92

% Pass

100.0

100.0

100.0

100.0

100.0

83.8

68.3

54.9

Date Analyzed: 12/20/04

Sieve of -20/+200

Weight of Materials used in Hydrometer 50.01

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

9.22

4.83

3.31

4.44

7.75

Yield

33.79

51.49

63.62

79.89

108.29

Wt. Retained

184.44

202.14

214.27

23.0.54

258.94

% Retained

55.2

60.5

64.2

69.0

77.5

% Pass

44.8

39.5

35.8

31.0

22.5

Date Analyzed: 12/20/04

Specific Gravity: 2.35 Hydrometer ID: 152-H-010

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

21

16

15

14

12

11

10

Hydro. Corr.

7

7

7

7

7

7

7

Corrected
Hydro Reading

14

9

8

7

5

4

3

L

12.9

13.7

13.8

14.0

14.3

14.5

14.7

Diam (mm)

0.0383

0.0250

0.0145

0.0103

0.0074

0.0036

0.0015

% Finer

16.747

10.766

9.570

8.374

5.981

4.785

3.589

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255325

Task Order: 041116-5

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05653

Sample Matrix: Sediment
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, . v Si-

Southwest Research Institute
Grain Size Report 010193

SwRI Sample ID: 255326
Task Order* 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05656
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

241.60

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/04

Sieve of-2O/+200

Weight of Materials used in Hydrometer: 50.06

Sieve

#20

#40

#60

#100

#200

W t Retained each
Sieve

0.56

0.75

4.31

10.26

8.54

Yield

2.70

6.32

27.12

76.64

117.86

W t Retained

2.70

6.32

27.12

76.64

117.86

% Retained

1.1

2.6

11.2

31.7

48.8

% Pass

9S.9

97.4

88.8

68.3

51.2

Date Analyzed: 12/20/04

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.48

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

25

21

15

14

12

12

10

Hydro. Corr.

6

6

6

6

6

6

6

Hydrometer ID

Corrected
Hydro Reading

19

15

9

8

6

6

4

152-H-001

L

12.2

12.9

13.8

14.0

14.3

14.3

14.7

Diam (mm)

0.0356

0.0231

0.0138

0.0098

0.0070

0.0034

0.0015

% Finer

39.397

31.103

18.662

16.588

12.441

12.441

8.294

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Task Order: 041116-5

Project: 03159.29.00X
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Southwest Research Institute
Grain Size Report

01019?

SwR! Sample ID: 255327
Task Order* 041116-5
Project 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05657
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of +10

Sieve

3"

T

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

0

0

1.21

1.17

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

1.3

2.6

93.06

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

98.7

97.4

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer: 50.06

Sieve

#20

#40

#50

#100

#200

Wt. Retained each
Sieve

1.00

1.23

1.11

0.90

1.40

Yield

1.81

4.04

6.05

7.68

10.22

WL Retained

4.19

6.42

8.43

10.06

12.60

% Retained

4.5

6.9

9.1

10.8

13.5

% Pass

95.5

93.1

90.9

89.2

66.5

Date Analyzed: 12/20/04

Specific Gravity: 2.04 Hydrometer ID: 152-H-002

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

46

43

39

35

32

26

21

| Corrected
Hydro. Corr. Hydro Reading

7

7

7

7

7

7

7

39

36

32

28

25

19

14

L

8.6

9.2

9.9

10.6

11.1

12.0

12.9

Diam (mm)

0.0360

0.0233

0.0140

0.0102

0.0074

0.0038

0.0016

% Finer

92.160

85.070

75.618

66.166

59.077

44.898

33.083

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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SwRI Sample ID: 255327

Task Order 041116-5

Project 03159.29.00X

Customer Metcalf Eddy

Client Sample ID: D05657

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010201

SwRI Sample ID: 255328
Task Order #: 041116-5
Project: 03159.29.00X

Customer: Metcalf & Eddy
Client Sample ID: D05660
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

W t Retained

0

0

0

0

0

0

0

0

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

273.03

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/04

Sieve of -20/+200

Weight of Materials used in Hydrometer50.09

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

0.50

0.76

3.90

9.71

8.57

Yield

2.73

6.87

28.13

81.05

127.77

Wt. Retained

2.73

6.87

28.13

81.05

127.77

% Retained

1.0

2.5

10.3

29.7

46.8

% Pass

99.0

97.5

89.7

70.3

53.2

Date Analyzed: 12/20/04

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.47

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

27

21

17

14

13

12

10

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

20

14

10

7

6

5

3

152-H-003

L

11.9

12.9

13.5

14.0

14.2

14.3

14.7

Diam (mm)

0.0352

0.0232

0.0137

0.0099

0.0070

0.0035

0.0015

% Finer

41.605

29.124

20.603

14.562

12.462

10.401

6.241

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255328

Task Order: 041116-5

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05660

Sample Matrix: Sediment
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Southwest Research Institute 0 1 0 2 0 5
Grain Size Report

SwRI Sample ID: 255620
Task Order*: 041119-7
Project: 03159.29.00X

Customer:
Client Sample ID:
Sample Matrix:

Metcalf&Eddy
D05638
Sediment

Case:
SDG:

0247M
D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

152.73

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer: 50.08

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

0.62

2.39

1.42

1.19

230

Yield

1.89

9.18

13.51

17.14

24.15

Wt. Retained

1.89

9.18

13.51

17.14

24.15

% Retained

1.2

6.0

8.8

11.2

15.8

% Pass

98.8

94.0

91.2

88.8

84.2

Date Analyzed: 12/20/04

Specific Gravity: 2.04 Hydrometer ID: 152-H-004

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

39

33

27

22

18

15

13

Hydro. Corr.

7

7

7

7

7

7

7

Corrected
Hydro Reading

32

26

20

15

11

8

6

L

9.9

10.9

11.9

12.7

13.3

13.8

14.2

Diam (mm)

0.0382

0.0254

0.0153

0.0112

0.0081

0.0040

0.0017

% Finer

77.572

63.027

48.482

36.362

26.665

19.393

14.545

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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SwRI Sample ID: 255620

Task Order: 041119-7

Project: 03159.29.00X

Grain Size in Millimeter

Customer: Metcalf Eddy

Client Sample ID: D05638

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010209

SwRl Sample ID: 255621
Task Order* 041119-7
Project: 03159.29.00X

Customer:
Client Sample ID:
Sample Matrix:

Metcalf&Eddy
D05639
Sediment

Case:
SDG:

0247M
D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0

Total Sample Wt:

% Retained

0,0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

246.41

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Date Analyzed: 12/20/2004

Sieve of -20/+200

Weight of Materials used in Hydrometer 60.03

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

0.04

0.03

0.05

0.11

0.50

Yield

0.16

0.29

0.49

0.94

3.00

Wt. Retained

0.16

0.29

0.49

0.94

3.00

% Retained

0.1

0.1

0.2

0.4

1.2

% Pass

99.9

99.9

99.8

99.6

98.8

Date Analyzed: 12/20/2004

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.40

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

60

54

47

41

34

25

20

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

53

47

40

34

27

18

13

152-H-O05

L

6.5

7.4

8.6

9.6

10.7

12.2

13.0

Diam (mm)

0.0267

0.0180

0.0112

0.0084

0.0063

0.0033

0.0014

% Finer

94.469

83.775

71.298

60.603

48.126

32.084

23.172

Date Analyzed: 12/15/2004

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255621

Task Order: 041119-7

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05639

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010213

SwRI Sample ID: 255622
Task Order* 041119-7
Project: 03159.29.00X

Customer Metcalf & Eddy
Client Sample ID: D05642
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

0

0

0.80

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.4

214.01

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

99.6

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer:50.05

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

1.08

0.91

0.99

1.15

1.73

Yield

4.60

8.48

12.69

17.59

24.96

W t Retained

5.40

9.28

13.49

18.39

25.76

% Retained

2.5

4.3

6.3

8.6

12.0

% Pass

97.5

95.7

93.7

91.4

88.0

Date Analyzed: 12/20/04

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.32

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

49

42

32

27

23

18

14

Hydro. Corr.

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

42

35

25

20

16

11

7

152-H-006

L

8.3

9.4

11.1

11.9

12.5

13.3

14.0

Diam (mm)

0.0311

0.0209

0.0131

0.0096

0.0070

0.0035

0.0015

% Finer

92.130

76.775

54.839

43.871

35.097

24.129

15.355

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

0.01

SwRI Sample ID: 255622

Task Order 041119-7

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05642

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report

010217

SwRI Sample ID: 255623
Task Orderft 041119-7
Project: 03159.29.O0X

Customer Metcalf & Eddy
Client Sample ID: D05643
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of +10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/6"

#4

#10

WL Retained

0

0

0

0

0

0

0

0.34

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

114.72

% Pass

100.0

100.0

100.0

100.0

100.0

100.0

100.0

99.7

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.03

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

2.41

4.21

4.91

2.24

2.13

Yield

5.51

15.13

26.36

31.48

36.35

WL Retained

5.85

15.47

26.70

31.82

36.69

% Retained

5.1

13.5

23.3

27.7

32.0

% Pass

94.9

66.5

76.7

72.3

68.0

Date Analyzed: 12/20/04

Specific Gravity: 2.10 Hydrometer ID: 152-H-007

Temp.

20

20

20

20

20

20

20

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

35

32

28

24

21

17

15

Hydro. Corr.

7

7

7

7

7

7

7 .

Corrected
Hydro Reading

28

25

21

17

14

10

8

L

10.6

11.1

11.7

12.4

12.9

13.5

13.8

Diam (mm)

0.0384

0.0249

0.0147

0.0107

0.0077

0.0039

0.0016

% Finer

66.403

59.288

49.802

40.316

33.201

23.715

18.972

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

SwRI Sample ID: 255623

Task Order. 041119-7

Project: 03159.29.00X

Customer: Metcalf Eddy

Client Sample ID: D05643

Sample Matrix: Sediment
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Southwest Research Institute
Grain Size Report 010221

SwRI Sample ID: 255624
Task Order* 041119-7
Project 03159.29.00X

Customer: Metcalf&Eddy
Client Sample ID: D05646
Sample Matrix: Sediment

Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

4.01

3.56

4.98

Total Sample Wt:

% Retained

0.0

0.0

0.0

0.0

0.0

1.4

2.7

4.4

282.63

% Pass

100.0

100.0

100.0

100.0

100.0

98.6

97.3

95.6

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer:50.03

Sieve

#20

#40

#60

#100

#200

WL Retained each
Sieve

1.30

1.12

0.82

1.02

4.04

Yield

7.02

13.06

17.49

23.00

44.81

Wt. Retained

19.57

25.61

30.04

35.55

57.36

% Retained

6.9

9.1

10.6

12.6

20.3

% Pass

93.1

90.9

89.4

87.4

79.7

Date Analyzed: 12/20/04

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.23

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

34

27

22

20

17

15

14

Hydro. Corr.

8

8

6

8

6

8

8

Hydrometer ID

Corrected
Hydro Reading

26

19

14

12

9

7

6

152-H-008

L

10.7

11.9

12.7

13.0

13.5

13.8

14.0

Diam (mm)

0.0365

0.0244

0.0145

0.0104

0.0075

0.0037

0.0016

% Finer

56.514

41.299

30.431

26.084

19.563

15.215

13.042

Date Analyzed: 12/15/04

ver 12/11/2004



U.S. Standard Sieve Size
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Grain Size in Millimeter

S.wRI Sample ID: 255624

Task Order 041119-7

Project: 03159.29.00X

Customer. Metcalf Eddy

Client Sample ID: D05646

Sample Matrix: Sediment
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SwR] Sample ID: 255625
Task Order* 041119-7
Project: 03159.29.00X

Southwest Research Institute
Grain Size Report

Customer Metcalf&Eddy
Client Sample ID: D05658
Sample Matrix: Sediment

010225
Case: 0247M
SDG: D05640

Sieve of+10

Sieve

3"

2"

1 1/2"

1"

3/4"

3/8"

#4

#10

Wt. Retained

0

0

0

0

0

16.14

28.48

56.45

Total Sample W t

% Retained

0.0

0.0

0.0

0.0

0.0

4.4

12.2

27.7

364.54

% Pass

100.0

100.0

100.0

100.0

100.0

95.6

87.8

72.3

Date Analyzed: 12/20/04

Sieve of-20/+200

Weight of Materials used in Hydrometer 50.00

Sieve

#20

#40

#60

#100

#200

Wt. Retained each
Sieve

12.75

9.89

6.97

7.01

5.37

Yield

67.18

119.30

156.03

192.97

221.26

Wt. Retained

168.25

220.37

257.10

294.04

322.33

% Retained

46.2

60.5

70.5

80.7

88.4

% Pass

53.8

39.5

29.5

19.3

11.6

Date Analyzed: 12/20/04

Temp.

20

20

20

20

20

20

20

Specific Gravity: 2.36

Reading
Time

2

5

15

30

60

250

1440

Hydro.
Reading

14

12

11

11

11

10

10

Hydro. Com

7

7

7

7

7

7

7

Hydrometer ID

Corrected
Hydro Reading

7

5

4

4

4

3

3

152-H-009

L

14.0

14.3

14.5

14.5

14.5

14.7

14.7

Diam (mm)

0.0397

0.0254

0.0148

0.0104

0.0074

0.0036

0.0015

% Finer

10.969

7.849

6.279

6.279

6.279

4.709

4.709

Date Analyzed: 12/15/04

ver 12/11/2004
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Task Order: 041119-7

Project: 03159.29.00X
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Client Sample ID: D05658

Sample Matrix: Sediment
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Southwest Research Institute

Hygroscopic Moisture Report 010229

Client METCALF&EDDY

Sam pis Receipt Report: 26864,26889

Task Order 041116-5,041119-7

Lab Code: SWRI

Sample Matrix: Sediment

Project: 03159.29.006

Case: DAS0247M

SDG: D05640

Field Sample ID#
D05640

D05640

D05641

D05644
D05645
D05647

D05649

D05650

D05651

D05652

D05653

D05656

D05657

D05660
D05638
D05639
D05642
D05643
D05646
D05658

Lab

Sample ID#

255316

255316D

255317

255318
255319
255320

255321

255322

255323

255324

255325

255326

255327

255328
255620
255621
255622
255623
255624
255625

Hygroscopic

Moisture, %

0.794

0.795

0.897

0.592
0.495
0.587

0.882

0.688

0.798

0.992

0.685

0.895

0.794

0.699
0.595
0.769
0.793
0.497
0.687
0.898

%RPD

0.13%



TRC
Soil Boring Log

Hoffmann La Roche

IA-8 Area G

Project Number

20447-0100-00000
MH/CB Location:

30' DS CB IVS-2

Boring Number

Well No.

Sheet

1 of 1

Geologist

Kevin Staszowski

Boring Contractor/ Foreman

S2C2/Dumitru Radu

Sampler Model

Power Probe 9600 EC

Sampling Description

Pre-profae to 10.51, Core 10.5'-14.5'

Sampler Description

48 in. Macrocore

Classification Method

Burmeister

Coordinates

Y = NA

Temporary Piezometer
or Screen Point

Horizontal Distance from Pipe

15" southeast
Reference Elevation

NA ft

Depth
Pipe Type

18" storm

Approximate Depth
of Invert

12.00 ft

Screen Length/type Water Table Depth NA
Surface Elevation NA ft

Riser Length/type Total depth 14.5 ft Completion Date 3/19/2003

Depth Sample
Number PEN/REC Sample Description

strau-
graphic

Description

Field
Testing

1 .

2 .

3 .

4 .

5 -

6 .

7 -

8 -

9 .

10-

11-

12.

13.

14-

15.

Pre-prabe to 10.51

S-l 48724" 10" brown fine SAND and Silt, trace coarse gravel

3" weathered angular BEDROCK and Silt

11" brown fine SAND and Silt - stained 13.7' - FID = 110.4 ppm

13.8' - FID = 183.8 ppm

13.9 - FID = 112 ppm

141 - FID = 88.4 ppm

EOB 14.5'

Granular Soils

Blows/ft Density

0-4 v. loose
4-10 loose
10-30 m. dense
30-50 dense
>5D v. dense

Proportions

trace 0-10% some 20-35%
little 10-20% and 35-50%

Cohesive Soils

Blows/ft
>2
2-4
4-8
8-15
15-30
>30

Density
v. soft
soft
m. stiff
stiff
v. stiff
haid

Grain Size (USCS)

silt/day
f.sand
m.sand
c. sand
f. gravel
c. gravel
cobble
boulder

<0.0B mm
0.43-0.08 mm
2.0-0.43 mm
4.8-2.0 mm
19-1.8 mm
75-19 mm
300-75 mm
>300 mm

Notel Sample Time 12:02

Note 2 Sample Depth 13.6 to 14.1 ft

Note 3 Roche #80797

Note 4

Note 5

Note 6

Depth of recovered sample measured from bottom of core.



TRC
Soil Boring Log

Hoffmann LaRoche

IA-8 Area G

Project Number

20447-0100-00000
MH/CB Location:

15" DS CB IVS-2

Boring Number G-4

Well No.

Sheet

1 of l

Geologist

Kevin Staszowski

Boring Contractor/ Foreman

S2C2/Dumitru Radu

Sampler Model

Power Probe 9600 EC

Sampling Description

Pre-probe to 9.51, Core 9.5'-13.5'

Sampler Description

48 in. Macrocore

Classification Method

Burmeister

Coordinates

= NA Y = NA

Temporary Piezometer
or Screen Point

Horizontal Distance from Pipe

15" southeast
Reference Elevation

NA ft

Depth
Pipe Type

18" Storm

Approximate Depth
of Invert

11.00 ft

Screen Length/type Water Table Depth NA
Surface Elevation NA ft

Riser Length/type Total depth 13.5 ft Completion Date 3/19/2003

Depth Sample
Number PEN/REC Sample Description

StraH-
grapNc

Description

Reid
Testing

1 .

2 .

3 -

4 -

5 .

6 -

7 .

8 .

9 -

10-

11.

12-

13.

14.

15-

Pre-probe to 9.5'

S-l 48724" 12" red-brown fine SAND and Silt

12" brown fine SAND and Silt, some coarse
gravel - stained

12.25' - FID = 14.6 ppm

12.3' - FID = 63.2 ppm

12.4' - FID = 78.9 ppm

12.75' - FID = 70.6 ppm

12.91 - FID = 242.0 ppm

13.25 - FID = 383.0 ppm

EOB 13.S1

Granular Soils

Blows/ft Density

0-4 v. loose
4-10 loose
10-30 m. dense
30-50 dense
>S0 v. dense

Proportions

trace 0-10% some 20-35%
little 10-20% and 35-50%

Cohesive Soils

Blows/ft
>2
2-«
4-8

8-15
15-30
>30

Density

v. soft
soft
m. stiff
stiff
v. stiff
hard

Craln Size (USCS)

sill/day
f. sand
m.sand
c. sand
F. gravel
c. gravel
cobble
boulder

<0.08 mm
0.43-0.08 mm
2.0-0.43 mm
4.B-2.0 mm
19-4.8 mm
75-19 mm
300-75 mm
>300mm

Notel Sample Time 11:11

Note 2 Sample Depth 12.8 to 13.3 ft

Note 3 Roche #80795

Note 4 Duplicate sample G-40O13.3 at 1126, Roche #80796

Notes

Note 6

Depth of recovered sample measured from bottom of core.



Ml

Soill

RC
Soring Log

Hoffmann LaRoche

IA-8 Area G

Project Number

20447-0100-00000
MH/CB Location:

DS CB IVS-6

Boring Contractor/ Foreman

S2C2/Dumitru Radu
Sampler Model

Bobcat 853B

Sampler Description

48 in. Macrocore

Temporary Piezometer
or Screen Point

Depth

Screen Length/type .

Riser Length/type

Depth

1

?

3

4

5

6

7

8

g

10

11

12

13

14

15

Sample
Number

S-1

PEN/REC

48746"

Granular Soils
Blows/ft Density

0-4 v. loose
4-10 loose
10-30 m. dense
30-50 dense
>50 v. dense

Proportions
trace 0-10% some 20-33%
little 10-20% and 35-50%

Boring Number Q-i

Well No.

Sheet

1 of 1

Geologist

Angela Shum

Sampling Description

Pre-probe to 3.5', Core 3.5'-7.5'

Classification Method

Burmeister
Horizontal Distance from Pipe

18" southeast
Pipe Type

12" storm

Water Table Depth [\|/\

Total depth 7.5 ft

Sample Description .

Pre-probe to 3.5'

11" red-brown SILT and fine Sand
3" red-brown fine to medium SAND, some silt
8" red-brown SILT and fine Sand, little coarse
gravel
4" red-brown ROCK fragments and coarse Sand,
little silt
22" red-brown SILT and fine Sand, some rock
fragments/cobbles, little coarse sand

EOB 7.5'

Cohesive Soils

Blows/ft Density
>2 v. sort
2A soft
4-8 m. stiff
8-15 stiff
15-30 v. stiff
>30 hard

Grain Size (USCS)

silt/day <0.08 mm
f. sand 0.43-0.08 mm
m. sand 2.0-0.43 mm
c. sand 4.8-2.0 mm
f. gravel 19-4.8 mm
c. gravel 75-19 mm
cobble 300-75 mm
boulder >300 mm

StraH-
graphlc

Description

• •

Coordinates

X = NA Y = NA

Reference Elevation ^ . ^

Approximate Depth 4 40 A.
of Invert '

Surface Elevation fJA f t

Completion Date 4/23/2003

Field
Testing

5.51 - FID = 2.4 ppm

6.0' - FID = 19.3 ppm

6.5' - FID - 49 ppm

7.0' - FID - 46.5 ppm

Notel Sample Time 8:10
Note 2 Sample Depth 7.0 to 7.5 ft
Note 3 Roche #81105
Note 4
Note 5
Note 6

Depth of recovered sample measured from bottom of core.
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March 22, 2005 TRC
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161-RICO-017H
Case No. 0247M, SDG D05667JB
Southwest Research Institute, San Antonio, TX
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

Total Metals: 10/Surface Waters/ DO5667, D05669, D05671, D05673, D05675,
D05679, D05681, DO5685, D05687, D05689
(Field duplicate pair: D05667/D05691)

Dissolved Metals: 8/Surface Waters/ D05668, D05672, D05674, DO5676, DO568O,
D05682, D05686, DO568&

: (Field duplicate pair: D05668/D05692)
Metals: 2/PE Samples/ ! ;. b05694, D05695

Dear Ms. Clark:

A Tier II validation, in accordance with the Region I, EPA-NE Data Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating Region I, EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for 18 surface water samples and
two performance evaluation (PE) samples collected by TRC Environmental Corporation on November 16,
17, and 18,2004 from the Callahan Mining Superfund Site in Brooksville, ME, The associated field
duplicate samples D05691 and D05692, PE sample D05700, and rinsate blank sample D05693 were
reported in sample delivery group (SDG) D05670. All samples were analyzed for metals under the Metealf
& Eddy Remedial Action Contract Delivery of Analytical Services (DAS) program usingMetcalf & Eddy's
DAS Specification, D-137, Analytical Specification for the Analysis of Total and Dissolved Metals
in Marine Water Samples, October 2004.

In accordance with the EPA-approved project plans for the site, Tier II validation was performed on all
samples in this SDG. The data were evaluated based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit - Tier I)

Boolt Mills South, Foot of John Slreel • Lowell, Massachusetts 01852
Telephone 978-970-5600 • Fax 978-453-1995 ©



* • Holding Times and Sample Preservation
ICP-MS Tuning and Mass Calibration

• Instrument Calibration
* • Blanks ;

• ICP Interference Check Sample Results
* • Matrix Spike (MS) Results

,,.,,...., * . Laboratory Duplicate Results ~ ••<•-,. -
• Field Duplicate Results

* • Laboratory Control Sample (LCS) Results
• Internal Standards

* • Laboratory Fortified Blank (LFB) Sample Results
* • Furnace Atomic Absorption Results
* • ICP Serial Dilution Results

• Detection limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples
* • Comparison of Total and Dissolved Results

* - All criteria were met for this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to Tier II validation, •

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site data quality objectives (DQOs) and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier H data
validation review.

Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs:

To determine the nature and extent of contamination and to support a human health and ecological
risk assessment.

All results are usable for project objectives.

Page 2
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The validation actions applied as a result of sampling error are summarized below:

• The positi ve resul ts. for arsenic, manganese, and nickel in samples D05667, D05669,
D05671, D05673, D05675, DO5679, DO5681, D05685, D05687;, and D05689 and
aluminum, copper, iron, and lead in samples DO5667, D05669, D05671, D05673,
D05679, D05681, D05685, D05687, andD05689 were qualified as estimated (J) due
to high relativepercent differences (RPDs) for these analytes in the evaluation of the field--
duplicate pair. The direction of the bias cannot be determined from this nonconfoimance.
These results are usable for project objectives as estimated values which may have a minor
effect on the data usability.

The validation actions applied as a result of analytical error are summarized below:

• The positive results for copper in sample D05682 and nickel in samples D05668, D05669,
D05671, D05672, D05673, D05674, D05675, D05676, D05679, DO568O, D05682,
and D05689 were qualified as estimated (J) due to high recoveries for these analytes in the
CRDL standard analyses. The results are usable for project objectives as estimated values
which may be biased high. This qualification has a minor effect on the data usability.

The positive results for zinc in samplesD05673,D05674rIK)5675,D05676,D05681,
and D05682 were qualified as estimated (J) due to positive interference in the ICS A
analysis. The results are usable for project objectives as estimated values which may be
biased high. This qualification has a minor effect on the data usability.

• The positive and nondetect results for antimony were qualified as estimated (J/UJ) in all
surface water samples due to low recoveries of this analyte in the ICS A analysis. The
results are usable for project objectives as estimated values and nondetects with estimated
quantisation limits which may be biased low. This qualification has a minor effect on the
data usability.

The positive results for copperin samples D05667, D05668, D05669, D05671, D05672,
D05673, D05674, D05679, D05680, D05681, D05682, D05685, D05686, D05687,
and DO5689 and zinc in all surface water samples were qualified as estimated (J) due to
PE sample nonconformances. The results may be biased high for copper and zinc. These
results are usable for project objectives as estimated values. This qualification has a minor
effect on the data usability.

• Positive results which were less than the quantitation limit (QL) were qualified as estimated
(J). The following results were affected by this qualification: aluminum in samples
D05671, D05673, D05689, andD05679, bariumin samples D05667, D05668, D05669,
D05671, D05672, D05673, D05674, D05675, D05676, D05679, D05680, D05681,

Page 3
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D05682, and D05689, iron in samples D05673 andD05679, selenium in sample D05686,
and potassiumin samples D05667, D05668, D05671, D05672, andD05689. There is
potential uncertainty for the accuracy of these results. The results are usable for project
objectives as estimated values which may have a minor effect orj the data usability.

The following metals were analyzed by ICP/AES: aluminum, barium, calcium, copper, magnesium,
potassium; sodium; and zinc. The following metals were analyzed by IGP/MS: antimony; beryllium,
cadmium, chromium, cobalt, iron, lead, manganese, nickel, silver, thallium, and vanadium. The following
metals were analyzed by hydride AA: arsenic and selenium.

The attached Table I summarizes the Tier H validation recommendations which were based on the
following information:

ICP-MS Tuning and Mass Calibration

In the beryllium analysis performed on 02/18/05, the resolution (0.77) exceeded the control limit of 0.75
atomic mass units (amu) in the final mass resolution check. Validation action was not taken on this basis
as all associated analytical quality control results were within acceptance limits indicating acceptable
instrument accuracy.

Instrument Calibration
\ • •

A CRDL standard was analyzed at the required quantitation limit. The following table lists the analytes
which exhibited recoveries outside of the validation control limits of 80 - 120%.

Copper

Nickel

Zinc

03/01/05

02/24/05

03/01/05

135.0%

126.0%

140.5%

Estimate (J) the positive result for copper in sample D05682.

Estimate (J) the positive results for nickel in samples D05668,
DO5669, DO5671, D05672, D05673, D05674, DO5675, D0567<
D05679, DO5680, D05682. and D05689.

No validation actions were required as the associated results
were greater than the affected range.

ICP Interference Check Sample Results

All recovery criteria were met in the ICSAB analysis.

The following table lists the analytes which exhi bited recoveries outside of the control limits (true value ±
2x the QL for ICP/AES or true value ± 3x the QL for ICP/MS) or were detected at levels greater than

Page 4
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2x the QL in the ICSA solution analysis associated with all samples.

Zinc

Antimony

03/01/05
03/03/05

02/24/05

ICP

ICP/MS

Detected at >2x the QL

33%, Result was not within 3x the QL

In the ICP/MS analysis, sodium or calcium were present in all surface water samples at greater than 50%
those of the levels in the ICP/MS ICSA solution. The positive and nondetect results for antimony in all
surface water samples were qualified as estimated (J/UJ) due to low recovery in the ICSA standard.

ForthelCP/AES analysis, the levels of interferents in samples were reviewed. Magnesium was present
in samples DO5669 (85%), D05671 (153%), D05672 (153%), D05673 (198%), D05674 (198%),
DO5675 (219%), D05676 (219%), D05679 (190%), D05680 (190%), DO5681 (204%), D05682
(206%), and D05689 (157%) at greater than 50% that of the level in the ICSA solution. Professional
judgement was used to accept results in which the estimated interference was less than 10% of the sample
result.

D05669

DO5671

D05672

DO5673

D05674

DO5675

DO5676

DO5679

DO568O

DO5681

DO5682

DO5689

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

330

512

511

275

268

67.1

65.2

437

420

309

280

446

17

30.5

30.5

39.6

39.6

43.8

43.8

37.9

38

40.8

41.1

31.4

Validation action not required; interference <10%.

Validation action not required; interference <10%.

Validation action not required; interference <10%.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for zinc.

Validation action not required; interference <10%.

Validation action not required; interference <10%.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for zinc.

Validation action not required; interference <10%.
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Field Duplicate Results

Samples D05667 andD05691 (reported in SDGD05670) were submitted as a field duplicate pair with this
sample set and associated with samples D05667, D05669, D05671, D05673, D05675, D05679, D05681,
DO5685,DO5687, andD05689. The following table summarizes the RPDs which were outside of the
acceptance criteria.

Aluminum

Arsenic

Copper

Iron

Lead

Manganese

Nickel

834

3.1

88.1

1030

44.2

54.6

4.2

210

0.96

40.4

299

12.8

20.2

1.8

119.5

105.4

74.2

110

110.2'

92.0

80

Estimate (J) the positive results for aluminum in samples
D05667, D05669, D05671, D05673, D05679, D05681, D05685,
D05687,andD05689.

Estimate (I) the positive result for arsenic in all associated
samples.

Estimate (J) the positive results for copper in samples D05667,
D05669,DQ5671,DO5673,DO5679,D05681,D05685,DO5687.and
D05689.

Estimate (J) the positive results for iron in samples D05667,
D05669,D05671,D05673,D0567J9,D05681,D05685,D05687,and[
DO5689. ;

Estimate (J) the positive results for lead in samples D05667,
D05669,DO5671,DO5673,D05679,DO5681,D05685,D05687,and
D05689.

Estimate (J) the positive result for manganese in all associated
samples.

Estimate (J) the positive result for nickel in all associated
samples.

All criteria were met in the field duplicate pair D05668/D05692.

Internal Standards

The following table lists the sample internal standard (IS) areas which were outside of the control limits of
60-125%.
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DO5685
(10-fold)

D05686
(10-fold)

DO5685
(10-fold)

D05686
(10-fold)

DO5685
(10-fold)

DO5686
(10-fold)

02/23/05

02/23/05

02/24/05

02/24/05

02/24/05

02/24/05

Yttrium/
239.7%

YttriumT
2373%

Yttrium/
243.2%

Yttrium/
245.7%

Yttrium/
272.1%

Yttrium/
270.3%

vanadium

vanadium

chromium,
iron,

manganese,
nickel

chromium,
iron,

manganese,
nickel

cobalt

) . !

cobalt

Validation action was not required; result for
vanadium was nondetect and therefore not affected

by the potential high bias.

Validation action was not required; result for
vanadium was nondetect and therefore not affected

by the potential high bias.

Chromium was nondetect and therefore reported
without qualification. The sample was reanalyzed

with a 100-fold dilution with acceptable IS recovery.
The laboratory reported results for iron, manganese,

and nickel from the 100-fold dilution analysis.

Chromium was nondetect and therefore reported
without qualification. The sample was reanalyzed with
a 100-fold dilution with acceptable IS recovery. The
laboratory reported results for iron, manganese, and

nickel from the 100-fold dilution analysis.

The sample was reanalyzed with a 100-fold dilution
with acceptable IS reerivery. The laboratory reported

the result for cobalt from the 100-fold dilution
analysis.

The sample was reanalyzed with a 100-fold dilution
with acceptable IS recovery. The laboratory reported

the result for cobalt from the 100-fold dilution
analysis.

Detection Limit Results

The laboratory performed 10-fold dilutions for antimony, cadmium, chromium, cobalt, iron, lead,
manganese, nickel, silver, thallium, and vanadium and a 5-fold dilution for beryllium on all samples and
quality control (QC) samples. In addition, a two-fold dilution was performed for selenium on sample
D05685. These elevated quantitation limits still met the project-required quantitation limits. The following
table lists the dilutions required in order to bring results within the instrument linear range.

D05671,D05672,D05673,
DO5674, D05675, D05676,
D05679, D05680, D05681.

DO5682.DO5689

D05685. D05686

Magnesium

Zinc

2-fold

10-fold
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D05669

DO5671,D05672,D05673,
D05674, D05675, D05676,
DO5679, DO568O, D05681,

D05682.D05689

•HBSSBH
Potassium and Sodium

Potassium and Sodium

BBBBBBnSBBBnBBBl

20-fold

50-fold ,1

For all analyses, positive results which wete < the QL were qualified as estimated (J). The following results
were affected by this qualification: aluminum in samples D05671, D05673, D05689, and D05679, barium
in samples D05667,D05668,D05669,D05671,D05672,D05673,D05674JD05675,D05676,D05679>

D05680, DO5681, DO5682, and DO5689, iron in samples D05673 and D05679, selenium in sample
D05686, and potassium in samples D05667, D05668, D05671, D05672, and D05689.

Accuracy CheckAPE Samples

The aqueous metals PE samples D05694 (1S4679), D05695 (HG3885), and marine reference PE sample
D05700 (SLEW-3) were evaluated with this SDG.

In the analysis of PE sample D05694,15 out of 16 detected analytes were evaluated as "Within Limits."
Selenium was not evaluated. Validation actions were not required on the basis of this evaluation.

i • >.
In the analysis of PE sample D05695, merouiy was evaluated as "Within Limits."

In the analysis of PE sample D05700, the control limits of 70-130% were used for the evaluation as the PE
levels were close to the quantitation limits. The following table details the evaluation of the analytes for which
certified values were given.

Arsenic

Copper

^ ^
2.1

5.3

0.95-1.77

1.09-2.01

Due to the low concentration, professional judgement was used to f
accept the results for arsenic without qualification as arsenic!
recovered within control limits in the other PE sample and LFB and
recovered only slightly above the control limits in this PE sample.

Estimate (J) the positive results for copper in samples D05667,
D05668,D05669,D05671,D05672,D05673,D05674,D05679,D05680,
D05681, D05682, D05685, D05686, DO5687, and D05689.
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Manganese

J. . -

Nickel

Vanadium

Zinc

Cadmium
Chromium

Cobalt
Iron
Lead

2.3

2.0

3.3

3.9

0.20 U
2.0 U
LOU

50.0 U
1.0 U

1.13-2.09

0.86-1.6

1.80-3.34

0.14-0.26

True Values
0.048 ug/L
0.183 ug/L
0.042 ug/L
0.568 ug/L
0.009 ug/L

Due to the low concentration, professional judgement was used to
accept the results for manganese without qualification as manganese
recovered within control limits in the other PE samples, LFBs, and
jnstnunent standards,and recovered only slightly above the.-CQntrpl
limits in this PE sample.

Due to the low concentration, professional judgement was used to
accept the results for nickel without qualification as nickel recovered
within control limits in the other PE sample and LFB and recovered
only slightly above the control limits in this PE sample.

Within control limits.

Estimate (J) the positive results for zinc in all surface water samples.

Validation actions were not required as the certified PE values were
less than the method detection limits.

Please contact Ms. Elizabeth Denly at (978)'656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lorie MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist

Page 9

TRC
Customer-Focused Solutions



Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Tables ,
5. IRDAFonn *
6. Data Validation Worksheets

,. .:-.... .••-:• •*'.-*••* ^ . •.-,•.-. 7, Copy ofjnon-GLP AnalyticaLMethod (M&E DAS Specification p-137)
8. PE Score Reports
9. Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Ed Hathaway, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin
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Attachment 1
Table I: Recommendation Summary Table



Table I
Recommendation Summary

for Metals Analyses
Callahan Mining Superfund Site
Case# 0247M SDG D05667_IB

SW - Surface Water

•gSBBHBimDsflH

D05667

D05668

D05669

D05671

D05672

D05673

D05674

D05675

D05676

D05679

D05680

D0568I

DO5682

D05685

D05686

D05687

D05688

DO5689

s w i J1 p J6 r J8 J10 J13 II

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

T4 J6 J7 J8 TlO Jl3

j ] x2 T4 T6 I 7 T8 T10

P,P,PJ\P,P,P,P°,P3

P,P,J\P,P,P,P,P,P°,P1

P,P,J6,P,P,P°

P,P,P,S6,P,J10

J4 J5 J6 TS JIO
( ' * ' '

J',JMS,JM7,JM"»

J3 , j4 , j5 , j6 ,r,r,j10

P,P,P,V,P

JM7 ,J8 ,J12

J6,J8

Estimate (J) the positive results for arsenic, nickel, and manganese due to high RPDs for
these analytes in the evaluation of the field duplicate pair.

Estimate (J) the positive results for aluminum, copper, iron, and lead due to high RPDs for
these analytes in the evaluation of the field duplicate pair.

Estimate (J) the positive result for copper due to high recovery for this analyte in the CRDL
standard analysis. The result may be biased high.



Estimate (J) the positive result for nickel due to high recovery for this'analyte in the CRDL
standard analysis. The result may be biased high.

, £ - - ; i> Estimate. (J). the positive result for zinc due to positive inte.rference^in^elCSAanalysJ^.'ni^.,
result may be biased high.

J6 - Estimate (J/UJ) the positive and nondetect results for antimony due to low recovery in the
ICSA analysis. The result may be biased low.

J7 - Estimate (J) the positive result for copper due to PE sample nonconformances. The result
may be biased high.

J8 - Estimate (J) the positive results for zinc due to PE sample nonconformances. The results may
be biased high.

J ' - Estimate (J) the positive result for aluminum since the result is < the QL.

J10 - Estimate (J) the positive result for barium since the result is^j: the QL.

J11 - Estimate (J) the positive resAlt for iron since the result is < the QL.

J12 - Estimate (J) the positive result for selenium since the result is < the QL.

J !3 - Estimate (J) the positive Tesult for potassium since the result is < the QL.



Attachment 2
Table II: Overall Evaluation of Data



Table H
Overall Evaluation of Data - Data Validation Memorandum

Case 0247M, SPG D05667 J B

Metals

DQO

To determine the
nature and extent of
contamination and to
support a human

. health risk assessment.

Sampling* and/or
Analytical Method

Appropriate
Yes or No

Both - Yes

Measurement Error

Analytical Error

Refer to
qualifications in
R/S Key:

J3 through J13

Sampling Error*

Refer to
qualifications in
R/S Key

Sampling
Variability**

• •}:

Potential
Usability

Issues

Low and High Biased Results:
- Potential high bias exists for copper in sample DO5682 and nickel in
samples D05668, D05669, DO5671, D05672, D05673, D05674, DO5675,
D05676, D05679, D05680, DO5682, and;D05689 due the to high
recoveries in the CRDL standard analysis. .^
- Potential high bias exists for zinc in samples D05673, D05674, D05675,
D05676, D05681, and D05682 due to positive interference in the ICSA
analysis.
- Potential low bias exists for antimony in all surface water samples due
to low recovery in the ICSA analysis.
- Potential high bias exists for the positive results for copper and zinc in
all surface water samples due to high PE results.

Potential Uncertainty in Results:
- Potential uncertainty exists for select aluminum, barium, Iron, selenium,
and potassium results which were < the QL.

-Potential uncertainty exists for arsenic,, manganese, and nickel in
samples D05667, D05669, D05671, D05673, D05675, D05679, D05681,
D0568S, P056S7, and D05689 and aluminum, copper, iron, and lead in
samples D05667, D05669, D05671, DO5673, D05679, D05681, D05685,
D05687, and DO5689 due to the high RPDs for these analytes in the
evaluation of the field duplicate pairs.

Results discussed above can still be used for project objectives as
estimated values or nondetects with estimated quantltation limits.
These Issues may have a minor impact on the data usability.

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.



Attachment 3
Table III: Tentatively Identified Compound

Summary



Attachment 4
IRDA Form



Region X
INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. O1M1H SITE Call aha

LABORATORY SioftX . NO OF.SAMPLES/MATRIX Ig Su), I.H

SDG # i>0 SG>(fi~l —X^> REVIEWER(IF NOT ESP) £

SOW # Q 4 s - O t ^ - 1 • • REVIEWER'S NAME U v

D P O : A C T I O N F Y I ^ COMPLETION DATE

DATA ASSESSMENT SUMMARY

. 1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. ICS
5.. LCS .

6.̂  DUPLICATE ANALYSIS
7. MATRIX SPIKE
5. MSA
9. SERIAL DILUTION
10. SAMPLE VERIFICATION
11. OTHER QC
12. OVERALL ASSESSMENT

O = Data had no problems, or qualified due to minor problems.

M = Daia qualified due to major problems.

Z = Data unacceptabie.

X = Problems, but do not affect data.

ACTION ITEMS: "

AREAS OF CONCERN:

NOTABLE PERFORMANCE:

Validator: LM ' • . D a t e :
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Data Summary Tables



SHe: Callatian Mining Suparfjnd Slla - BrooKevllle, ME
Case Number 0247M, SDQ D0S667JB

DATA SUMMARY TABLE
Matala Analysis (D-137)
Surface Water Samplaa

(Units: ug/L)

Aluminum

Anllmony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobali

Copper

Iron

Land

Magnesium

Manganese

Mercury

Nickel

Potassium

SBlenium

Silver

Sodium

Thallium

Vanadium

Zinc

50

0.5

0,2

5,0

0.2

0,2

50

2.0

1.0

2.0

50

1

50

1.0

0.2

1.0

250

1.0

1.0

250

0.5

1.0

634

1-3

3,1

8.6

0.20

3.9

76,900

2.0

1.0

88,1

1030

44.2

8550

54.6

0.20

4.2

2400

1,0

10

24,400

0.50

1.0

1170

S0.0

0.75

0.39

7.6

0,20

2.9

72,500

2.0

1.0

21.8

ED.O

1,6

6740

11,4

0.2O

1.0

2190

1,0

1.0

23,700

0.50

1.0

BZ3

106

0.50

1.1

6.5

0,20

2.7

227,000

2.0

1.2

20.7

147

1.9

801,000

41.7

O.20

2.0

237,000

1.0

1.0

6,390,000

0.50

1,0

512

50.0

0,50

1.1

6,8

0,20

2.6

231,000

2.0

1,1

15.9

500

1.0

801,000

39.8

0,20

1-9

239.000

1.0

1.0

6.440,000

0,50

1.0

511

55.8

0,50

1.6

7,4

0.20

1.5

264,000

2.0

1,2

12.1

61.4

1.3

1,040,000

21.4

0.20

2.0

309,,000

1.0

1,0

a,27o,ooo

0,50

1.2

275

50,0

050

1.5

7,2

0.20

1.4

232.000

2.0

1.3

8.9

50.0

1.0

1.040.000

20.3

0,20

IS

307,000

1.0

1.0

S,29O,O0O

0.50

1,1

268

50.0

0.50

1,9

7.2

0,20

0.52

310,000

2.0

1.3

2.0

SCO

1.0

1,150,000

13.1

0.20

l.S

353,000

1.0

1.0

9,330,000

0,50

1,5

67.1

61.6

0.50

1.7

7.3

0.20

2.6

275,000

2.0

1.2

13.6

96,5

2.3

990,050

20.1

0.20

2.4

332.000

1.0

1.0

8.020,000

0.50

1.2

J

UJ

J

J

u

u

J

J

J

J

u

J

u

u

u

J

50.0

0,50

1,6

7.2

0.20

2.7

375,000

2.0

1.1

6,6

50.0

1.0

1,000,000

18.3

0.20

2.0

300,000

1.0

1.0

6,000,000

0.50

1.1

420

U

UJ

J

U

U

J

U

U

U

J

U

U

U

.1

QL-QuafllllallonUmlt

J - Eallmaiad valuB

UJ • Esllmaled nondeted

U - Not detected at Die specified quanilioUon limit
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Site: Callahan Mining Supeifund Site - Brooksvllle, ME

Casa Number 0247M, SDQ D05667JB

DATA SUMMARY TABLE

Metals[Analysis (0-137)

Surface Water Samples

(Units: vgn.)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

MagneBlum

Manganose

Mercury

Mckei

PotasaJum

Selenium

Silver

Sodium

Thallium

Vanadium

Zincwmmwum

50

0.6

0.2

5.0

0.2

0.2

50

2.0

1.0

2.0

SO

1

60

1.0

0.2

1.0

250

1.0

1.0

260

0.6

1.0

jUlljJjljg

305

0.50

2.0

7.7

0.20

2.0

261,000

2.0

1.3

16.0

392

4.8

1,070.000

24.2

0.20

3.6

321,000

1.0

1.0

8,690,000

0.50

1.8

3 W

JWMHBB

J

UJ

J

J

u

u

J

J

J

J

u
J

u

u

u

m

50.0

0.50

1.7

7.3

0.20

1.6

291,000

2.0

1.2

6.7

50.0

1.0

1,080,000

1B.7

0.20

1.9

318,000

1.0

1.0

8,620.000

0.50

1.2

260

HBH9I

u
UJ

J

u

u

j

u

u

u

J

u
II

U

J

2490

1.5

3.1

17.4

1.8

854

261,000

2.0

93.7

9790

1590

164

170.000

7680

O.20

163

11,900

2.0

1.0

227,000

O.SO

1.0

lesjoo

MHfflffi

J

j

j

- ' •

u

J

J

J

J

u

j

u
u

u

u

SOS

0.70

0.20

16.8

1.7

848

293,000

2.0

G1.4

7760

500

87.2

154,000

S050

0.20

18B

7680

- 1 . 2
t.o

94,900

0.60

1,0

17,200

0.95

10.8

67.1

0.80

10

166.000

26.0

6.0

48.S

39,800

37.2

65,800

471

0.20

107

16,000

1.0

1.0

102,000

0.50

30.8

2930

50.0

0.60

0.68

14.9

0.20

0,21

183,000

2.0

1.9

2.0

2680

1.0

46,800

343

0.20

18.4

12.300

1.0

1.0

101,000

0.50

1.0

u
UJ

212

0.50

0.62

5.4

0.20

1.7

139,000

2.0

1.0

17,0

303

3.3

447.000

47.8

0.20

2.2

143,000

1.0

1.0

3,700,000

0.50

1.0

103

0.50

.1 .2

7,2

0.20

2.4

235,000

2.0

1.2

19.6

163

1.8

623,000

43.0

0.20

2.6

241,000

1.0

1.0

6.480,000

O.60

1.0

J4B

J

UJ

J

J

u

QL-Quantilatfon Limit

J - Estimated value

UJ • Estimated nondetact

U • Not detected at the specllled quanlltatlon limit
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TWCMarch 17,2005
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
NorthChelmsford;MA01863^2431 '-••'

Subject: Work Assignment No. 161-RICO-017H
Case No. 0247M, SDG D05670
Southwest Research Institute, San Antonio, TX
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

Total Metals: 4/Surface Waters/ D05677, D05683, D05691, D05704
(Field duplicate pairs: D05667/D05691 and D05677/D05704)

Dissolved Metals: 6/Surface Waters/ DO5670, D05678, D05684, D05690, D05692,
D05705 ^

(Field duplicate pairs: DO5668/DO5692 and D05678/D05705)
2/RinsateBlanks/I ,.,tK)5693,D05699

Metals: 4/PE Samples/ D05697, D05698, D05700, D05701

Dear Ms. Clark:

A Tier II validation, in accordance with the Region I, EPA-NE Data Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating RegionI, EPA-NEData
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for ten surface water samples, two
rinsate blank samples, and four performance evaluation (PE) samples collected by TRC Environmental
Corporation on November 16,17,andl8,2004 and December 2 and 3,2004 from the Callahan Mining
Superfund Site in Brooksville, ME. The field duplicate samples DQ5667 and D05668 and associated PE
samples D05694 and D05695 were reported in sample delivery group (SDG) D05667JQB. All samples
were analyzed for metals under the Metcalf & Eddy Remedial Action Contract Delivery of Analytical
Services (DAS) program using Metcalf &Eddy'sDAS Specification, ~D-\31, Analytical Specification
for the Analysis of Total and Dissolved Metals in Marine Water Samples, October 2004.

In accordance with the EPA-approved project plans for the site, Tier II validation was performed on all
samples in this SDG. The data were evaluated based on the following parameters:

Bootf Mills South, Foot of John Street • Lowell, Massachusetts 01852
Telephone 978-970-5600* Fax 978-453-1995 ©



• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit-Tier I)

• Holding Times and Sample Preservation
• ICP-MS Tuning and Mass Calibration
• Instrument Calibration

• * •• • B l a n k s • ' . . - . - ; - , . - •, • :• , :

• ICP Interference Check Sample Results
* • Matrix Spike (MS) Results
* • Laboratory Duplicate Results

• Field Duplicate Results
* • Laboratory Control Sample (LCS) Results
* • Internal Standards
* • Laboratory Fortified Blank (LFB) Sample Results
* • Furnace Atomic Absorption Results
* • ICP Serial Dilution Results

• Detection Limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples
* • Comparison of Total and Dissolved Results ^

* - All criteria were met fq>r this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Oveitu1EvaluationofData-suimnarizessitedataqualityobjectives(DQOs)and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier II data
validation review.

Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs:

• To determine the nature and extent of contamination and to support a human health and ecological
risk assessment.
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All results are usable for project objectives.

The validation actions applied as a result of sampling error are summarized below:

• The positive results for aluminum, arsenic, copper, lead, nickel, iron, and manganese were
v. . . . . . . qualified as estimated (J) in sample D05691 due to high relative percent differences

(RPDs) for these analytes in the evaluation of the field duplicate pair. The direction of the
bias cannot be determined from this nonconformance. These results are usable for project
objectives as estimated values which may have a minor impact on the data usability.

• The positive results for copper were qualified as estimated (J) in samples D05678,
D05684, andD05705 due to a high RPD for this analyte in the evaluation of the field
duplicate pair. The direction of the bias cannot be determined from this nonconformance.
These results are usable for project objectives as estimated values which may have a minor
impact on the data usability.

The validation actions applied as a result of analytical error are summarized below:

• The positive results for copper in sample DO567O and nickeljn all surface water samples
were qualified as estimated (J) due to high recoveries for these analytes in the CRDL
standard analyses. The results jjrfe usable for project objectives as estimated values which
may be biased high. This qualification has a minor effect on the data usability.

• The positive results for zinc were qualified as estimated (J) in samples D05677, D05678,
D05704, and D05705 due to positive interference in the ICSA sample analysis. The
results are usable for project objectives as estimated values which may be biased high.
This qualification has a minor effect on the data usability.

• The positive and nondetect results for antimony and nickel were qualified as estimated
(J/UJ) in all surface water samples due to low recovery and negative interference,
respectively, in the ICSA sample analysis. The results are usable for project objectives as
estimated values and nondetects with estimated quantitation limits which may be biased
low. This qualification has a minor effect on the data usability.

• The positi ve results for arsenic, copper, and zinc were qualified as estimated (J) in all
surface water samples due to PE sample nonconformances. The results for copper and
zinc may be biasedhigh. The direction of the bias cannot be determined for arsenic as the
analyte was found both above and below control limits inthePEsample analyses. These
iesultsareusableforprojectobjectivesasestimatedvalues. This qualification has aminor
effect on the data usability.
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• Positive tesults which were less than the quantitation limit (QL) were qualified as estimated
(J). The following results were affected by this qualification: aluminum in samples
D05670,D05677,D05678,D05684,andD05704,bariumin samples D05670,D05677,
D05678, D05683, DO569O, D05691, D05692, D05704, andD05705, and potassium
in samples D05677, D05678, D05684, D05690, D05691, D05692, D05704, and

L • . •. . -DO57O5. Thereispotentialuncertaintyfortheaccuracyoftheseresults. Theresultsare
usable forproject objectives as estimated values which may have a minor impact on the
data usability.

The following metals were analyzed by ICP/AES: aluminum, bari um, calcium, copper, magnesium,
potassium, sodium, and zinc. The following metals were analyzed by ICP/MS: antimony, beryllium,
cadmium, chromium, cobalt, iron, lead, manganese, nickel, silver, thallium, and vanadium. The following
metals were analyzed by hydride AA: arsenic and selenium.

The attached Table I summarizes the Tier II validation recommendations which were based on the
following information:

Holding Times and Sample Preservation

The temperature of the cooler containing PE sample D05700 was recorded at 14 degrees Celsius upon
receipt at the laboratory. Validation action \jzas fiot taken based on this temperature nonconformance as
the PE sample does not require refrigeration.

ICP-MS Tuning and Mass Calibration

In the beryllium analysis performed on 02/18/05, the resolution (0.77) exceeded the control limit of 0.75
atomic mass units (amu) in the final mass resolution check. Validation action was not taken on this basis
as all associated analytical quality control results were within acceptance limits indicating acceptable
instrument accuracy.

Due to laboratory oversight, the final tunes were not performed for the 02/20/05 and 02/25/05 analyses.
Validation actions were not taken on this basis as the samples were analyzed within three hours of the initial
tune and all associated analytical quality control results were within acceptance limits indicating acceptable
instrument accuracy.

Instrument Calibration

ACRDLstandard was analyzed at the required quantitation limit. The following table lists theanalytes
which exhibited recoveries outside of the validation control limits of 80 -120%.
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Copper

Nickel

Zinc" ~ ":'"Jl

Nickel

02/28/05

02/20/05

02/28/05*

02/24/05

143.0%

122.0%

132.5%, 124.0%

142.0%

Estimate (J) the positive result for copper in sample D05670.

Estimate (J) the positive results for nickel in all surface water
samples.

No validation actions were required as only the PE"sample '
was associated with this CKDL standard.

No validation actions were required as only the PE sample
was associated with this CRDL standard.

ICP Interference Check Sample Results

AH recovery criteria were met in the ICSAB analysis.

The following table lists the analytes which exhibited recoveries outside of the control limits (true value ±
2x the QL for ICP/AES or true value ± 3x the QL for ICP/MS) or were detected at levels greater than
2x the QL in the ICSA solution analysis associated with all samples.

Zinc

Nickel

Antimony

02728/05

02/24/05

02/24/05

ICP "' l

ICP/MS

ICP/MS

Detected at >2x the QL

Detected at > (-)2x the QL

33%, Result was not within 3x the QL

For the ICP/MS analysis, the levels of interferents in samples were reviewed. Sodium or calcium was
presentin samples D05670 (3760%), D05677 (5890%), D05678 (5870%), D05683 (3540%), D05684
(2300%),D05690(6330%),D05691 (73%),D05692(72%),D05704(5900%), andD05705 (5850%)
at greater than 50% those of the levels in the ICP/MS ICSA solution. The positive and nondetect results
for antimony and nickel in all surface water samples were qualified as estimated (J/UJ) due to the low
recovery or negative interference in the ICSA standard.

D05670

D05677

D05678

nickel

nickel

nickel

1.4

2.1

1.8

-90.2

-141

-141

Estimate (J) the positive result for nickel.

Estimate (J) the positive result for nickel.

Estimate (J) the positive result for nickel.
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DO5683

D05684

TD05690

DO5691

D05692

D05704

D05705

nickel

nickel

"nickel

nickel

nickel

nickel

nickel

2.7

2.0

1.9

1.8

15

1.6

1,7

-85

-55

-152—'-

-1.7

-1.7

-142

-140

Estimate (J) the positive result for tuckel.

Estimate (J) the positive result for nickel.

EstimatefJ) the positive result foriiickel. ' A•r '-'•

Estimate (J) the positive result for nickel.

Estimate (J) the positive result for nickel.

Estimate <J) the positive result for nickel.

Estimate (J) the positive result for nickel.

For the ICP/AES analysis, the levels of interferents in samples were reviewed. Magnesium was present in
samples D05670 (83%), D05677 (141%), D05678 (141%), D05683 (83%), DO5684 (54%), DO569O
(142%), D05704 (141%), and D05705 (139%) at greater than 50% that of the level in the ICSA solution.
Professional judgement was used to accept results in which the estimated interference was less than 10%
of the sample result.

D05670

DO5677

D05678

D05683

D05684

D05690

D05704

D05705

zinc

zinc

zinc

zinc

zinc

zinc

zinc

zinc

271

190

187

501

524

429

177

181

16.6

28.2

28.2

16.6

10.9

28.4

28.2

27.9

Validation action not required; interference <10%.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for rinc.

Validation action not required; interference <10%.

Validation action not required; interference <10%.

Validation action not required; interference <10%.

Estimate (J) the positive result for zinc.

Estimate (J) the positive result for zinc.

Field Duplicate Results

Samples D05667 (reported in SDGD05667_IB) andD05691 were submitted as a field duplicate pair with
this sample set and associated with sample D05691. The following table summarizes the RPDs which were
outside of the acceptance criteria.
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It Aluminum

Arsenic

Copper

Iron

Lead

Manganese

Nickel

834

3.1

88.1

1030

44.2

54.6

4.2

210

0.96

40.4

299

12.8

20.2

1.8

119.5

105.4

74.2

110

110.2

92.0

80

Estimate (J) the positive result for aluminum in sample D05691. |
f II

Estimate (J) the positive result for arsenic in sample D05691. U

Estimate (J) the positive result for copper in sample D05691.

Estimate (J) the positive result for iron in sample D05691.

Estimate (J) the positive result for lead in sample DO5691.

Estimate (J) the positive result for manganese in sample D05691.

Estimate (J) the positive result for nickel in sample D05691.

Samples D05678 and D05705 were submitted as a field duplicate pair with this sample set and associated
with samples D05678, DO5684, and DO57O5. The following table summarizes the RPDs which were
outside of the acceptance criteria.

Estimate (J) the positive results for copper in samples D05678,

All criteria were met in the remaining field duplicate pairs.

Detection Limit Results

The laboratory performed 10-fold dilutions for antimony, cadmium, chromium, cobalt, iron, lead,
manganese, nickel, silver, thallium, and vanadium and a 5-fold dilution for beryllium on all samples and
quality control (QC) samples. These elevated quantitation limits still met the project-required quantitation
limits. The following table lists the dilutions required in order to bring results within the instrument linear
range.

DO569O, D05677, DO5678,
D05704, DO5705

DO5670.D05683

D05690, D05677, DO5678,
D05704, DO57O5, DO57OO

D05684

Magnesium

Potassium and Sodium

Potassium and Sodium

Potassium and Sodium

2-fold

25-fold

50-fold

20-fold
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For all analyses, positive results which were <the QLwere qualified as estimated (J). The following results
were affected by this qualification: aluminum in samples D05670, D05677, DO5678, D05684, and
D05704, bariumin samples D05670, D05677, D05678, D05683, D05690, D05691, D05692, D05704,
and D05705, and potassium in samples D05677, D05678, D05684, D05690, D05691, D05692, D05704,
andD05705.

Accuracy Chcck/PE Samples

The aqueous metals PE samples DO5694 (IS4679), DO5695 (HG3885), D05697 (IS4680), D05698
(HG3882), and DO57O1 (HG3873) and marine reference PE sample DO57OO (SLEW-3) were evaluated
with this SDG.

In the analysis of PE sample D05694,15 out of 16 detected analytes were evaluated as "Within Limits."
Selenium was not evaluated. Validation actions were not required on the basis of this evaluation.

In the analysis of PE sample D05697,14 out of 16 detected analytes were evaluated as "Within Limits."
Selenium was not evaluated and arsenic was evaluated as "Action Low." Arsenic was detected in all surface
water samples. The positive results for arsenic were qualified as estimated (J) in all surface water samples.
Validation actions were not required for selenium on the basis of this evaluation.

In the analysis of PE samples D05695, DO5698, and DO57O1, mercury was evaluated as "Within Limits."

In the analysis of PE sample D05700, the control limits of 70-130% were used for the evaluation as the PE
concentrations were close to the quantitation limits. The following table details the evaluation of the analytes
for which certified values were given.

Arsenic

Copper

Manganese

2.1

5.3

2.3

0.95-1.77

1.09-2.01

1.13-2.09

Arsenic recovered outside of the control limits in the PE sample
D05697. Estimate (J) the positive results for arsenic in all surface
water samples.

Estimate (J) the positive results for copper in all surface water
samples.

Due to the low concentration, professional judgement was used to
accept the results for manganese without qualification as manganese
recovered within control limits in the other PE samples, LFBs, and
instrument standards and recovered only slightly above the control
limits in this PE sample.
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Nickel

Vanadium

Zinc

Cadmium
Chromium

Cobalt
Iron
Lead

2.0

i . - - : ^ - 'v'..—;,IM

3.3

3.9

0.20 U
2.0 U
1.0 U

50.0 U
1.0 U

0.86-1.6

1.80-3.34

0.14-026

True Values
0.048 ug/L
0.183 ug/L
0.042 ug/L
0.568 ug/L
0.009 ug/L

Due to the low concentration, professional judgement was used to
accept the results for nickel without qualification as nickel recovered
within control limits in the other PE samples, LFBs, and instrument
standards, and recovered only slightly above the control limits, in this
PE sample.

Within control limits.

Estimate (J) the positive results for zinc in all surface water samples.

Validation actions were not required as the certified PE values were
less than the MDLs.

Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lorie MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist
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Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Tables
5. IRDA Form
6. Data Validation Worksheets

- ** ••-- ' 7. Copy ofnon-GEP Analytical Method (M&E DAS Specification D-l 37)
8. PE Score Reports
9: Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations OSIA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Audit (DC-2 Foixn)
14. DQO Summary Form

cc: Ed Hathaway, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin
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SW - Surface Water
RB - Rinsate Blank

Table I

Recommendation Summary
for Metals Analyses

Callahan Mining Superfund Site
Case# 0247M SDG D05670

D05670

D05677

D05678

D05683

D05684

D0569O

D05691

D05692

D05704

D05705

D05693

D05699

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

RB

RB

p,j\p,r,p,p

y,p,p,r,p,p,p°

J\P,P,P

p,j\p,r,pjw

J4,j6,r,j»j10

p,p,p,r,p,p°

J4,j6,r,j9,j10

{ 3\P,P,P,P,P,P°
1 : •• p,?,p,p,r,p,]10

A

A

A

J1

J2

J3

J4

Accept results.

Estimate (J) the positive results for aluminum, arsenic, copper, lead, nickel, iron, and
manganese due to a high RPD for these analytes in the evaluation of the field duplicate pair.

Estimate (J) the positive result for copper due to a high RPD for this analyte in the evaluation
of the field duplicate pair.

Estimate (J) the positive result for copper due to high recovery for this analyte in the CRDL
standard analysis. The result may be biased high.

Estimate (J) the positive result for nickel due to high recovery for this analyte in the CRDL
standard analysis. The result may be biased high.



J5 - Estimate(J)thepositiveresultforzincduetopositiveinterferenceintheICSAanalysis. The
result may be biased high.

J6 - Estimate (J/UJ)Jhe.positive and nondetect.results for antimony and nickel due to the low.
recovery or negative interference for these analytes in the ICSA analysis. The results may
be biased low.

J7 - Estimate (J) the positive results for arsenic, copper, and zinc due to PE sample
nonconformances. The results for copper and zinc may be biased high. The direction of the
bias cannot be detennined for arsenic as this analyte was found both above and below control
limits in the analysis of the PE samples.

J8 - Estimate (J) the positive result for aluminum since the result is < the QL.

J* - Estimate (J) the positive result for barium since the result is < the QL.

J10 - Estimate (J) the positive result for potassium since the result is < the QL.

1 ,<l
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Table n
Overall Evaluation of Data - Data Validation Memorandum

Case 0247M, SDG D05670

Metals

DQO

To determine the
nature and extent of
contamination and to
support a human
health and ecological
risk assessment.

Sampling* and/or
Analytical Method

Appropriate
Yes or No

Both - Yes

Measurement Error

Analytical Error

Refer to
qualifications in
R/S Key:

J3 through I10

Sampling Error*

Refer to
qualifications in s

R/S Key

j l . J

Sampling
Variability**

••••k

Potential ?
Usability

Issues ;.

Low and High Biased Results:
- Potential high bias exists for copper in sample D05670 and nickel in all
surface water samples due to the high recoveries in the CRDL standard
analysis.
- Potential high bias exists for zinc in samples D05677, D05678, D05704,
and DO5705 due to positive interference in the ICSA analysis.
- Potential low bias exists for antimony and nickel in all surface water
samples due to the low recovery or negative interference in the ICSA
analysis.
- Potential high bias exists for copper and zinc in all surface water samples
due to high PE results.

Potential Uncertainty in Results:
- Potential uncertainty exists for arsenic in all surface water samples due
to both low and high PB results.
- Potential uncertainty exists for select aluminum, barium, and potassium
results which were < ttie QL.
-Potential uncertainty exists for aluminum, arsenic, copper, lead, nickel,

iron, and manganese in sample D05691 and copper in samples D0S67S,
D05684, and D05705 due to the high RPDs for these analytes in the
evaluation of the field duplicate pairs.
Results discussed above can still be used for project objectives as
estimated values or nondetects with estimated quantitatlon limits.
These Issues may have a minor Impact on the data usability.

• The evaluation of "sampling error" cannot be completely assessed in data validation.
*• Sampling variability is not assessed in data validation.
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CASE NO.

INORGANIC REGIONAL DATA ASSESSMENT

SITE ' ' f

Region

LABORATORY__

SDG# Drt

SOW# ,c- D-»*i

NO OF SAMPLES/MATRIX 'Q ftQ ,

REVIEWERflF NOT ESP) t fe

REVIEWER'S NAME

DPO:ACTION FYt COMPLETION DATE Oi/I<n(o5-

DATA ASSESSMENT SUMMARY

HG

1.
2.
3.
4.

5.. '
6-,
7. .

8.

9.
10.
11.
12.

HOLDING TIMES
CALIBRATIONS •
BLANKS
I C S " ' •' • ' • ' • • • •

• . L C S . ' •'" • ' . .

DUPLICATE ANALYSIS
MATRIX SPIKE -
MSA
SERIAL DILUTION ^
SAMPLE VERIFICATION '' n ",.'
OTHER QC .
OVERALL ASSESSMENT :

0 = Data had no problems, or qualified due to minor problems.

M = Data qualified due to majorproblems.

Z = Data unacceptable.

X = Problems, but do not affect data.

ACTION ITEMS:

o
n
n

toft

o
r>

_n_

Nft

_Q_

a

AREAS OF CONCERN:

NOTABLE PERFORMANCE:

Validator: L<M*<- /flock Dace:
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Site: CaJlahan Mining Superfund Site - Braoteville, ME
Case Number 0247M, SDQ D05870

DATA SUMMARY TABLE
Matals Analysis (D-137)
Surface Water Samples

(UnS$: ug/i)

QL • Quaiilllallon Limit

J • Estimated value

UJ • Estimated nondetsct

U • Not detected at the specified quenttailon limit

' - Original sample of Held duplicate pair repotted In SDQ D05867JB

Paj« 1 ol1
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MetCaff & Eddy 701 Edgewater Drive
Wakefietd, MA 01880

Tel: 781-246-5200

036.200100.0061.00005

March 11,2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, Massachusetts 01863-2431

Re: Work Assignment No. 161-RICO-017H
Case 0248M, SDGD05729
Woods Hole Group, Raynham, Massachusetts
Callahan Mining Superfund Site, Brooksville, Maine
Tier H Inorganic Data Validation

Low Concentration Metals and Mercury: 11 /Surface Soils/D05729, D05730, DOS 731,
D05732, D05733, D05734, D05735, D05736,
D05737,D05738,D05740
(Field Duplicate Pair: D05735 and D05740)
1/Aqueous Equipment Blank/D05741
1/Performance Evaluation Sample/D05743

Dear Ms. Clark:

A Tier II data validation was performed by Metcalf & Eddy, Inc. (M&E) on the low concentration
metals and mercury analytical data for eleven surface soil samples (including one field duplicate
pair), one performance evaluation (PE) sample, and one equipment blank sample collected from the
Callahan Mining Superfund Site, located in Brooksville, Maine, by TRC on November 30, 2004.
The samples were analyzed through the Response Action Contract (RAC) Delivery of Analytical
Services (DAS) program using M&E DAS Analytical Specification for the Analysis of Low
Concentration Metals Including Cyanide in Solid Samples (Including Samples with High Moisture
Content (D-044.2), based on EPA methodology. M&E evaluated these data using the Region I,
EPA-NEData Validation Functional Guidelines for Evaluating Inorganic Analyses, February 1989
criteria, modified for the methods and incorporating organic data validation guidance, Region I,
EPA-NEData Validation Functional Guidelines for Evaluating Environmental Analyses, December
1996 criteria. Additional guidance was provided by Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review, October 2004.

J: WE\CALLAHAN MINING\data validation \D V memorandum \sD05 729jnetah. wpd
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Ms. Christine Clark Page 2
March 11, 2005 Case 0248M, SDG D05729

The Tier II metals data validation was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
• Data Completeness (CSF Audit - Tier I)
• Preservation and Technical Holding Times

Instrument Calibration
* • ICP-MS Internal Standards
* • ICP-MS Tuning, Mass Calibration, and Resolution Check

• Blanks
• Inductively Coupled Plasma Interference Check Sample
• Matrix Spike

* • Laboratory Duplicate
• Field Duplicates

NA " Furnace Atomic Absorption Analysis
• Inductively Coupled Plasma Serial Dilution

* • Laboratory Fortified Blank
* • Instrument Detection Limits

Sample Quantitation Results
• Performance Evaluation Sample /Accuracy Check

* - all criteria met for this parameter
NA - parameter not applicable

Note: Worksheets are not included for parameters that have met criteria or for criteria that
are not applicable to a Tier II data validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Data Summary Tables - summarizes accepted, qualified, and rejected data

Copies of the field sampling notes for this sample delivery group (SDG) are included with this Data
Validation Memorandum.

Overall Evaluation of Data and Potential Usability Issues

The following is a summary of the site DQOs (Data Quality Objectives):

* To determine nature and extent of contamination and to support a human health risk
assessment.

J:\NE\CALLAHANMINING\data vaIidation\DVmemorandum\sD05729_metaIs.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 3
March 11, 2005 Case 0248M, SDG D05729

The low concentration metals and mercury sample results were qualified as a result of sampling and
analytical error. Qualifications as a result of sampling error are summarized below:

• The positive and nondetect results for barium, chromium, and nickel in all soil
samples were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample results. The
results are usable for project objectives. These qualifications have a minor impact
on data usability.

• The positive results for calcium, magnesium, and zinc in all soil samples were
qualified as estimated (J) due to field duplicate imprecision. The results are usable
for project objectives as estimated values with an indeterminate direction of bias.
This qualification has a minor impact on the data usability.

Qualifications as a result of analytical error are summarized below:

• The positive mercury results in all soil samples and the nondetect mercury result in
the aqueous sample were qualified as estimated (J and UJ, respectively) due to
holding time exceedances. These results are usable forproject objectives as estimated
concentrations and quantitation limits with a possible low bias. These qualifications
have a minor impact on the data usability.

The positive thallium results in all soil samples were qualified as estimated (J) due
to continuing calibration standard recovery exceedance. The results are usable for
project objectives as estimated concentrations with a possible high bias. These
qualifications have a minor impact on the data usability.

The positive results for sodium in samples D05735, D05736, D05737, and D05740
were qualified as nondetect (U) at the reported concentration due to laboratory blank
contamination. These results are usable for project objectives as nondetect results.
This qualification has a minor impact on data usability. Note that these results were
qualified as estimated (J) because they were less than the quantitation limit but
greater than the method detection limit (MDL). Therefore, the overall qualification
for these results are estimated nondetect (UJ).

Thepositive results for selenium in samples D05731, D05732, D05733, D05734, and
D05737; and for antimony in sample D05741 were qualified as nondetect (U) at the
sample-specific negative blank action level due to negative instrument drift and blank
contamination. These results are usable for project objectives as nondetect results.
This qualification has a minor impact on data usability. Note that the selenium
results in these samples were also qualified as estimated (J) due to positive
interferences in the interference check sample (ICS) A solution. Therefore, the

J:\NE\CALLAHAN MINING\data vaIidation\DVmemorandum\sD05729_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 4
March 11, 2005 Case 0248M, SDG D05729

overall qualification for this analyte is estimated nondetect (UJ) due to blank
contamination and ICSA interferences.

• The positive results for aluminum, calcium, copper, iron, lead, magnesium, sodium,
thallium, vanadium, and zinc in sample D05741 were qualified as nondetect (U) at
the reported concentration due to method or instrument blank contamination. These
results are usable for project objectives as nondetect results. This qualification has
a minor impact on data usability. Note that the results for copper, lead, thallium,
vanadium, and zinc were also qualified as estimated (J) due to positive interferences
seen in the ICSA solution analyses. Therefore, the overall qualification for these
analytes is estimated nondetect (UJ) due to blank contamination and ICSA
interferences.

• The nondetect result for cobalt in sample D05741 was qualified as estimated (UJ)
due to negative instrument drift. This result is usable for project objectives as an
estimated quantitation limit with a possible low bias. This qualification has a minor
impact on data usability.

The nondetect results for selenium in samples D05738, D05740, and D05741 were
elevated to their sample-specific negative blank action levels due to negative
instrument drift and blank contamination. These results are usable for project
objectives as elevated quantitation limits. This qualification has a minor impact on
data usability.

• The positive and blank-qualified results for antimony, arsenic, cadmium, chromium,
cobalt, copper, lead, nickel, thallium, vanadium, and zinc in all soil samples; for
manganese in sample D05732; and for chromium, copper, lead, nickel, thallium,
vanadium, and zinc in sample D05741 were qualified as estimated (J and UJ,
respectively) due to positive interferences seen in the ICSA solution analyses. These
results are usable for project objectives as estimated concentrations and quantitation
limits with a possible high bias. This qualification has a minor impact on data
usability.

• The positive and nondetect results for selenium in all soil samples and sample
D05741 were qualified as estimated (J and UJ, respectively) due to negative
interferences seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations and quantitation limits with a possible low
bias. This qualification has a minor impact on data usability. Note that the nondetect
selenium results in samples D05731, D05732, D05733, D05734, andD05737 were
also qualified as estimated (UJ) due to negative instrument drift. Therefore, the
overall qualification for this analyte is estimated nondetect (UJ) due to instrument
drift and ICSA interferences.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05729_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 5
March 11,2005 Case 0248M, SDG D05729

The positive results for nickel and zinc in all soil samples were qualified as estimated
(J) due to high matrix spike recovery. The results are usable for project objectives
as estimated values that may be biased high. This qualification has a minor impact
on the data usability.

• The positive results for antimony and potassium were qualified as estimated (J) due
to low matrix spike recovery. The results are usable for project objectives as
estimated values that may be biased low. This qualification has a minor impact on
the data usability.

The positive results for potassium in all soil samples were qualified as estimated (J)
due to serial dilution imprecision. The results are usable for project objectives as
estimated values with an indeterminate direction of bias. This qualification has a
minor impact on the data usability.

The positive results for arsenic, cadmium, and magnesium in all soil samples were
qualified as estimated (J) due to high recoveries in the PE sample. The results axe
usable for project objectives as estimated values with a possible high bias. This
qualification has a minor impact on the data usability.

• The positive results for barium and silver in all soil samples were qualified as
estimated (J) due to recovery exceedances in the laboratory control sample. These
results are usable for project objectives as estimated concentrations with a possible
high bias. This qualification has a minor impact on the data usability.

The positive and blank-qualified results for the following samples and analytes were
qualified as estimated (J and UJ, respectively) because they were less than the
quantitation limit but greater than the method detection limit (MDL). These results
are usable for project objectives as estimated concentrations and quantitation limits.
This qualification has a minor impact on the data usability.

antimony: D05731, D05732, D05733, D05734, D05735, D05737, D05740
beryllium: D05732
cobalt: D05731, D05732, D05733, D05734
copper: D05731
nickel: D05731,D05732,D05734
selenium: D05730, D05731, D05732, D05733, D05734, D05736, D05737
sodium: all soil samples
thallium: all soil samples

• The positive and blank-qualified results for aluminum, barium, calcium, chromium,

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05729_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 6
March 11,2005 Case 0248M, SDG D05729

copper, lead, magnesium, nickel, sodium, thallium, vanadium, and zinc in sample
D05741 were qualified as estimated (J and UJ, respectively) because they were less
than the quantitation limit but greater than the MDL. These results are usable for
project objectives as estimated concentrations. This qualification has a minor impact
on the data usability.

Data Completeness

The laboratory was contacted on February 8,2005 concerning the following:

1. The units of measure for iron in the January 4,2005 and January 12, 2005 ICP-MS
sequences are incorrectly listed as "mg/L" instead of "ng/L."

2. There are two sets of aqueous MDLs reported on Form DC. The laboratory was
requested to resubmit the forms with MDL data for the solid matrix.

The laboratory provided an acceptable response on February 10,2005.

Preservation and Technical Holding Times

All mercury analyses were performed outside the 28-day holding time requirement. The soil samples
were analyzed 30 days after sampling; the equipment blank was analyzed 29 days after sampling.
The positive mercury results in the soil samples and the nondetect result in the aqueous sample were
qualified as estimated (J and UJ, respectively) due to holding time exceedances. These results are
usable for project objectives as estimated concentrations and quantitation limits.

Instrument Calibration

The continuing calibration verification (CCV) standard recovery for thallium analyzed on January
6, 2005 (11:10AM) was 116%, which exceeded the recovery criteria (90% - 110%). All positive
thallium results in all soil samples were qualified as estimated (J) due to this CCV recovery
exceedance. These results are usable for project objectives as estimated concentrations with a
possible high bias.

Blanks

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the soil samples. If a contaminant was detected in more than one blank, the highest
concentration was used to qualify associated sample results and is summarized below. The nominal
Blank Action Levels (BAL) from the method blank were calculated based on a Igm sample weight
(dry), 50mL final volume, and two-fold dilution. The nominal BALs from instrument blanks were
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based on a lgm sample weight (dry) and 50mL final volume. Sample-specific BALs are further
adjusted for actual sample weights, moisture content, and any additional dilutions.

Analyte

arsenic

barium

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

inst

mb

inst

mb

inst

mb

mb

mb

mb

mb

inst

inst

inst

inst

inst

mb

inst

mb

mb

Maximum
Blank

Concentration

0.13 ug/L

0.0076 mg/Kg

-33 ug/L

0.014 mg/Kg

-0.16 ug/L

0.06 mg/Kg

1.3 mg/Kg

0.008 mg/Kg

1.1 mg/Kg

0.08 mg/Kg

-0.28 ug/L

21 ug/L

-9.4 ug/L

0.2 ug/L

-1-4 ug/L

2.1 mg/Kg

0.035 ug/L

0.08 mg/Kg

0.16 mg/Kg

Nominal
Blank Action
Level (BAL)

me/Kg

0.065

0.038

-16.5

0.07

-0.08

0.30

6.5

0.04

5.5

0.40

-0.14

10.5

-4.1

0.1

-0.7

10.5

0.0175

0.40

0.80

Action/Samples Affected

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

Qualify the positive result as nondetect (U)
at sample-specific negative BAL in samples
D05731, D05732, D05733, D05734, and
D05737

Elevate the reported MDL to the sample-
specific negative BAL in samples D05738
and D05740

Qualify the positive result as nondetect (U)
at sample-specific BAL in samples D05735,
D05736, D05737, and D05740

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

inst - instrument blank (i.e. ICB or CCB)
mb - method blank
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For positive blank contamination, sample results were qualified as follows:
If the sample result was nondetect, qualification of the data was not required.

• If the sample result was > MDL and s positive BAL, the result was qualified as a nondetect (U) at
the reported concentration.

• If the sample result was > positive BAL, qualification of the data was not required.

For negative blank contamination, sample results were qualified as follows:
• If the sample result was positive and <, negative BAL, the result was qualified as estimated (J).

If the sample result was nondetect, the MDL was qualified as estimated (UJ).
• If the sample result was > MDL and > negative BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

If the sample result was >MDL and > negative BAL but ^ positive BAL, the result was qualified as
nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.

• If the sample result was > positive BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

• If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at
the negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qualification of the data was not required.

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the aqueous equipment blank sample. If a contaminant was detected in more than one blank,
the highest concentration was used to qualify associated sample results and is summarized below.
Maximum blank concentrations from instrument blanks were also adjusted for sample dilutions.

Analyte

aluminum

antimony

calcium

cobalt

Blank
Type

mb

inst

inst

mb

inst

Maximum
Blank

Concentration
Hfi/L

69

0.018

-0.028

28

-0.032

Blank Action
Level (BAL)

Hg/L

345

0.18

-0.28

140

-0.32

Action/Samples Affected

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify the result nondetect (U) at negative
BAL in sample D0574I

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify nondetect result estimated (UJ) at
reported MDL in sample D05741
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Analyte

copper

iron

lead

magnesium

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

mb

mb

mb

mb

mb

mb

inst

inst

mb

inst

inst

mb

Maximum
Blank

Concentration
ne/L

1.4

100

1.6

100

0.08

39

0.1

-0.091

12

0.035

0.19

7.4

Blank Action
Level (BAL)

7.0

500

8.0

500

0.40

195

1.0

-0.91

60

0.18

1.9

37

Action/Samples Affected

Qualify positive result nondetect (U) at
Teported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

No action; result above BAL

No action; nondetect in sample

Elevate the reported MDL to the negative
BAL in sampleD05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

Qualify positive result nondetect (U) at
reported concentration in sample D05741

inst - instrument blank (i.e. ICB or CCB)
mb - method blank

For positive blank contamination, sample Tesults were qualified as follows:
• If the sample result was nondetect, qualification of the data was not required.

If the sample result was > MDL and i positive BAL, the result was qualified as a nondetect (U) at
the reported concentration.

• If the sample result was > positive BAL, qualification of the data was not required.

For negative blank contamination, sample results were qualified as follows:
If the sample result was positive and i negative BAL, the result was qualified as estimated (J).
If the sample result was nondetect, the MDL was qualified as estimated (UJ).

• If the sample result was > MDL and > negative BAL, qualification of the data was not required.
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For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

• If the sample result was >MDL and > negative BAL but s positive BAL, the result was qualified
as nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at
the negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.

• If the sample result was > positive BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at
the negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qualification of the data was not required

The following table summarizes the level of blank contamination detected in the equipment
blank associated with the surface soil samples.

Analyte

aluminum .

barium

calcium

chromium

copper

iron

lead

magnesium

nickel

sodium

thallium

vanadium

zinc

Blank Concentration
(na/L)

52

0.38

50

7.6

2.9

44

1.1

10

0.84

30

0.070

0.19

7.1

Action/Samples Affected

No action; result qualified as nondetect (U) after blank actions.

Qualify all soil samples (EB).

No action; result qualified as nondetect fU) after blank actions.

Qualify all soil samples (EB).

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

Qualify all soil samples (EB).

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

Inductively Coupled Plasma Interference Check Sample

Positive results for antimony, arsenic, cadmium, chromium, cobalt, copper, lead, manganese, nickel,
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thallium, vanadium, and zinc were reported in the ICS A solution analyses at concentrations greater
than the MDLs. Results for copper and selenium were reported in the ICSA solution at a
concentration greater than the negative MDL.

The positive and blank-qualified results for antimony, arsenic, cadmium, chromium, cobalt, copper,
lead, nickel, thallium, vanadium, and zinc in all soil samples; and for manganese in sample D05732
were qualified as estimated (J) due to positive interferences seen in the ICSA solution analyses. The
positive and blank-qualified results for chromium, copper, lead, nickel, thallium, vanadium, and zinc
in sample D05741 were qualified as estimated (J) due to positive interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated concentrations with
a possible high bias.

The positive and nondetect results for selenium in all soil samples and sample D05741 were
qualified as estimated (J and TJJ, respectively) due to negative interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated concentrations and
quantitation limits with a possible low bias.

Matrix Spike (MS)

Sample D05738 was analyzed as the matrix spike with this data set. The analytes that did not meet
recovery (%R) acceptance criteria of 75-125% and the actions taken are summarized in the table
below:

Analyte

antimony

nickel

potassium

Zinc

Spiked
Sample
Result

(mg/Kg).

0.60

39

570

64

Sample
Result

(mg/Kg)

0.17

9.7

220

39

Spike
Added

(mg/Kg)

1.2

19

473

19

MS
%R

33

154

73

134

Affected Samples/Action

Qualify as estimated (J) the positive
results in all soil samples.

Qualify as estimated (J) the positive
results in all soil samples.

Qualify as estimated (J) the positive
results in all soil samples.

Qualify as estimated (J) the positive
results in all soil samples.

Field Duplicates

Samples DO573 5 and D05 740 were the field duplicate pair analyzed in association with this data set.
The analytes that did not meet the field duplicate relative percent difference (RPD) criterion of <50%
for analytes greater than 5x reporting limit or the absolute difference criterion of >4x reporting limit
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for those less than <5x reporting limit, and the actions taken are summarized in the following table:

Analyte

calcium

magnesium

zinc

D05735
(me/Kg)

170

2800

18

D0S740
(mg/KE)

610

5200

87

%RPD

113

60

131

Actions

Qualify as estimated (J) the positive
calcium results in all samples.

Qualify as estimated (J) the positive
magnesium results in all samples.

Qualify as estimated (J) the positive zinc
results in all samples.

Inductively Coupled Plasma Serial Dilution

Potassium exceeded the 15 % difference acceptance criteria in the ICP serial dilution analysis (36%).
Due to this exceedance, all positive results for potassium in the soil samples were qualified as
estimated (J). These results are usable for project objectives as estimated concentrations.

Sample Quantitation Results

The positive and blank-qualified results for the following samples and analytes were qualified as
estimated (J and UJ, respectively) because they were less than the quantitation limit but greater than
the MDL. These results are usable for project objectives as estimated concentrations. This
qualification has a minor impact on the data usability.

aluminum:
antimony:
barium:
beryllium:
calcium:
chromium:
cobalt;
copper:
lead:
magnesium:
nickel:
selenium:
sodium:
thallium:
vanadium:
zinc:

D05741
D05731, D05732, D05733,
D05741
D05732
D05741
D05741
D05731,D05732,D05733,
D05731,D05741
D05741
D05741
D05731SD05732,D05734,
D05730,D05731,D05732,
all samples in the SDG
all samples in the SDG
D05741
D05741

D05734, D05735, D05737, D05740

D05734

D05741
D05733, D05734, D05736, D05737
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Performance Evaluation Sample/Accuracy Check

Performance Evaluation Sample

The metals and mercury PE sample D05743 (EPA ampule number MS01878) was evaluated with
this SDG. Eight analytes were scored "Within Limits," eight analytes were scored "Not Evaluated,"
and four were scored "Warning High." No validation action was necessary on the basis of these
results. Three analytes (arsenic, cadmium, and magnesium) were scored "Action High." On the basis
of those scores, the positive results for arsenic, cadmium, and magnesium in all soil samples were
qualified as estimated (J). These results are usable for project objectives as estimated concentrations.

Laboratory Control Sample

Barium and silver exceeded the 80% - 120% acceptance criteria in the solid laboratory control
samples (128% and 124%, respectively). Due to these exceedances, all positive results for barium
and silver in the soil samples were qualified as estimated (J). These results are usable for project
objectives as estimated concentrations with a possible high bias.
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Please contact Ms. Constance Lapite at (781) 224-6628 or at constance.lapite(g),m-e.com if you have
any questions regarding this Tier II validation.

Very truly yours

Richard Purdy
Data Validator

Elizabeth Denly
Senior Reviewer

Constance Lapite
RAC Lead Chemist

cc: Leslie McVickar, EPA Remedial Project Manager (Data Validation Memorandum, Data
Summary Tables)

V^HElizabeth Denly, TRC Project Chemist (entire package)
Denise Laferte, M&E Oversight Chemist (Data Validation Memorandum, Data Summary
Tables)
Richard Purdy, M&E Data Validation Chemist (entire package)
Callahan Mine Project File, Work Assignment No. 161-RICO-017H

Attachments: IRDA
Table I: Recommendations Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
PE Score Report(s)
Copy of non-CLP Analytical Methods (M&E DAS Specification D-044.2)
Copies of Telephone Logs/Communications Forms
Supporting Data for Reduced Payment Recommendations (not applicable)
Copies of Field Sampling Notes
Copies of EPA-approved Amendments to QAPjP or SAP (not applicable)
CSF Completeness Evidence Audit (DC-2 Form)
DQO Summary Form
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DPO: ACTION FYI XX
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DATA ASSESSMENT SUMMARY

ICP-AES
1. DATA COMPLETENESS

2. HOLDING TIMES
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4. BLANKS
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6. MATRIX SPIKE

7. LABORATORY DUPLICATES
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M = Data qualified due to a major problem.
Z = Data unacceptable.
X = Problems, but do not affect data.
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CYANIDE

AREAS OF CONCERN:

NOTABLE PERFORMANCE:



Table la
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Super fund Site
Case 0249M, SDG D05729

Surface Soil Samples

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A

J 3J 6J"

J3JS

A2J9

J"

J3J8

J10

A2J3

J 3 J"

J 3 J"

A

J3

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

J8J,O

J1

A 2 J 3 J 5 J "

J6J7

A ' A 3 J 4 J "

J9

A4JU

J 2 J 3 J"

J3

J3 J3 J10

A

A1

A3

Accept all data.

Qualify the positive results for selenium in samples D05731, D05732, D05733, D05734, and
D05737 as nondetect (U) at the negative blank action level due to negative instrument drift and
laboratory blank contamination.

Quality "EB" the positive and nondetect results for barium, chromium, and nickel in all soil
samples due to equipment blank contamination.

Elevate the nondetect results for selenium in samples D05738 and D05740 to the negative blank
action level due to negative instrument drift and laboratory contamination.

Qualify the positive results for sodium in samples DO5735, D05736, D05737, and D05740 as
nondetect (U) at the reported concentration due to laboratory blank contamination.

Qualify the positive results for mercury in all soil samples as estimated (J) due to holding time
exceedances.

Qualify the positive results for thallium in all soil samples as estimated (J) due to continuing
calibration standard recovery exceedances.

Qualify the positive andblank-qualified results for antimony, arsenic, cadmium, chromium, cobalt,
copper, lead, nickel, thallium, vanadium, and zinc in all soil samples; and for manganese in sample
D05732 were qualified as estimated (J and UJ, respectively) due to positive interferences seen in
the ICSA solution analyses.



J4 - Qualify the posit ive and nondetect results for selenium in all soil samples as estimated (J and UJ ,
respectively) due to negat ive interferences seen in the ICSA solut ion analyses.

J s - Qualify the posit ive results for nickel and zinc in all soil samples as estimated (J) due to high
matrix spike recovery.

J6 - Qualify the posi t ive results for ant imony and potass ium in all soil samples as estimated (J) due to
low matrix spike recovery.

J7 - Qualify the posit ive results for potassium in all soil samples as es t imated (J) due to serial dilution
imprecision.

J8 - Qualify the posit ive results for arsenic, cadmium, and magnes ium in all soil samples as est imated
(J) due to high recoveries in the P E sample.

J* - Qualify the posi t ive results for ba r ium and silver in all soil samples as est imated (J) due to recovery
exceedances in the laboratory control sample.

J10 - Qualify the posit ive results for calcium, magnesium, and zinc in all soil samples as estimated (J)
due to field duplicate imprecision.

J " - Qualify the posi t ive and blank-qualified results for the following samples and analytes were
est imated (J and U J , respectively) because they were less than the quanti tat ion limit bu t greater
than the M D L .

antimony: D05731, D05732, D05733, D05734, D05735, D05737, D05740
beryllium D05732
cobalt; D05731, D05732, D05733, D05734
copper: D05731
nickel: D05731,D05732,D05734
selenium: D05730, D05731, D05732, D05733, D05734, D05736, D05737
sodium: D05729,D05730,D05731,D05732,D05733,D05734, D05735, D05736.D05737,

D05738,D05740
thallium: D05729, D05730, D05731, D05732, D05733, D05734, D05735,D05736,D05737,

D05738, D05740



Table Ib
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05729

Aqueous QC Sample

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A2J4

A1

A

J4

A

A

A2J<

J4J5

J2

A 2 J 4 J S

A2

A 2 J 4 J 5

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

A 2 J 4

A

J1

J 4 J 5

A

A 3 J 3

A

A 2 J 4

A 2 J 4 J 5

A2J*JS

A 2 J 4 J 5

A

.A 1

A3

J1

J2

J3

Accept all data.

Qualify the result for antimony in sample D05741 as nondetect (U) at the negative blank action 1 imit
due to negative instrument drift and laboratory blank contamination.

Qualify thepositive results for aluminum, calcium, copper, iron, lead, magnesium, sodium, thallium,
vanadium, and zinc in samples D05741 as nondetect (U) at the reported concentration due to method
or instrument blank contamination.

Elevate the nondetect result to the negative blank action level due to negative instrument drift and
laboratory contamination.

Qualify the nondetect result for mercury in sample D05741 as estimated (UJ) due to holding time
exceedance.

Qualify the nondetect result for cobalt in sample D05741 as estimated (UJ) due to negative
instrument drift.

Qualify the nondetect result for selenium in sample D05741 estimated (UJ) due to negative
interferences in the ICSA solution analyses.

Qualify the positive and blank-qualified results aluminum, barium, calcium, chromium, copper, lead,
magnesium, nickel, sodium, thai! ium, vanadium, and zinc in sample D05741 as estimated (J and UJ,
respectively) because they were less than the quantitation limit but greater than the MDL.

Qualify the positive and blank-qualified results for chromium, copper, lead, nickel, thallium,
vanadium, and zinc in sample D05741 as estimated (J and UJ, respectively) due to positive
interferences seen in the ICSA solution analyses. •



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining SuperfUnd Site
Case0248M,SDGD05729

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
- yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A3 A4

J1 J2 J1 J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

A2

J10

Sampling
Variability

+*

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive and nondetect results for barium, chromium, and nickel in all
soil samples were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample
results.

The positive results for calcium, magnesium, and zinc in all soil samples
were qualified as estimated (J) due to field duplicate imprecision. The
results are usable for project objectives as estimated values with an
indeterminate direction of bias.

The positive mercury results in all soil samples were qualified as estimated
(J) due to holding time exceedances. These results are usable for project
objectives as estimated concentrations that may be biased low.

The positive thallium results in all soil samples were qualified as estimated
(J) due to continuing calibration standard recovery exceedance. The results
are usable for project objectives as estimated concentrations with a possible
high bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0249M, SDG D05729

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A3 A4

J l J2 J3 J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

A2

J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for sodium in samples DO5735.D05736, D05737, and
D05740 were qualified as nondetect (U) at the reported concentration due to
laboratory blank contamination. These results are usable for project
objectives as nondetect results.

The positive results for selenium in samples D05731, D05732, D05733,
D05734, and D05737 were qualified as nondetect (U) at the negative blank
action limit due to negative instrument drift. These results are usable for
project objectives as nondetect results.

The positive and blank-qualified.results for antimony, arsenic, cadmium,
chromium, cobalt, copper, lead, nickel, thallium, vanadium, and zinc in all
soil samples; and for manganese in sample D05732 were qualified as
estimated (J) due to positive interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated
concentrations and quantitation limits that may be biased high.

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfiind Site
Case 0248M, SDG D05729

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A3 A4

J 'J 2J 3J 4J 5J 6

J 7 J B r j "

Sampling
Error*

Refer to
qualifications
in Table I:

A2

J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The nondetect results for selenium in samples D05738 and D05740 were
elevated to their sample-specific negative blank action levels due to negative
instrument drift and blank contamination. These results are usable for project
objectives as estimated quantitation limits with a possible low bias.

The positive results for nickel and zinc in all soil samples were qualified as
estimated (J) due to high matrix spike recovery. The results are usable for
project objectives as estimated values that may be biased high.

The positive results for antimony and potassium were qualified as estimated
(J) due to low matrix spike recovery. The results are usable for project
objectives as estimated values that may be biased low.

The positive results for barium and silver in all soil samples were qualified
as estimated (J) due to recovery exceedances in the laboratory control
sample. These results are usable for project objectives as estimated
concentrations with a possible high bias.

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table Ea
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0248M, SDG D05729

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A3 A'
J1 J2 J3 J4 Js J6

Sampling
Error*

Refer to
qualifications
in Table I:

A2

J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive and nondetect results for selenium in all soil samples were
qualified as estimated (J and UJ, respectively) due to negative interferences
seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations and quantitation limits with a possible
low bias.

The positive results for arsenic, cadmium, and magnesium in all soil samples
were qualified as estimated (J) due to high recoveries in the PE sample. The
results are usable for project objectives as estimated values that may be
biased high.

The positive results for potassium in all soil samples were qualified as
estimated (J) due to serial dilution imprecision. The results are usable for
project objectives as estimated values with an indeterminate direction of
bias.

* . The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05729_metals.wpd Page 4 of 8 Metcalf& Eddy, Inc.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0248M, SDG D05729

Surface Soil Samples

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

•

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Low Concentration Metals and Mercury

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A3 A4

J1 J2 J3 J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

A2 .
J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive and blank-qualified results for the following samples and
analytes were qualified as estimated (J and UJ respectively) because they
were less than the quantitation limit but greater than the MDL. These results
are usable for project objectives as estimated concentrations and quantitation
Limits.

antimony: D05731, D05732, D05733, D05734, D05735,
D05737, D05740

beryllium: D05732
cobalt; D05731, D05732, D05733, D05734
copper: D05731
nickel: D05731, D05732, D05734
selenium: D05730, D05731, D05732, D05733, D05734,

D05736, D05737
sodium: all soil samples
thallium: all soil samples

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0249M, SDG D05729

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2 A3

J1 J2 J3 J4 J5

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The nondetect mercury result in sample D05741 was qualified as estimated
(J) due to holding time exceedance. These results are usable for project
objectives as an estimated quantitation limits.

The positive result for antimony in sample D05741 was qualified as
nondetect (U) at the negative blank action limit due to negative instrument
drift. This result is usable for project objectives as nondetect results.

The positive results for aluminum, calcium, copper, iron, lead, magnesium,
sodium, thallium, vanadium, and zinc in sample D0574I were qualified as
nondetect (U) at the reported concentration due to method or instrument
blank contamination. These results are usable for project objectives as
nondetect results.

The nondetect result for cobalt in sample D05741 was qualified as estimated
(UJ) due to negative instrument drift. These results are usable for project
objectives as estimated quantitation limits with a possible low bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
CaseO249M, SDGD05729

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2 A3

J1 J2 J3 J< J5

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The nondetect result for selenium in sample D05741 was elevated to the
sample-specific negative blank action level due to negative instrument drift
and blank contamination. These results are usable for project objectives as
estimated quantitation limits with a possible low bias.

The nondetect result for selenium in sample D0574I was qualified as
estimated (UJ) due to negative interferences seen in the ICSA solution
analyses. This result is usable for project objectives as an estimated
quantitation limit with a possible low bias.

The positive and blank-qualified results for aluminum, barium, calcium,
chromium, copper, lead, magnesium, nickel, sodium, thallium, vanadium,
and zinc in sample D05741 were qualified as estimated (J and UJ,
respectively) because they were less than the quantitation limit but greater
than the MDL. These results are usable for project objectives as estimated
concentrations and quantitation limits.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0249M, SDG D05729

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2 A3

J1 J2 J3 J4 J5

Sampling
Error*

Refer to
qualifications.
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive and blank-qualified results for chromium, copper, lead, nickel,
thallium, vanadium, and zinc in sample D05741 were qualified as estimated
(J and UJ, respectively) due to positive interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated
concentrations and quantitation limits with a possible high bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J: \NE\ CALLA HAN MINING\data validation LD V memorandum \sD05 729_metah. wpd Page 8 of 8 Metcalf& Eddy, Inc.



SITE: CaUahan Mining Superfund Site
CASENO.:0248M
SDG NO.: D05729

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

SoU (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium S.O
Chromium 1.0
Cobalt 2.0
Copper . 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury . 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05729
SS-421

0412024-01
11/30/04

75.6

14000
0.29 J

11 J
49 JEB

0.30
0.18 J
260 J
20 JEB
3.7 J
15 J

19000
29 J

2200 J
170

0.12 J
16 JEB

570 J
0.97 J
0.27 J

62 J
0.12 J

32 J
72 J

D05730
SS-422

0412024-02
11/30/04

74.7

15000
0.21 J

11 J
26 JEB

0.33
0.12 J
230 J
23 JEB
3.9 J
14 J

25000
17 J

2900 J
200

0.052 J
16 JEB

620 J
0.76 J
0.32 J

44 J
0.11 J

36 J
64 J

D05731
SS-423

0412024-03
11/30/04

80.9

800
0.073 J
0.49 J

13 JEB
0.034
0.056 J

210 J
1.2 JEB

0.10 J
0.63 J
800
4.0 J
54 J
16

0.020 J
0.66 JEB
120 J

0.51 UJ
0.038 J

22 J
0.018 J

3.0 J
3.8 J

D05732 .
SS-424

0412024-04
11/30/04

79.6

720
0.045 J
0.59 J

6.4 JEB
0.022 J
0.033 J

97 J
0.83 JEB

0.074 J
1.1 J

800
6.2 J
60 J
6.6 J

0.027 J
0.47 JEB
120 J

0.54 UJ
0.11 J

16 J
0.020 J

2.5 J
3.6 J

D05733
SS-425

0412024-05
11/30/04

70.6

4500
0.12 J
3.6 J
13 JEB

0.089
" 0.051 J

140 J
5.5 JEB

0.76 J
2.7 J

7900
18 J.

580 J
38

0.046 J
2.8 JEB
220 J
0.56 UJ
0.16 J

25 J
0.059 J

15 J
17 J

Page 1 of5 final.sD05729.nieUili.xls [SD0S729]



SITE: CaUahan Mining Superfund Site
CASENO.: 0248M
SDG NO.: D0S729

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Soil(mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05734
SS-426

0412024-06
11/30/04

78.9

1900
0.052 J

1.3 J
4.5 JEB

0.041
0.025 J

130 J
1.6 JEB

0.23 J
1.2 J

2800
9.0 J

200 J
14

0.021 J
0.74 JEB
160 J

0.46 UJ
0.072 J

27 J
0.035 J

8.3 J
5.4 J

D05735
SS-427

0412024-07
11/30/04

68.3
FD of D05740

26000
0.089 J

7.9 J
22 JEB

0.40
0.097 J

170 J
23 JEB
3.4 J
6.3 J

27000
10 J

2800 J
200

0.075 J
19 JEB

490 J
0.93 J
0.18 J

34 UJ
0.075 J

32 J
18 J

DO5736
SS-428

0412024-08
11/30/04

59.9

24000
0.39 J

14 J
20 JEB

0.40
0.087 J

240 J
21 JEB

2.8 J
8.8 J

34000
14 J

3200 J
250
0.11 J

10 JEB
390 J
0.83 J
0.18 J

36 UJ
0.086 J

32 J
74 J

D05737
SS-429

0412024-09
11/30/04

59.9

24000
0.13 J

U J
17 JEB -

0.30
0.082 J

140 J
22 JEB

2.3 J
5.7 J

28000
13 J

3100 J
170

0.090 J
8.9 JEB
350 J
0.67 UJ
0.17 J

47 UJ
0.076 J

34 J
58 J

D05738
SS-430

0412024-10
11/30/04

66.1

14000
0.17 J

12 J
12 JEB

0.16
0.063 J

110 J
16 JEB
1.8 J
4.7 J

36000
38 J

1900 J
120

0.067 J
9.7 JEB
220 J
0.60 UJ
0.13 J

34 J
0.061 J

46 J
39 J
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SITE: Callahan Mining Superfund Site
CASE NO.: 0248M
SDG NO.: D05729

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Soil (mg/Kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
4.0
0.15
0.20
2.0

0.040
0.010
8.0
1.0
2.0
1.0
4.0
0.40
10
1.0

0.010
2.0
50
1.0

0.020
50

0.40
1.0
2.0

D05740
SSE-427

0412024-11
11/30/04

70.5
FDofD05735

26000
0.087 J

6.9 J
20 JEB

0.36
0.093 J

610 J
23 JEB

4.9 J
6.7 J

30000
12 J

5200 J
320

0.078 J
16 JEB

410 J
0.51 UJ
0.13 J

32 UJ
0.066 J

48 J
87 J

Page 3 of 5 final.sD0S729.mEials.xls [sDO5729]



SITE: Callahan Mining Superfund Site
CASE NO.: 0248M
SDGNO.-.D05729

DATA SUMMARY TABLE
Metals and Mercury Analysis (D-044.2)

Aqueous QC Sample (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

Comments

Analyte RL
40.0
1.5
2.0
20.0
0.40
0.10
80.0
10.0
20.0
10.0
40.0
4.0
100
10.0.
0.10
20.0
500
10.0
0.20
500
4.0
10.0
20.0

D05741
RB-004

0412024-12
12/01/04

Equipment Blank

52 UJ
0.28 U
0.13 U
0.38 J
0.20 U

0.098 U
50 UJ

7.6 J
0.038 UJ

2.9 UJ
44U
1.1 UJ
tOUJ

4.1 U
0.008 UJ

0.84 J
30 U

0.91 UJ
0.12 U

30 UJ
0.070 UJ

0.19 UJ
7.1 UJ

Page 4 ofS final-sD0S729.tnetels.xls [Aqueous QC]



DATA SUMMARY TABLE
DEFINITIONS (Inorganics)

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

g -gram
J - The concentration is an estimated quantity

mg/Kg - milligrams per Kilogram
R - The data are rejected as unusable

RL - Reporting Limit
U - Analyte was analyzed for but not detected at the specified reporting limit

ug/L - micrograms per Liter
UJ - The sample quantitation limit is an estimated quantity

NA - Not Applicable

Page 5 of 5 finalsDO5729.meials.x]slcoi^anics



MetCalf&Eddy 7 0 , Edgewater Drive
Wakefield, MA 01880

036.200100.0061.00005 l^w-i
www.m-e.com

March 11, 2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, Massachusetts 01863-2431

Re: Work Assignment No. 161-RICO-017H
Case0248M,SDGD05711
Woods Hole Group, Raynham, Massachusetts
Callahan Mining Superfund Site, Brooksville, Maine
Tier II Inorganic Data Validation

Low Concentration Metals and Mercury: 10/Surface Soils/D05711, D05714, D05716,
005717,005722,005723,005725,005726,
D05727, D05728
(Field Duplicate Pair: D05735 andD05740, in
Case 0248M, SDG D05729)
I/Aqueous Equipment Blank/D05741 (in Case
0248M,SDGD05729)
I/Performance Evaluation Sample/005743 (in
Case 0248M, SDG D05729)

Dear Ms. Clark:

A Tier H data validation was performed by Metcalf & Eddy, Inc. (M&E) on the low concentration
metals and mercury analytical data for ten surface soil samples, one performance evaluation (PE)
sample, and one equipment blank sample collected from the Callahan Mining Superfund Site,
located in Brooksville, Maine, by TRC on November 30,2004. The samples were analyzed through
the Response Action Contract (RAC) Delivery of Analytical Services (DAS) program using M&E
DAS Analytical Specification for the Analysis of Low Concentration Metals Including Cyanide in
Solid Samples (Including Samples with High Moisture Content (D-044.2), based on EPA
methodology. M&E evaluated these data using the Region I, EPA-NEData Validation Functional
Guidelines for Evaluating Inorganic Analyses, February 1989 criteria, modified for the methods and
incorporating organic data validation guidance, Region I, EPA-NE Data Validation Functional
Guidelines for Evaluating Environmental Analyses, December 1996 criteria. Additional guidance
was provided by Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review, October 2004.

J: \NE\CALLAHAN MINING\data validation \D V memorandum \sD0571 Ijnetak.wpd
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Ms. Christine Clark Page 2
March 11, 2005 Case 0248M, SDG D05711

The Tier E metals data validation was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness (CSF Audit - Tier I)

• Preservation and Technical Holding Times
• Instrument Calibration

* • ICP-MS Internal Standards
* • ICP-MS Tuning, Mass Calibration, and Resolution Check

• Blanks
• Inductively Coupled Plasma Interference Check Sample
• Matrix Spike
• Laboratory Duplicate
• Field Duplicates

NA • Furnace Atomic Absorption Analysis
• Inductively Coupled Plasma Serial Dilution
• Laboratory Fortified Blank

* • Instrument Detection Limits
Sample Quantitation Results

• Performance Evaluation Sample /Accuracy Check

* - all criteria met for this parameter
NA - parameter not applicable

Note: Worksheets are not included for parameters that have met criteria or for criteria that
are not applicable to a Tier II data validation.

Copies of the field sampling notes for this sample delivery group (SDG) are included with the Data
Validation Memorandum for Case 0248M, SDG D05729, previously submitted to EPA.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Data Summary Tables - summarizes accepted, qualified, and rejected data

Overall Evaluation of Data and Potential Usability Issues

The following is a summary of the site DQOs (Data Quality Objectives):

* To determine nature and extent of contamination and to support a human health risk
assessment.

J:\NE\CALLAHANMINING\data validation\DV memorandum\sD05711 metals.yvpd MetcalfA. Eddy, Inc.



Ms. Christine Clark Page 3
March 11,2005 Case 0248M, SDG D05711

The low concentration metals and mercury sample results were qualified as a result of sampling and
analytical error. Qualifications as a result of sampling error are summarized below:

The positive and nondetect results for barium, chromium, and nickel in all soil
samples were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample results. The
results are usable for project objectives. These qualifications have a minor impact on
data usability.

• The positive results for calcium, magnesium, and zinc in all soil samples were
qualified as estimated (J) due to field duplicate imprecision. The results are usable
for project objectives as estimated values with an indeterminate direction of bias.
This qualification has a minor impact on the data usability.

Qualifications as a result of analytical error are summarized below:

The positive mercury results in all soil samples were qualified as estimated (J) due
to holding time exceedances. These results are usable for project objectives as
estimated concentrations with a possible low bias. These qualifications have a minor
impact on the data usability.

The positive results for cobalt in samples D05711, D05714, D05716, D05723,
D05725, and D05726; for magnesium in samples D05711, D05714, D05716, and
D05717; and for potassium in samples D05723, D05725, D05726, D05727, and
D05728 were qualified as estimated (J) due to continuing calibration standard
recovery exceedances. The results are usable for project objectives as estimated
concentrations with a possible high bias. These qualifications have a minor impact
on the data usability.

The positive results for sodium in samples D05714, D05717, D05725, D05727, and
D05728 were qualified as nondetect (U) at the reported concentration due to method
blank contamination. These results are usable for project objectives as nondetects.
This qualification has a minor impact on data usability. Note that these results were
also qualified as estimated (J) because they were less than the quantitation limit but
greater than the method detection limit (MDL). Therefore, the overall qualification
for this analyte is estimated nondetect (UJ).

• The positive result for cobalt in sample D05714 and the nondetect results for cobalt
in samples D05717 and D05722 were qualified as estimated (J and UJ, respectively)
due to negative instrument drift. This qualification has a minor impact on data
usability. The results are usable for project objectives as an estimated concentrations
and quantitation limits with a possible low bias.
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• The pos itive results for arsenic, cadmium, chromium, copper, lead, manganese, nickel,
silver, thallium, vanadium, and zinc in all soil samples; and for antimony in all soil
samples except D05722 were qualified as estimated (J) due to positive interferences
seen in the ICSA solution analyses. These results are usable for project objectives as
estimated concentrations with a possible high bias. This qualification has a minor
impact on data usability.

The positive and nondetect results for cobalt and selenium in all soil samples were
qualified as estimated (J and UJ, respectively) due to negative interferences seen in the
ICSA solution analyses. These results are usable for project objectives as estimated
concentrations and quantitation limits with a possible low bias. This qualification has
a minor impact on data usability.

• The positive results for mercury in all soil samples were qualified as estimated (J) due
to high matrix spike recovery. The results are usable for proj ect obj ectives as estimated
values that may be biased high. This qualification has a minor impact on the data
usability.

The positive results for antimony in all soil samples except D05722 were qualified as
estimated (J) due to low matrix spike recovery. The results are usable for project
objectives as estimated values that may be biased low. This qualification has a minor
impact on the data usability.

• The nondetect result for antimony in sample D05722 was rejected (R) due to low
matrix spike recovery. The result is not usable for project objectives. This qualification
may have a major impact on data usability.

• The positive results for antimony, cadmium, and zinc in all samples were qualified as
estimated (J) due to laboratory duplicate imprecision. The results are usable for project
objectives as estimated values with an indeterminate direction of bias. This
qualification has a minor impact on the data usability.

• The positive results for beryllium, cadmium, cobalt, mercury, silver, sodium, and
thallium in all soil samples were qualified as estimated (J) due to serial dilution
imprecision. The results are usable for project objectives as estimated values with an
indeterminate direction of bias. This qualification has a minor impact on the data
usability.

• The positive results for arsenic, cadmium, and magnesium in all soil samples were
qualified as estimated (J) due to high recoveries in the PE sample. The results are
usable for project objectives as estimated values with a possible high bias. This
qualification has a minor impact on the data usability.
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The positive and blank-qualified results for the following samples and analytes were
qualified by the laboratory as estimated (J and UJ, respectively) because they were
less than the quantitation limit but greater than the MDL. These results are usable for
project objectives as estimated concentrations and quantitation limits. This
qualification has a minor impact on the data usability.

antimony:
cobalt:
nickel:
sodium:
thallium:

Data Completeness

D05717
D05714.D05716
D05714, D05717, D05722
all soil samples
D05727, D05728

The laboratory was contacted on February 28, 2005 concerning the following:

1. A Form I was not provided for sample D05716

2. The final CCB is not listed on Forms m, XIII, or XV for the January 13, 2005 ICP-
MS analysis sequence.

3. Cadmium should be flagged "E"because of the serial dilution exceedance.

The laboratory provided an acceptable response on March 1 and 3, 2005.

Preservation and Technical Holding Times

All mercury analyses were performed 30 days after sampling, which exceeds the 2 8-day holding time
requirement. The positive mercury results in all soil samples were qualified as estimated (J) due to
these holding time exceedances. These results are usable for project objectives as estimated
concentrations.

Instrument Calibration

The following table summarizes the continuing calibration verification (CCV) standard recoveries
that did not meet the 90% -110% recovery acceptance criteria, the validation action, and the samples
affected:

Analyte

cobalt

CCV

01/04/05
10:39

Recovery

112%

Action

Qualify the positive
results as estimated (J)

Samples Affected

D05711
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Analyte

cobalt

chromium

sodium

potassium

sodium

barium

magnesium

ccv

01/04/05
11:32

1/13/05
15:43

01/14/05
13:49

01/14/05
15:55

01/14/05
16:02

01/14/05
16:16

01/l$/05
20:44

Recovery

112%

114%

113%

111%.

89%

88%

114%

Action

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify tie positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Samples Affected

D05714, D05716, D05723, D05725,
D05726

None; no reported results prior to this
CCV

None; no reported results prior to this
CCV

D05723, D05725, D05726, D05727,
D05728

None; no reported results prior to this
CCV.

None; no reported results prior to this
CCV

D05711, D05714, D05716, D05717

The following table summarizes the reporting limit standard (CRT) recoveries that did not meet the
80% - 120% recovery acceptance criteria, the validation action, and the samples affected:

Analyte

iron

CRI

01/20/05
22:37

Recovery

65%

Action

Qualify the positive and
nondetect results as
estimated (J and UJ,
respectively)

Samples Affected

None; all iron results greater than 2x
reporting limit.

Blanks

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the soil samples. If a contaminant was detected in more than one blank, the highest
concentration was used to qualify associated sample results and is summarized below. The nominal
Blank Action Levels (BAL) from the method blank were calculated based on a lgm sample weight
(dry), 50mL final volume, and two-fold dilution. The nominal BALs from instrument blanks were
based on a lgm sample weight (dry) and 50mL final volume. Sample-specific BALs are further
adjusted for actual sample weights, moisture content, and any additional dilutions.
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Analyte

aluminum

arsenic

barium

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

potassium

selenium

sodium

thallium

vanadium

Blank
Type

mb

inst

inst

mb

mb

inst

inst

inst

mb

mb

inst

mb

mb

mb

inst

inst

inst

inst

mb

mb

inst

inst

Maximum
Blank

Concentration

1.5mg/Kg

0.09 ug/L

-0.17 ug/L

0.0058 mg/Kg

1.5 mg/Kg

-11 ug/L

-0.17 ug/L

-0.55 ug/L

0.028 mg/Kg

2.6 mg/Kg

-9.9 ug/L

0.019 mg/Kg

1.70 mg/Kg

0.14 mg/Kg

61 ug/L

-9.6 ug/L

0.80 ug/L

-0.35 ug/L

2.8 mg/Kg

0.012 mg/Kg

0.34 ug/L

-0.47 ug/L

Nominal
Blank Action
Level (BAL)

mg/Kg

7.5

0.045

0.085

0.029

7.5

5.5

0.085

0.28

0.14

13.0

5.0

0.095

8.5

0.70

31.0

4.8

0.40

0.18

14.0

0.060

0.17

0.24

Action/Samples Affected

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

Qualify the positive result as estimated (J)
in sample D05714. Qualify the nondetect
results as estimated (UJ) in samples
D05717andD05722.

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

Qualify the positive result for sample
D05714, D05717, D05725, D05727, and
D05728 as nondetect (U) at the reported
value.

No action; all results greater than BAL

No action; all results greater than BAL
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Analyte

zinc

Blank
Type

mb

Maximum
Blank

Concentration

0.21mg/Kg

Nominal
Blank Action
Level (BAL)

mg/Kg

1.05

Action/Samples Affected

]Slo action; all results greater than BAL

inst - instrument blank (i.e., ICB or CCB)
mb - method blank

For positive blank contamination, sample results were qualified as follows:
• If the sample was nondetect, qualification of the data was not required.
• If the sample result was > MDL and <, positive BAL, the result was qualified as a nondetect (U) at the

reported concentration
• If the sample result was > positive BAL, qualification of the data was not required

For negative blank contamination, sample results were qualified as follows:
If the sample result was positive and <; negative BAL, the result was qualified as estimated (J)

• If the sample result was nondetect, the MDL was qualified as estimated (UJ)
If the sample result was > MDL and > negative BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

• If the sample result was >MDL and > negative BAL but £ positive BAL, the result was qualified as
nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > positive BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

• If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at
the negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
• If the sample result was > negative BAL, qualification of the data was not required

The data for the equipment blank sample (D05741) associated with these samples is located in the
data package for Case 0248M, SDG D05729 and was validated as part of the data set. As a result of
the contamination detected in the equipment blank sample and any validation actions applied to that
sample data, the following table summarizes the level of blank contamination detected in the
equipment blank associated with the surface soil samples:

Analyte

barium

chromium

Blank Concentration
(HE/L)

0.38

Action/Samples Affected

Qualify all soil samples (EB).

Qualify all soil samples (EB).
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Analyte

nickel

Blank Concentration
(H£/L)

0.84

Action/Samples Affected

Qualify all soil samples (EB). [

Inductively Coupled Plasma Interference Check Sample

Positive results for antimony, arsenic, cadmium, chromium, copper, lead, manganese, nickel, silver,
thallium, vanadium, and zinc were reported in the ICS A solution analyses at concentrations greater
than the MDLs. Results for cobalt and selenium were reported in the ICSA solution at a
concentration greater than the negative MDL.

The positive results for arsenic, cadmium, chromium, copper, lead, manganese, nickel, silver,
thallium, vanadium, and zinc in all soil samples; and for antimony in all soil samples except D05722
were qualified as estimated (J) due to positive interferences seen in the ICSA solution analyses.
These results are usable for project objectives as estimated concentrations with a possible high bias.

The positive and nondetect results for cobalt and selenium in all soil samples were qualified as
estimated (J and UJ, respectively) due to negative interferences seen in the ICSA solution analyses.
These results are usable for project objectives as estimated concentrations and quantitation limits
with a possible low bias.

Matrix Spike (MS)

Sample D05716 was analyzed as the matrix spike with this data set. The analytes that did not meet
recovery (%R) acceptance criteria of 75% -125% and the actions taken are summarized in the table
below:

Analyte

antimony

mercury

Spiked
Sample
Result

(mg/Kg)

0.54

0.59

Sample
Result

(mg/Kg)

0.26

0.38

Spike
Added

(mg/Kg)

0.98

0.11

MS
%R

0

198

Affected Samples/Action

Qualify as estimated (J) the positive
results in all samples.

Reject (R) the nondetect result in sample
D05722.

Qualify as estimated (J) the positive
results in all soil samples.
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Laboratory Duplicates

Sample D05716 was analyzed as a laboratory duplicate in association with this data set. The analytes
that did not meet the relative percent difference (RPD) criterion of <35% for analytes greater than
5x reporting limit or the absolute difference criterion of >2x reporting limit for those less than <5x
reporting limit, and the actions taken are summarized in the following table:

Analyte

antimony

cadmium

zinc

Sample Result
(rag/Kg)

2.6

0.37

250

Duplicate Result
(ms/Kjtf

0.50

1.1

490

%RPD

135

99

65

Actions

Qualify as estimated (J) the positive
antimony results in all samples.

Qualify as estimated (J) the positive
cadmium results in all samples.

Qualify as estimated (J) the positive zinc
results in all samples.

Field Duplicates

Samples D05735 and D05740 (located in Case 0248M, SDG D05729) were the field duplicate pair
analyzed in association with these soil samples. The analytes that did not meet the field duplicate
relative percent difference (RPD) criterion of <50% for analytes greater than 5x reporting limit or
the absolute difference criterion of >4x reporting limit for those less than <5x reporting limit, and
the actions taken are summarized in the following table:

Analyte

calcium

magnesium

zinc

D05735
(me/Kg)

170

2800

18

D05740
<m«/Ke)

610

5200

87

%RPD

113

60

131

Actions

Qualify as estimated (J) the positive
calcium results in all samples.

Qualify as estimated (J) the positive
magnesium results in all samples.

Qualify as estimated (J) the positive zinc
results in all samples.

Inductively Coupled Plasma Serial Dilution

An ICP serial dilution analysis was performed on sample D05716. The analytes that did not meet
the percent difference (%D) validation criterion of 15% for results greater than 50x the MDL and
the actions taken are summarized in the following table:
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Analyte

beryllium

cadmium

cobalt

silver

sodium

thallium

50x MDL
(mg/Kg)

0.061

0.051

0.026

0.054

22.1

0.035

Sample
(mg/Kg)

0.14

0.37

0.31

5.2

120

2.0

Serial
Dilution
(mg/KE)

0.17

0.45

0.12

6.2

140

2.4

%D

26

22

61

19

17

21

Actions

Qualify as estimated (J) the positive
beryllium results in all samples.

Qualify as estimated (J) the positive
cadmium results in all samples.

Qualify as estimated (J) the positive cobalt
results in all samples.

Qualify as estimated (J) the positive silver
results in all samples.

Qualify as estimated (J) the positive sodium
results in all samples.

Qualify as estimated (J) the positive
thallium results in all samples.

A serial dilution determination was also performed on sample D05716 for mercury. The %D for this
analysis (19%) exceeded the validation criterion of 15% for results greater than 50x the MDL.
Although this analysis is not required under the DAS specification, the results were evaluated as an
indication of possible matrix interferences. Professional judgment was used to estimate (J) the
positive results for all soil samples due to serial dilution imprecision.

Laboratory Fortified Blanks

The recovery for iron (186%) exceeded the 70% -130% acceptance criteria in the laboratory fortified
blank (LFB). Because the concentration of iron in the soil samples were significantly higher than that
in the LFB and the laboratory control sample showed acceptance recovery, professional judgment
was used to not qualify the positive results for iron.

Performance Evaluation Sample/Accuracy Check

Performance Evaluation Sample

The metals and mercury PE sample D05743 (EPA ampule number MS01878), reported in Case
0248M, SDG D05729, was evaluated with this SDG. Eight analytes were scored "Within Limits,"
eight analytes were scored "Not Evaluated," and four were scored "Warning High." No validation
action was necessary on the basis of these results. Three analytes (arsenic, cadmium, and
magnesium) were scored "Action High." On the basis of those scores, the positive results for arsenic,
cadmium, and magnesium in all soil samples were qualified as estimated (J). These results are usable
for project objectives as estimated concentrations with a possible high bias.
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All laboratory control samples met the 80% - 120% acceptance criteria. No validation action was
required.

Sample Ouantitation Results

The positive and blank-qualified results for the following samples and analytes were qualified as
estimated (J and UJ, respectively) because they were less than the quantitation limit but greater than
the MDL. These results are usable for project objectives as estimated concentrations. This
qualification has a minor impact on the data usability.

antimony:
cobalt:
nickel;
sodium:
thallium:

D05717
D05714, D05716
D05714, D05717, D05722
all soil samples
D05727, D05728
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Please contact Ms. Constance Lapite at (781) 224-6628 or at constance.lapite@m-e.com if you
have any questions regarding this Tier II validation.

Very truly yours/

Richard Purdy
Data Validator

Elizabeth Denly
Senior Reviewer

instance Lapite
RAC Lead Chemist

cc: Leslie McVickar, EPA Remedial Project Manager (Data Validation Memorandum, Data
Summary Tables)

V^Elizabeth Denly, TRC Project Chemist (entire package)
Denise Laferte, M&E Oversight Chemist (Data Validation Memorandum, Data Summary
Tables)
Richard Purdy, M&E Data Validation Chemist (entire package)
Callahan Mine Project File, Work Assignment No. 161-RICO-017H

Attachments: IRDA
Table I: Recommendations Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
PE Score Report(s)
Copy of non-CLP Analytical Methods (M&E DAS Specification D-044.2)
Copies of Telephone Logs/Communications Forms
Supporting Data for Reduced Payment Recommendations (not applicable)
Copies of Field Sampling Notes (previously submitted)
Copies of EPA-approved Amendments to QAPjP or SAP (not applicable)
CSF Completeness Evidence Audit (DC-2 Form)
DQO Summary Form
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Table I
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case0249M,SDGD05711

Surface Soil Samples

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A

A2

J"

JA J7 J8 j9

J.O

A2J4

J*

. A

J4

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

J"

J'fJ8

A J J 4 J "

J2

J5

J4J8

A ' J 2 J 8 J "

J4 Js J11

J4

J4J7JI0

A

A1

J3

J4

Accept all data.

Qualify positive Tesults for sodium in samples D05714, D05717, D05725, D05727, and D05728
as nondetect (U) at the reported concentration due to method blank contamination.

Qualify "EB" the positive and nondetect results for barium, chromium, and nickel in all soil
samples due to equipment blank contamination.

Qualify the positive mercury results in all soil samples as estimated (J) due to holding time
exceedances.

Qualify as estimated (J) the positive results for cobalt in samples DO5711, D05714,D05716,
D05723, D05725, and D05726; for magnesium in samples D05711, D05714, D05716, and
D05717; and for potassium in samples D05723, D05725, D05726, D05727, and D05728 due to
continuing calibration standard recovery exceedances.

Qualify as estimated (J and UJ) the positive result for cobalt in sample D05714 and the nondetect
results for cobalt in samples D05717 and D05722 due to negative instrument drift.

Qualify the positive results for arsenic, cadmium, chromium, copper, lead, manganese, nickel,
silver, thallium, vanadium, and zinc in all soil samples; and for antimony in all soil samples except
D05722 as estimated (J) due to positive interferences seen in the ICSA solution analyses.

Qualify the positive and nondetect results for cobalt and selenium in all soil samples as estimated
(J and UJ, respectively) due to negative interferences seen in the ICSA solution analyses.



J6 - Qualify the positive results for mercury in all soil samples as estimated (J) due to high matrix spike
recovery.

J7 - Qualify the positive results for antimony, cadmium, and zinc in all samples as estimated (J) due
to laboratory duplicate imprecision.

J8 - Qualify the positive results for beryllium, cadmium, cobalt, mercury, silver, sodium, and thallium
in all soil samples as estimated (J) due to serial dilution imprecision.

J9 - Qualify the positive results for arsenic, cadmium, and magnesium in all soil samples as estimated
(J) due to high recoveries in the PE sample.

J10 - Qualify the positive results for calcium, magnesium, and zinc in all soil samples as estimated (J)
due to field duplicate imprecision.

J " - Qualify the positive and blank-qualified results for the following samples and analytes as estimated
(J and UJ, respectively) because they were less than the quantitation limit but greater than the
MDL.

antimony: D05717
cobalt: D05714.D05716
nickel: D05714, D05717, D05722
sodium: all soil samples
thallium: D05727, D05728

J12 - Qualify the positive results for antimony in all soil samples except D05722 as estimated (J) due
to low matrix spike recovery.

R1 - Reject (R) the nondetect result for antimony in sample D05722 due to low matrix spike recovery.



Table n
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05711

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

r J8 r J11 J12

R1

Sampling
Error*

Refer to
qualifications
in Table I:

A 2 j , 0

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Major Impact on Data Usability (Results are not usable for project
objectives):

The nondetect result for antimony in sample D05722 was rejected (R) due
to low matrix spike recovery. The result is not usable for project objectives.

Minor Impact on Data Usability (Results usable for project objectives):

The positive and nondetect results for barium, chromium, and nickel in all
soil samples were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample
results.

The positive results for calcium, magnesium, and zinc in all soil samples
were qualified as estimated (J) due to field duplicate imprecision. The results
are usable for project objectives as estimated values with an indeterminate
direction of bias.

The positive result for cobalt in sample D05714 and the nondetect results for
cobalt in samples D05717 and D05722 were qualified as estimated (J and
UJ, respectively) due to negative instrument drift. The results are usable for
project objectives as an estimated concentrations and quantitation limits with
a possible low bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table H
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
CaseO249M, SDGD05711

Surface Soil Samples

Low Concentration Metals and Mercwy

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J6

j 7 j ! r j " j 1 2

R1

Sampling
Error*

Refer to
qualifications
in Table I:

A2J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for cobalt in samples D05711, D05714, D05716,
D05723, D05725, and D05726; for magnesium in samples D05711, D05714,
D05716, and D05717; and for potassium in samples D05723, D05725,
D05726, D05727, and D05728 were qualified as estimated (J) due to
continuing calibration standard recovery exceedances. The results are usable
for project objectives as estimated concentrations with a possible high bias.

The positive results for sodium in samples D05714, D05717, D05725,
D05727, and D05728 were qualified as nondetect (U) at the reported
concentration due to method blank contamination. This qualification has a
minor impact on data usability.

The positive mercury results in all soil samples were qualified as estimated
(J) due to holding time exceedances. These results are usable for project
objectives as estimated concentrations.

The positive results for mercury in all soil samples were qualified as
estimated (J) due to high matrix spike recovery. The results are usable for
project objectives as estimated values that may be biased high.

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table H
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case0248M,SDGD05711

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 Js

R1

Sampling
Error*

Refer to
qualifications
in Table I:

A2J1C

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for antimony in all samples except D05722 were
qualified as estimated (J) due to low matrix spike recovery. The results are
usable for project objectives as estimated values that may be biased high.

The positive results for arsenic, cadmium, chromium, copper, lead,
manganese, nickel, silver, thallium, vanadium, and zinc in all soil samples;
and for antimony in all soil samples except D05722 were qualified as
estimated (J) due to positive interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated
concentrations with a possible high bias.

The positive and nondetect results for cobalt and selenium in all soil samples
were qualified as estimated (J and UJ, respectively) due to negative
interferences seen in the ICSA solution analyses. These results are usable for
project objectives as estimated concentrations and quantitation limits with
a possible low bias.

The positive results for antimony, cadmium, and zinc in all samples were
qualified as estimated (J) due to laboratory duplicate imprecision. The results
are usable for project objectives as estimated values with an indeterminate
direction of bias.

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table H
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case0248M,SDGD05711

Surface Soil Samples

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Low Concentration Metals and Mercury

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J] J2 J3 J4 J5 J6

R1

Sampling
Error*

Refer to
qualifications
in Table I:

A2J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for beryllium, cadmium, cobalt, mercury, silver, sodium,
and thallium in all soil samples were qualified as estimated (J) due to serial
dilution imprecision. The results are usable for project objectives as
estimated values with an indeterminate direction of bias.

The positive results for arsenic, cadmium, and magnesium in all soil samples
were qualified as estimated (J) due to high recoveries in the PE sample. The
results are usable for project objectives as estimated values with a possible
high bias.

The positive and blank-qualified results for the following samples and
analytes were qualified as estimated (J) because they were less than the
quantisation limit but greater than the MDL. These results are usable for
project objectives as estimated concentrations.

antimony: D05717
cobalt: D05714,D05716
nickel: D05714, D05717, D05722
sodium: all soil samples
thallium: D05727, D0572S

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation,
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SITE: CaUahan Mining Superfund Site
CASE NO.: 0248M
SDGNO.:D057J1

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Soil (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum ' 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.0050
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.010
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05711
SS^03

0412023-01
11/30/04

76.6

19000.
0.44 J

65 J
12 EB

0.28 J
22 J

88000 J
18 JEB

4.3 J
2500 J

30000
990 J

39000 J
1800 J
0.58 J

15 JEB
1800

5.8 J
3.8 J
IS J
1.4 J
13 J

6600 J

D05714
SS406

0412023-02
11/30/04

87.2

57000
0.30 J

23 J
9.6 EB

0.17 J
0.78 J
120 J
4.6 JEB

0.049 J
340 J

40000
240 J

120000 J
1300 J
0.36 J

1.3 JEB
4200

6.3 J
1.6 J
38 UJ
1.3 J
16 J

400 J

D05716
SS408

0412023-03
11/30/04

85.2

45000
2.6 J
51 J
9.5 EB

0.14 J
0.37 J

91 J
4.1 JEB

0.31 J
5200 J

74000'
820 J .

94000 J
970 J

0.35 J
1.7 JEB

4000
15 J

5.2 J
120 J
2.0 J
14 J

250 J

D05717
SS-409

0412023-04
11/30/04

90.0

60000
0.31 J

34 J
5.4 EB

0.35 J
0.81 J
280 J
3.1 JEB

0.0012 UJ
8200 J

55000
380 J

120000 J
1300 J
0.23 J
0.62 JEB
1900

16 J
3.3 J
26 UJ

0.86 J
14 J

290 J

D05722
SS-414

0412023-05
11/30/04

83.6

46000
- R

50 J
6.5 EB

0.12 J
0.37 J

30 J
1.5 JEB

0.0012 UJ
14000 J
83000

350 J
97000 J

890 J
0.14 J
0.20 JEB

2700
24 J
12 J
21 J
1.3 J
16 J

110 J

Page 1 of 3 final.sD0S711.melals.x!s [sD057Il]



SITE: Callahan Mining Superfund Site
CASE NO.: 0248M
SDGNO.:D05711

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

SoU (mg/Kg)

Traffic-Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum 4.0
Antimony - 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.0050
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.010
Sodium 50
rhallium 0.40
Vanadium 1.0
Zinc 2.0

D05723
SS-415

0412023-06
11/30/04

83.4

40000
4.1 J
46 J
8.2 EB

0.30 J
24 J

1500 J
11 JEB
1.7 J

6600 J
42000

1600 J
77000 J

960 J
1.5 J
6.8 JEB

2400 J
10 J

7.0 J
62 J
1.3 J
15 J

8800 J

D05725
SS-417

0412023-07
11/30/04

91.7

13000
0.84 J

23 J
9.4 EB

0.31 J
16 J

5900 J
12 JEB

4.8 J
1600 J

17000
520 J

18000 J
480 J
0.41 J

12 JEB
1000 J

1.9 J
2.0 J
39 UJ

0.46 J
11 J

5700 J

D05726
SS-418

0412023-08
11/30/04

84.2

46000
0.35 J

57 J
16 EB

0.27 J
0.45 J
210 J

11 JEB
1.9 J

2000 J
57000

260 J
82000 J

1100 J
0.14 J

7.3 JEB
2100 J

7.6 J
1.6 J

100 J
1.2 J
19 J

260 J

D05727
SS-419

0412023-09
11/30/04

69.7

19000
0.19 J

10 J
37 EB

0.37 J
0.11 J
450 J

22 JEB
5.0 J
14 J

23000 .
26 J

2900 J
400 J

0.078 J
18 JEB

700 J
1.1 J

0.22 J
39 UJ

0.12 J
30 J
76 J

D05728
SS-420

0412023-10
11/30/04

70.0

20000
0.18 J

13 J
34 EB

0.41 J
0.12 J
310 J

19 JEB
5.5 J
10 J

28000
22 J

3000 J
410 J

0.084 J
17 JEB

510 J
0.86 J
0.23 J

41 UJ
0.11 J

28 J
95 J
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DATA SUMMARY TABLE
DEFINITIONS (Inorganics)

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

g -gram
J - The concentration is an estimated quantity

mg/Kg - milligrams per Kilogram
R - The data are rejected as unusable

RL - Reporting Limit
U - Analyte was analyzed for but not detected at the specified reporting limit

ug/L - micrograms per Liter
UJ - The sample qiiantitation limit is an estimated quantity

NA - Not Applicable
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MetCalf & Eddy 7 01 Edgewater Drive
Wakefield,MA01880

Tel: 781-246-5200
Fax:781-245-6293

036.200100.0061.00005 www.m-e.com

March 18, 2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, Massachusetts 01863-2431

Re: Work Assignment No. 161-RICO-017H
Case 0248M, SDG D05709
Woods Hole Group, Raynham, Massachusetts
Callahan Mining Superfund Site, Brooksville, Maine
Tier II Inorganic Data Validation

Low Concentration Metals and Mercury: 1 I/Surface Soils/D05709, D05710, D05712,
D057135D05715,D05718,D05719,D05720,
D05721, D05724, D05739
(Field Duplicate Pair: D05709 and D05739)
I/Aqueous Equipment Blank/D05742
1/Performance Evaluation Sample/DOS 744

Dear Ms. Clark:

A Tier II data validation was performed by Metcalf & Eddy, Inc. (M&E) on the low concentration
metals and mercury analytical data for eleven surface soil samples (including one field duplicate
pair), one performance evaluation (PE) sample, and one equipment blank sample collected from the
Callahan Mining Superfund Site, located in Brooksville, Maine, by TRC on December 2,2004. The
samples were analyzed through the Response Action Contract (RAC) Delivery of Analytical Services
(DAS) program using M&E DAS Analytical Specification for the Analysis of Low Concentration
Metals Including Cyanide in Solid Samples (Including Samples with High Moisture Content) (D-
044.2), based on EPA methodology. M&E evaluated these data using the Region I, EPA-NEData
Validation Functional Guidelines for Evaluating Inorganic Analyses, February 1989 criteria,
modified for the methods and incorporating organic data validation guidance, Region I, EPA-NE
Data Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996
criteria. Additional guidance was provided by Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review, October 2004.

J:\NE\CALLAHAMMINING\datavalidation\DVmemorandum\sD05709_metals.wpd
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Ms. Christine Clark Page 2
March 18,2005 Case 0248M, SDG D05709

The Tier II metals data validation was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness (CSF Audit - Tier I)

* • Preservation and Technical Holding Times
• Instrument Calibration

ICP-MS Internal Standards
* * ICP-MS Tuning, Mass Calibration, and Resolution Check

• Blanks
• Inductively Coupled Plasma Interference Check Sample

Matrix Spike
Laboratory Duplicate

* • Field Duplicates
NA • Furnace Atomic Absorption Analysis

• Inductively Coupled Plasma Serial Dilution
* • Laboratory Fortified Blank
* • Instrument Detection Limits

• Sample Quantitation Results
• Performance Evaluation Sample /Accuracy Check

* - all criteria met for this parameter
NA - parameter not applicable

Note: Worksheets are not included for parameters that have met criteria or for criteria that
are not applicable to a Tier II data validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table la and Ib: Recommendation Summary Table - summarizes validation recommendations
Table Ila and lib: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Data Summary Tables - summarizes accepted, qualified, and rejected data

Copies of the field sampling notes for this sample delivery group (SDG) are included with the Data
Validation Memorandum for Case 0248M, SDG D05729, previously submitted to EPA.

Overall Evaluation of Data and Potential Usability Issues

The following is a summary of the site DQOs (Data Quality Objectives):

* To determine nature and extent of contamination and to support a human health risk
assessment.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05709_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 3
March 18, 2005 Case 0248M, SDG D05709

The low concentration metals and mercury sample results were qualified as a result of sampling and
analytical error. Qualifications as a result of sampling error are summarized below:

• The positive results for barium and nickel in all soils; and for sodium in all soil
samples except D05710, D05712, D05713, D05715, and D05739 were qualified
"EB" due to equipment blank contamination. An indeterminate amount of sampling
error may have affected these sample results. The results are usable for project
objectives. These qualifications have a minor impact on data usability.

Qualifications as a result of analytical error are summarized below:

The positive results for cobalt in samples D05710, D05712, D05713, and D05715;
for thallium in samples DO5710, D05712, D05713, D05715, D05718, D05719, and
D05720; and for magnesium in samples D05712, D05713, D05715, and D05718
were qualified as estimated (J) due to continuing calibration standard recovery
exceedances. The results are usable for project objectives as estimated concentrations
with a possible high bias. These qualifications have a minor impact on the data
usability.

• The positive result for silver in sample D05709 was qualified as estimated (J) due to
continuing calibration standard recovery exceedances. The results are usable for
project objectives as estimated concentrations with a possible low bias. These
qualifications have a minor impact on the data usability.

The positive results for sodium in samples D05710, D05712, D05713, D05715, and
D05739 were qualified as nondetect (U) at the reported concentration due to
laboratory blank contamination. These results are usable for project objectives as
nondetect results. This qualification has a minor impact on data usability. Note that
these results were qualified as estimated (J) because they were less than the
quantitation limit but greater than the method detection limit (MDL). Therefore, the
overall qualification for these results are estimated nondetect (UJ).

• The positive results for aluminum, calcium, copper, iron, lead, magnesium,
potassium, and zinc in sample D05742 were qualified as nondetect (U) at the
reported concentration due to method blank contamination. These results are usable
for project objectives as nondetect results. This qualification has a minor impact on
data usability. Note that the results for calcium, copper, iron, lead, magnesium,
potassium, and zinc were also qualified as estimated (J) because they were less than
the quantitation limit but greater than the method detection limit (MDL). Therefore,
the overall qualification for these results are estimated nondetect (UJ).

• The nondetect result for cobalt in sample D05742 was qualified as estimated (UJ)
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Ms. Christine Clark Page 4
March 18, 2005 Case 0248M, SDG D05709

at the MDL due to negative instrument drift. This qualification has a minor impact
on data usability. This result is usable for project objectives as an estimated
quantitation limit with a possible low bias.

• The nondetect results for antimony and selenium in sample D05742 had quantitation
limits elevated to the negative blank action level due to negative instrument drift and
laboratory blank contamination. This qualification has a minor impact on data
usability. The results are usable for proj ect obj ectives as elevated quantitation limits.

• The positive results for antimony, arsenic, chromium, cobalt, copper, lead,
manganese, nickel, selenium, silver, thallium, vanadium, and zinc in all soil samples;
and for cadmium in samples D05710, D05718, D05719, D05720, and D05721 were
qualified as estimated (J) due to positive interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated concentrations
with a possible high bias. This qualification has a minor impact on data usability.

The positive and blank-qualified results for copper, lead, nickel, and zinc in sample
D05742 were qualified as estimated (J and UJ, respectively) due to positive
interferences seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations and quantitation limits with possible high bias.
This qualification has a minor impact on data usability.

• The nondetect result for selenium in sample D05742 was qualified as estimated (UJ)
due to negative interferences seen in the ICSA solution analyses. This result is usable
for project objectives as an estimated quantitation limit with a possible low bias.

• The positive results for vanadium in all soil samples were qualified as estimated (J)
due to high matrix spike recovery. The results are usable for project objectives as

1 estimated values that may be biased high. This qualification has a minor impact on
the data usability.

The positive results for antimony in all soil samples and the positive and blank-
qualified results for sodium in all soil samples were qualified as estimated (J and UJ,
respectively) due to low matrix spike recoveries. The results are usable for project
objectives as estimated values and quantitation limits that may be biased low. This
qualification has a minor impact on the data usability.

The positive results for cadmium, calcium, and cobalt in all soil samples were
qualified as estimated (J) due to laboratory duplicate imprecision. The results are
usable for project objectives as estimated values with an indeterminate direction of
bias. This qualification has a minor impact on the data usability.
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Ms. Christine Clark Page 5
March 18, 2005 Case O248M, SDG D05709

• The positive results for beryllium, cadmium, calcium, cobalt, copper, thallium, and
zinc in all soil samples and the positive and blank-qualified results for sodium in all
soil samples were qualified as estimated (J and UJ, respectively) due to serial dilution
imprecision. The results are usable for project objectives as estimated values and
quantitation limits with an indeterminate direction of bias. This qualification has a
minor impact on the data usability.

The positive result for potassium in sample D05715 was qualified as estimated (J)
due to linear range exceedance. This result is usable for project objectives as an
estimated concentration. This qualification has a minor impact on the data usability.

• Thepositive and blank-qualified results for sodium in all soil samples, and for cobalt
in samples D05709, D05712, D05713, D05715, and D05739 were qualified by the
laboratory as estimated (J and UJ, respectively) as being less than the quantitation
limit but greater than the MDL. These results are usable for project objectives as
estimated concentrations and quantitation limits. This qualification has a minor
impact on the data usability.

• The positive and blank-qualified results for barium, calcium, copper, iron, lead,
magnesium, nickel, potassium, sodium and zinc in the equipment blank sample
D05742 were qualified by the laboratory as estimated (J and UJ, respectively)
because they were less than the quantitation limit but greater than the MDL. These
results are usable for project objectives as estimated concentrations and quantitation
limits. This qualification has a minor impact on the data usability.

The positive results for silver in all soil samples were qualified as estimated (J) due
to laboratory control sample (LCS) recovery exceedance. These results are usable for
project objectives as estimated concentrations with a possible high bias. This
qualification has a minor impact on the data usability.

Data Completeness

The laboratory was contacted on March 9, 2005 concerning the following:

1. The percent solids for samples D05715 and D05739 are incorrectly reported on the
Form I, which affects the reported sample concentrations.

2. Aluminum and iron exceeded the reporting limit in the aqueous method blank. The
associated sample should have been re-digested and re-analyzed.

The laboratory provided an acceptable response on March 10, 2005.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05709_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark
March 18,2005

Instrument Calibration

Page 6
Case 0248M, SDG D05709

The following table summarizes the continuing calibration verification (CCV) standard recoveries
that did not meet the 90% -110% recovery acceptance criteria, the validation action, and the samples
affected:

Analyte

cobalt

silver

thallium

magnesium

cobalt

aluminum

CCV

01/05/05
11:31

01/11/05
14:17

01/28/05
14:52

01/28/05
18:54

02/01/05
10:43

01/12/05
22:46

Recovery

113%

89%

114%

113%

111%

111%

Action

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Samples Affected

D05710, D05712, D05713, D05715,

D05709

D05710, D05712, D05713, D05715,
D05718, D05719, D05720

D05712, D05713, D05715, D05718

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
jsrior to CCV

The following table summarizes the reporting limit standard (CRI) recoveries that did not meet the
80% - 120% recovery acceptance criteria, the validation action, and the samples affected:

Analyte

silver

CRI

01/11/05
13:53

Recovery

124%

Action

Qualify the positive
results as estimated (J)

Samples Affected

None; all silver results greater than 2x
reporting limit.

Blanks

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the soil samples. If a contaminant was detected in more than one blank, the highest
concentration was used to qualify associated sample results and is summarized below. The nominal
Blank Action Levels (BAL) from the method blank were calculated based on a lgm sample weight
(dry), 50mL final volume, and two-fold dilution. The nominal BALs from instrument blanks were
based on a lgm sample weight (dry) and 50mL final volume. Sample-specific BALs are further
adjusted for actual sample weights, moisture content, and any additional dilutions.

J:\NE\CALLAHANMINING\datavalidatian\DVmemorandum\sD05709_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark
March 18, 2005

Page 7
Case 0248M, SDG D05709

Analyte

aluminum

arsenic

barium

cadmium

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

mb

mb

mb

mb

mb

inst

inst

inst

inst

mb

inst

inst

inst

mb

mb

mb

mb

inst

inst

mb

mb

mb

mb

Maximum
Blank

Concentration

1,2 mg/Kg

0.0055 mg/Kg

0.0067 mg/Kg

0.009 mg/Kg

1.4 mg/Kg

-66.0 ug/L

0.15 ug/L

-0.24 ug/L

-1.2 ug/L

2.9 mg/kg

-13.0 ug/L

0.61 ug/L

-0.051 ug/L

1.3 mg/Kg

0.17 mg/Kg

0.018 mg/Kg

6.8 mg/Kg

0.14 ug/L

-2.1 ug/L

2.8 mg/Kg

0.0063 mg/Kg

0.073mg/Kg

0.21 mg/Kg

Nominal
Blank Action
Level (BAL)

mg/KK

6.0

0.028

0.034

0.045

7.0

33.0

0.075

0.12

0.60

14.5

6.5

0.30

0.026

6.5

0.85

0.090

34.0

0.070

1.1

14 .

0.032

0.36

1.05

Action/Samples Affected

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than negative
BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than negative
BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than negative
BAL

Qualify the positive results as nondetect (U)
at the reported concentration in samples
D05710, D05712, D05713, D05715, and
D05739

None: all results are greater than BAL

None: all results are greater than BAL

None: all results are greater than BAL
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mb - method blank
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Case 0248M, SDG D05709

For positive blank contamination, sample results were qualified as follows:
If the sample was nondetect, qualification of the data was not required.

• If the sample result was > MDL and £ positive B AL, the result was qualified as a nondetect (U) at the
reported concentration
If the sample result was > positive BAL, qualification of the data was not required

For negative blank contamination, sample results were qualified as follows:
If the sample result was positive and i negative BAL, the result was qualified as estimated (J)

• If the sample result was nondetect, the MDL was qualified as estimated (UJ)
If the sample result was > MDL and > negative BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

• If the sample result was >MDL and > negative BAL but £ positive BAL, the result was qualified as
nondetect (U) at the reported concentration.

• If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > positive BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

If the sample result was > MDL but £ negative BAL, the result was qualified as nondetect (U) at
the negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qualification of the data was not required

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the aqueous equipment blank sample. If a contaminant was detected in more than one blank,
the highest concentration was used to qualify associated sample results and is summarized below.
Maximum blank concentrations from instrument blanks were also adjusted for dilutions.

Analyte

aluminum

antimony

Blank
Type

mb

inst

inst

Maximum
Blank

Concentration
(Hg/L)

69.0

0.018

-0.028

Nominal.
Blank Action
Level {BAL)

(UE/L)

345

0.18

0.28

Action/Samples Affected

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Elevate the MDL to the negative BAL in
sample D05742
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Analyte

calcium

cobalt

copper

iron

lead

magnesium

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

mb

inst

mb

mb

mb

mb

mb

mb

inst

inst

mb

inst

inst

mb

Maximum
Blank

Concentration
(HE/L)

28.0

-0.032

1.4

100

1.6

100

0.080

39

0.10

-0.091

12.0

0.035

0.19

7.4

Nominal
Blank Action
Level (BAL)

(R£/L)

140

0.32

7.0

500

8.0

500

0.40

195

1.0

0.91

60.0

0.35

1.9

37:0

Action/Samples Affected

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Qualify the nondetect result as estimated
(UJ) at the MDL in sample D05742

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

None: result is greater than BAL

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

Elevate the MDL to the negative BAL in
sample D05742

None: result is greater than BAL

None: result is nondetect

None: result is nondetect

Qualify the positive result as nondetect (U)
at the reported concentration in sample
D05742

inst - instrument blank (i.e., ICB or CCB)
mb - method blank
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For positive blank contamination, sample results were qualified as follows:
• If the sample was nondetect, qualification of the data was not required.

If the sample result was > MDL and s positive BAL, the result was qualified as a nondetect (U) at
the reported concentration

• If the sample result was > positive BAL, qualification of the data was not required

For negative blank contamination, sample results were qualified as follows:
• If the sample result was positive and <. negative BAL, the result was qualified as estimated (J)
• If the sample result was nondetect, the MDL was qualified as estimated (UJ)
• If the sample result was > MDL and > negative BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

• If the sample result was >MDL and > negative BAL but i positive BAL, the result was qualified
as nondetect (U) at the reported concentration.

• If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at
the negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > positive BAL, qualification of the data was not required

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

If the sample result was > MDL but <. negative BAL, the result was qualified as nondetect (U) at
the negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qual ification of the data was no t required

The following table summarizes the level of blank contamination detected in the equipment
blank associated with the surface soil samples.

Analyte

aluminum

barium

calcium

copper

iron

lead

magnesium

nickel

potassium

Blank Concentration
(UE/L)

170

0.16

20

0.51

32

0.36

9.2

3.7

42

Action/Samples Affected

No action; result qualified as nondetect (U) after blank actions.

Qualify all soil samples (EB).

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after, blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

Qualify all soil samples (EB).

No action; result qualified as nondetect (U) after blank actions.
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Analyte

sodium

zinc

Blank Concentration
(HJJ/L)

62

6.0

Action/Samples Affected

Qualify all soil samples except D05710, D05712, D05713,
D05715, andD05739 (EB).

No action; result qualified as nondetect (U) after blank actions.

Inductively Coupled Plasma Interference Check Sample

Positive results for antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead,
manganese, nickel, selenium, silver, thallium, vanadium, and zinc were reported in the ICSA
solution analyses at concentrations greater than the MDLs. Results for selenium were also reported
in the ICSA solution at a concentration greater than the negative MDL.

The positive results for antimony, arsenic, chromium, cobalt, copper, lead, manganese, nickel,
selenium, silver, thallium, vanadium, and zinc in all soil samples; and for cadmium in samples
D05710, D05718, D05719, D05720, and D05721 were qualified as estimated (J) due to positive
interferences seen in the ICSA solution analyses. Positive and blank-qualified results for copper,
lead, nickel, and zinc in sample D05742 were qualified as estimated (J and UJ, respectively) due to
positive interferences seen in the ICSA solution analyses. These results.are usable for project
objectives as estimated concentrations and quantitation limits with a possible high bias.

The nondetect result for selenium in samples D05742 was qualified as estimated (UJ) due to negative
interferences seen in the ICSA solution analyses. These results are usable for project objectives as
estimated concentrations and quantitation limits with a possible low bias.

Matrix Spike (MS>

Sample D05709 was analyzed as the matrix spike with this data set. The analytes that did not meet
recovery (%R) acceptance criteria of 75% -125% and the actions taken are summarized in the table
below:

Analyte

antimony

sodium

Spiked
Sample
Result

(ing/Kg)

0.49

240

Sample
Result

(mg/Kg)

0.44

18

Spike
Added

(mg/Kg)

0.95

338

MS
%R

5

67

Affected Samples/Action

Qualify as estimated (J) the positive
results in all soil samples.

Qualify as estimated (J and UJ,
respectively) the positive and blank-
qualified results in all soil samples. .
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Analyte

vanadium

Spiked
Sample
Result

(mg/KE)

18

Laboratory Duolicates

Sample
Result

(mg/Kg)

13

Spike
Added

(mg/Kg)

3.3

MS
%R

143

Page 12
Case 0248M, SDG D05709

Affected Samples/Action

Qualify as estimated (J) the positive
results in all soil samples.

Sample D05709 was analyzed as a laboratory duplicate in association with this data set. The analytes
that did not meet the relative percent difference (RPD) criterion of <35% for analytes greater than
5x reporting limit or the absolute difference criterion of >2x reporting limit for those less than <5x
reporting limit, and the actions taken are summarized in the following table:

Analyte

cadmium

calcium

cobalt

Sample Result
(rag/Kg)

0.30

330

0.31

Duplicate Result
(ing/Kg)

0.47

610

0.45

%RPD

45

60

37

Actions

Qualify as estimated (J) the positive
cadmium results in all samples.

Qualify as estimated (J) the positive
calcium results in all samples.

Qualify as estimated (J) the positive cobalt
results in all samples.

Inductively Coupled Plasma Serial Dilution

A serial dilution analysis was performed on sample D05709. The percent difference (%D) for
beryllium (24%), cadmium (27%), calcium (33%), cobalt (23%), copper (20%), sodium (61%),
thallium (21%), and zinc (67%) exceeded the validation control limit of 15% for results greater than
50x the MDL. The positive and blank-qualified results for beryllium, cadmium, calcium, cobalt,
copper, sodium, thallium, and zinc were qualified as estimated (J and UJ, respectively) in all soil
samples due to these serial dilution exceedances.

Sample Ouantitation Results

The concentration of potassium in sample D05715 exceeded the linear range of the ICP-MS and was
not re-analyzed at a dilution. The result for potassium in sample D05715 was qualified as estimated
(J).

The positive and blank-qualified results for sodium in all soil samples, and for cobalt in samples
D05709, D05712, D05713, D05715, and D05739 were qualified by the laboratory as estimated (J
and UJ, respectively) because they were less than the quantitation limit but greater than the MDL.
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These results are usable for project objectives as estimated concentrations and quantitation limits.

The positive and blank-qualified results for barium, calcium, copper, iron, lead, magnesium, nickel,
potassium, sodium and zinc in the equipment blank sample D05742 were qualified by the laboratory
as estimated (J and UJ, respectively) because they were less than the quantitation limit but greater
than the MDL. These results are usable for project objectives as estimated concentrations and
quantitation limits.

Performance Evaluation Sample/Accuracy Check

Performance Evaluation Sample

The metals and mercury PE sample D05744 (EPA ampule number MS01949) was evaluated with
mis SDG. Fifteen analytes were scored "Within Limits" and eight analytes were scored "Not
Evaluated." No validation action was necessary on the basis of these results.

Laboratory Control Sample

The recovery for silver (122%) exceeded the 80% - 120% acceptance criteria for the soil LCS. The
positive results for silver in all soil samples are qualified as estimated (J). These results are usable
for project objectives as estimated concentrations with a possible high bias.

The recoveries for all analytes in the aqueous LCS met the 80% - 120% acceptance criteria. No
validation action was required.
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Please contact Ms. Constance Lapite at (781) 224-6628 or at constance.lapite@m-e.com if you
have any questions regarding this Tier II validation.

Very truly you

Richard Purdy
Data Validator

j
/eth Denly

Senior Reviewer

^onstance Lapite
RAC Lead Chemist

cc: Leslie McVickar, EPA Remedial Project Manager (Data Validation Memorandum, Data
Summary Tables)

s/'Elizabeth Denly, TRC Project Chemist (entire package)
Denise Laferte, M&E Oversight Chemist (Data Validation Memorandum, Data Summary
Tables)
Richard Purdy, M&E Data Validation Chemist (entire package)
Callahan Mine Project File, Work Assignment No. 161-RICO-017H

Attachments: IRDA
Table I: Recommendations Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
PE Score Report(s)
Copy of non-CLP Analytical Methods (M&E DAS Specification D-044.2)
Copies of Telephone Logs/Communications Forms
Supporting Data for Reduced Payment Recommendations (not applicable)
Copies of Field Sampling Notes (previously submitted)
Copies of EPA-approved Amendments to QAPjP or SAP (not applicable)
CSF Completeness Evidence Audit (DC-2 Form)
DQO Summary Form
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INORGANIC REGIONAL- DATA ASSESSMENT

CASE NO. SITE cW
LABORATORY <3i«»ooC»

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

NO. OF SAMPLES/

MATRIX W "SS, *

SDG#

SOW#

DPO: ACTION FYI XX

REVIEWER (IF NOT ESD) Metcalf & Eddy

REVIEWER'S NAME Richard Purdy

COMPLETION DATE

DATA ASSESSMENT SUMMARY

ICP-AES ICP-MS Hg
DATA COMPLETENESS

HOLDING TIMES

CALIBRATIONS

BLANKS

ICS

MATRIX SPIKE

LABORATORY DUPLICATES

FIELD DUPLICATES

LABORATORY CONTROL SAMPLE

LABORATORY FORTIFED BLANK

SERIAL DILUTION

DETECTION LIMITS

SAMPLE QUANTITATION

OTHER QC

OVERALL ASSESSMENT

o

o
o

o
o

o

0
M
Z
X

Data had no problems/or qualified due to minor problems
Data qualified due to a major problem.
Data unacceptable.
Problems4, but do not affect data.

ACTION ITEMS: Q* - Q^-imoot

CYANIDE

AREAS OF CONCERN:

NOTABLE PERFORMANCE:



Table la
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0249M, SDG D05709

Surface Soil Samples

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A

J2J4

J2

A2

J6

j 2 J5 J6

J5J*

J2

Jf1 J2 JS J6 J9

J2J*

A

J2

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

J1

J2

A

A JJ2

J7

J2

J1 J2 J8

A'AM^J9

J1 J2 J*

J2J3

J2J*

A

A1

J1

J3

Accept all data.

Qualify the positive results for sodium in samples D05710, D05712, D057I3, D05715, and
D05739 as nondetect (U) at the reported concentration due to method blank contamination.

Qualify "EB" the positive and nondetect results for barium and nickel in all samples, and sodium
in all soil samples except D05709, D05712, D05713, D05715, and D05739 due to equipment
blank contamination.

Qualify as estimated (J) the positive results for cobalt in samples D05710, D05712, D05713, and
D05715; for magnesium in samples D05712, D05713, D05715, and D05718; for silver in sample
D05709; and for thallium in samples D05710, D05712, D05713, D05715, D05718, D05719, and
D05720 due to continuing calibration standard recovery exceedances.

Qualify as estimated (J) the positive results for antimony, arsenic, chromium, cobalt, copper, lead,
manganese, nickel, selenium, silver, thallium, vanadium, and zinc in all soil samples; and for
cadmium in samples D05710, D05718, D05719, D05720, and D05721 due to positive
interferences seen in the ICSA solution analyses.

Qualify the positive results for vanadium in all soil samples as estimated (J) due to high matrix
spike recovery.

Qualify the positive results for antimony and the positive and blank-qualified results for sodium
in all soil samples as estimated (J and UJ, respectively) due to low matrix spike recovery.



J5 - Qualify the positive results for cadmium, calcium, and cobalt in all soil samples as estimated (J)
due to laboratory duplicate imprecision.

J6 - Qualify as estimated (J and UJ , respectively) the positive results for beryllium, cadmium, calcium,
cobalt, copper, thallium, and zinc and the positive and blank-qualified results for sodium in all soil
samples due to serial dilution imprecision.

J7 - Qualify as estimated (J) the positive result for potassium in sample D05715 due to linear range
exceedance.

J8 - Qualify as estimated (J) the positive results for silver in all soil samples due to LCS recovery
exceedance.

J9 - Qualify as estimated (J and UJ, respectively) the positive and blank-qualified results for sodium
in all soil samples, and for cobalt in samples D05709,D05712, D05713, D05715, and D05739 due
to concentrations detected less than the quantitation limit but greater than the MDL.



Table Ib
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0249M, SDG D05709

Aqueous QC Sample

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A1

A2J2

A

r
A

A

A'J<

A

A'J2J4

A'J4

A'J2J<

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

A'r
A

A

J2J4

A'J4

A2J3

A

J4

A

A

A'J'J4

A

A1

A2

Accept all data.

Qualify the positive results for aluminum, calcium, copper, iron, lead, magnesium, potassium, and
zinc in sample D05742 as nondetect (U) at the reported concentration due to method blank
contamination.

- Elevate the quantitation limits for antimony and selenium in sample D05742 to the negative blank
action level due to instrument drift and laboratory blank contamination.

Qualify as estimated (UJ) the nondetecl result for cobalt in sample D05742 due to negative
instrument drift

Qualify as estimated (J and UJ, respectively) the positive and blank-qualified results for copper,
lead, nickel, and zinc in sample D05742 due to positive interferences seen in the ICSA solution
analyses.

Qualify as estimated (UJ) the nondetect result for selenium in sample DOS 742 due to negative
interferences seen in the ICSA solution analyses.

Qualify as estimated (J and UJ, respectively) the positive and blank-qualified results for barium,
calcium, copper, iron, lead, magnesium, nickel, potassium, sodium and zinc in sample D05742
because they were less than the quantitation limit but greater than the MDL.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05709

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 r JS J6

r J8 J9

Sampling
Error*

Refer to
qualifications
in Table I:

A 2

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for barium and nickel in all soil samples and sodium in
all soil samples except D05709, D05712, D05713, D05715, and D05739
were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample
results. The results are usable for project objectives.

The positive results for cobalt in samples D05710, D05712, D05713, and
D05715; for thallium in samples D05710, D05712, D05713, D05715,
D05718, D05719, and D05720; and for magnesium in samples D05712,
D05713, D05715, and D05718 were qualified as estimated (J) due to
continuing calibration standard recovery exceedances. The results are usable
for project objectives as estimated concentrations with a possible high bias.

The positive result for silver in sample D05709 was qualified as estimated
(J) due to continuing calibration standard recovery exceedances. The results
are usable for project objectives as estimated concentrations with a possible
low bias.

The positive results for vanadium in1 all soil samples were qualified as
estimated (J) due to high matrix spike recovery. The results are usable for
project objectives as estimated values that may be biased high.

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\data validation\DV memorandum\sD05709_metaIs.wpd Page I of 6 Metcalf& Eddy, Inc.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
CaseO248M, SDGD05709

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
- yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J6

J7J8J>

Sampling
Error*

Refer to
qualifications
in Table I:

A2

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for sodium in samples D05710, D05712, D05713,
D05715, and D05739 were qualified as nondetect (U) at the reported
concentration due to laboratory blank contamination. These results are
usable for project objectives as nondetect results. Note that these results
were qualified as estimated (J) because they were less than the quantitation
limit but greater than the method detection limit (MDL). Therefore, the
overall qualification for these results are estimated nondetect (UJ).

The positive results for antimony, arsenic, chromium, cobalt, copper, lead,
manganese, nickel, selenium, silver, thallium, vanadium, and zinc in all soil
samples; and for cadmium in samples D05710, D05718, D05719, D05720,
and D05721 were qualified as estimated (J) due to positive interferences
seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations with a possible high bias.

The positive results for antimony and the positive and blank-qualified results
for sodium in all soil samples were qualified as estimated (J and UJ,
respectively) due to low matrix spike recoveries. The results are usable for
project objectives as estimated values and quantitation limits that may be
biased low.

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05709

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J" J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

A2

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for cadmium, calcium, and cobalt in all soil samples
were qualified as estimated (J) due to laboratory duplicate imprecision. The
results are usable for project objectives as estimated values with an
indeterminate direction of bias.

The positive results for beryllium, cadmium, calcium, cobalt, copper,
thallium, and zinc and the positive and blank-qualified results for sodium in
all soil samples were qualified as estimated (J and UJ, respectively) due to
serial dilution imprecision. The results are usable for project objectives as
estimated values and quantitation limits with an indeterminate direction of
bias.

The positive result for potassium in sample D05715 was qualified as
estimated (J) due to linear range exceedance. This result is usable for proj ect
objectives as an estimated concentration.

The positive and blank-qualified results for sodium in all soil samples, and
for cobaltin samples 005709,005712,005713,005715, and D05739 were
qualified by the laboratory as estimated (J and UJ, respectively) as being less
than the quantitation limit but greater than the MDL. These results are usable
for project objectives as estimated concentrations and quantitation limits.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table Ila
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05709

Surface Soil Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 p r J5 J6

J7 J8 J9

Sampling
Error*

Refer to
qualifications
in Table I:

A1

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for silver in all soil samples were qualified as estimated
(J) due to LCS recovery exceedance. These results are usable for project
objectives as estimated concentrations with a possible high bias.

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05709

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive results for aluminum, calcium, copper, iron, lead, magnesium,
potassium, and zinc in sample D05742 were qualified as nondetect (U) at the
reported concentration due to method blank contamination. These results are
usable for project objectives as nondetect results. Note that the results for
calcium, copper, iron, lead, magnesium, potassium, and zinc were also
qualified as estimated (J) because they were less than the quantitation limit
but greater than the MDL. Therefore, the overall qualification for these
results are estimated nondetect (UJ).

The nondetect result for cobalt in sample D05742 was qualified as estimated
(UJ) at the MDL due to negative instrument drift. This result is usable for
project objectives as an estimated quantitation limit with a possible lowbias.

The quantitation limits for antimony and selenium in sample D05742 were
elevated to the negative blank action level due to negative instrument drift
and laboratory blank contamination. The results are usable for project
objectives.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.
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Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0248M, SDG D05709

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2

J1 J2 J3 J"

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive and blank-qualified results for copper, lead, nickel, and zinc in
sample D05742 were qualified as estimated (J andUJ, respectively) due to
positive interferences seen in the ICSA solution analyses. These results are
usable for project objectives as estimated concentrations and quantitation
limits with a possible high bias.

The nondetect result for selenium in sample D05742 was qualified as
estimated (UJ) due to negative interferences seen in the ICSA solution
analyses. This result is usable for project objectives as an estimated
quantitation limit with a possible low bias.

The positive and blank-qualified results for barium, calcium, copper, iron,
lead, magnesium, nickel, potassium, sodium and zinc in the equipment blank
sample D05742 were qualified by the laboratory as estimated (J and UJ,
respectively) because they were less than the quantitation limit but greater
than the MDL. These results are usable for project objectives as estimated
concentrations and quantitation limits

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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SITE: Callahan Mining Superfund Site
CASENO.:0248M
SDGNO.:D05709

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Soil (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL

Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium . 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05709
SS401

0412035-01
12/02/04

86.5
FDofD05739

38000
0.44 J
120 J
4.2 EB

0.17 J
0.30 J
330 J
5.4 J

0.31 J
510 J

51000
480 J

76000
1100 J
0.50

2.0 JEB
1800

12 J
3.3 J
18 JEB

2.8 J
13 J

150 J

D05710
SS^02

0412035-02
12/02/04

80.5

25000
0.45 J

65 J
3.6 EB

0.35 J
25 J

62000 J
20 J

4.7 J
1200 J

34000
620 J

50000
1600 J
0.42

17 JEB
1500

5.5 J
2.4 J
14 UJ
1.5 J
16 J

5900 J

D05712
SS-404

0412035-03
12/02/04

87.1

37000
0.47 J

87 J
4.2 EB

0,19 J
0.15 J
330 J

13 J
0.51 J
410 J

54000
350 J

74000 J
1000 J
0.38

3.7 JEB
2200

9.1 J
2.4 J
20 UJ
2.0 J
17 J

120 J

D05713
SS-405

0412035-04
12/02/04

86.6

41000
1.7 J
130 J
8.8 EB

0.18 J
0.79 J
280 J
6.2 J

0.27 J
3600 J

41000
700 J

78000 J
1100 J

1.5
1.8 JEB

2800
5.9 J
2.9 J
32 UJ
4.4 J
10 J

420 J

D05715
SS-407

0412035-05
12/02/04

89.0

56000
0.11 J

22 J
16 EB

0.24 J
0.55 J
420 J

13 J
0.77 J
2400 J

47000
140 J

110000 J
1400 J
0.41

5.3 JEB
4100 J

5.1 J
1.2 J
32 UJ
1.3 J
17 J

330 J

D05718
SS-410

0412035-06
12/02/04

78.4

17000
0.77 J

26 J
25 EB

0.34 J
27 J

11000 J
33 J
14 J

2300 J
24000

510 }
22000 J

1300 J
0.33

30 JEB
970
2.0 J
2.0 J
60 JEB

0.49 J
23 J

5800 J
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SITE: Callahan Mining Snperfund Site
CASE NO.: 0248M
SDG NO.: D05709

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Soil (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL

Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05719
S S ^ l l

0412035-07
12/02/04

81.2

16000
0.85 J

31 J
30 EB

0.46 J
41 J

7800 J
30 J
13 J

5700 J
34000

2300 J
18000

740 J
1.1
30 JEB

1400
4.3 J
3.5 J
56 JEB

0.59 J
24 J

16000 J

D05720
SS-412

0412035-08
12/02/04

70.1

29000
0.74 J
220 J

26 EB
0.49 J
170 J

2800 J
27 J
14 J

8700 J
84000

1800 J
49000

1800 J
1.2
23 JEB

2300
19 J

5.5 J
63 JEB
6.7 J
21 J

63000 J

D05721
SS-413

0412035-09
12/02/04

80.3

22000
0.96 J

34 J
26 EB

0.53 J
29 J

3600 J
27 J
11 J

3500 J
29000

700 J
26000

870 J
0.58

28 JEB
1800

3.2 J
4.8 J
93 JEB

0.64 J
22 J

10000 J

D05724
SS-416

0412035-10
12/02/04

83

21000
0.61 J

57 J
13 EB

0.17 J
2.7 J

440 J
27 J
1.7 J

1200 J
36000

1000 J
36000

530 J
1.7
13 JEB

1300
7,4 J
3.9 J
51 JEB

0.77 J
19 J

1200 J

D05739
SSE-401

0412035-11
12/02/04

85.8
FDofD05709

46000
0.50 J
120 J
4.7 EB

0.19 J
0.27 J
550 J
7.7 J

0.35 J
510 J

52000
470 J

92000
1200 J
0.46

2.4 JEB
2000

13 J
2.9 J
30 UJ
2.8 J
15 J

160 J
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SITE: Callahan Mining Superfund Site
CASE NO.: 0248M
SDG NO.: D0S709

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)
Aqueous QC Sample (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
rhallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

Dilution Factor
Mass/Volume of Sample

Comments

Analyte RL
40.0
1.5
2.0
20.0
0.40
0.10
80.0
10.0
20.0
10.0
40.0
4.0
100
10.0
0.10
20.0
500
10.0
0.20
500
4.0
10.0
20.0

D05742
RB-005

0412035-12
12/02/04

2
25 mL

Equipment Blank

170 V
0.28 U
0.13 U
0.16 J
0.20 U

0.098 U
20 UJ

0.18 U
0.03 B UJ

0.51 UJ
32 UJ

0.36 UJ
9.2 UJ
4.1 U

0.008 U
3.7 J
42 UJ

0.91 UJ
0.12 U

62 J
0.026 U

0.15 U
6.0 UJ
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DATA SUMMARY TABLE
DEFINITIONS (Inorganics)

CRQL - Contract Required Quantitation Limit
EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

g -gram
J - The concentration is an estimated quantity

mg/Kg - milligrams per Kilogram
R - The data are rejected as unusable

RL - Reporting Limit
U - Analyte was analyzed for but not delected at the specified reporting limit

ug/L - micrograms per Liter
UJ - The sample quantitation limit is an estimated quantity

NA-Not Applicable

Page 4 of 4 final.sD05709.mcials.KlsInorEanics



TRC
Customer-Focused Solutions

February 24, 2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
Office of Environmental Measurement and Evaluation
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161-RICO-017H
Case 33595, SDGA18D9
Envirosystems, Inc., Columbia, Maryland
Callahan Mining Superfund Site, Brooksville, Maine
Tier II Organic Data Validation

Volatiles: 1 I/Surface Soils/ A18D9, A18S7, A18S8, A18S9, A18T0,
A18T1, A19C8, A19C9, A19D0, A19D1,
A19D2

(Surface Soil Field Duplicate Pair/Al8S7 and A18D9)
I/Trip Blank/ A19D6
1/PE Sample/ A19D4

Semivolatiles: 11/Surface Soils/ A18D9, A18S7, A18S8, A18S9, A18T0,
A18T1, A19C8, A19C9, A19D0, A19D1,
A19D2

(Surface Soil Field Duplicate Pair/A18S7 and A18D9)
I/Equipment Blank/ A19E0
1/PE Sample/ A19D5

Dear Ms. Clark:

A Tier II data validation, in accordance with the Region I, EPA-NE Data Validation Functional
Guidelines for Evaluating Environmental Analyses, December 1996 criteria, was performed on the
organic analytical data for 11 surface soil samples (including one field duplicate pair), one equipment blank,
one trip blank, and two performance evaluation (PE) samples collected from the Callahan Mining
Superfund Site in Brooksville, Maine byTRC Environmental Corporation on December 2,2004. The
samples were analyzed for volatile organic compounds (VOCs) and semivolatile organic compounds
(SVOCs) under the Contract Laboratory Program (CLP) Routine Analytical Services (RAS) program
using the USEPA Contract Laboratory Program Statement of Work for Organic Analysis, Multi-
Media, Multi-Concentration, OLM04.3. In accordance with the EPA-approved project plans for the
site, Tier II validation was conducted on all samples in this sample delivery group (SDG).

Boott Mills South, Foot of John Street • Lowell, Massachusetts 01 852
Telephone 978-970-5600 • Fax 978-453-1995 ®



Ms. Clark
Page 2

The Tier II data validation was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
Data Completeness (CSF Audit - Tier I)

* • Preservation and Technical Holding Times
* • Gas Chromatography/Mass Spectrometry (GC/MS) Tunes

• Initial and Continuing Calibrations
• Blanks

* • Surrogate Recoveries
* • Internal Standards

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results
* • Field Duplicate Results
NA • Sensitivity Check

• Accuracy Check/PE Samples
NA • Target Compound Identification
* • Compound Quantitation and Reported Quantitation Limits

Tentatively Identified Compounds (TICs)
NA • Semivolatile Cleanup
NA • System Performance

* - All criteria were met.

Note: Worksheets'are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method or to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Tables la and Ib:Recommendation Summary Table - summarizes validation recommendations
Tables Ha and lib: Overall Evaluation of Data - summarizes site DQOs and potential usability

issues
Table HI: Tentatively Identified Compound Summary - summarizes the TIC results for the

VOC and S VOC analyses

Data Summary Tables - summarizes accepted, qualified and rejected data

7WC
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Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs:

• To evaluate the nature and extent of contamination in surface soils and to obtai n data for use in a
human health risk assessment.

All results are usable for project objectives. Qualifications applied to the data as a result of sampling error
are summarized below.

• The positive results for acetone were qualified as nondetects (U) in all soil samples except sample
A18T0 due to trip blank contamination. Theseresults are still usable for project objectives. This
qualification has a minor impact on data usability.

Qualifications applied to the data as a result of analytical error are summarized below.

• Theposiuve results for caprolactam were qualified as nondetects (U) in samples A18S9,A18T0,
A18T1, A19C8, A19C9, A19D0, and A19D1 due to laboratory method blank contamination.
These results are still usable for project objectives. This qualification has a minor impact on data
usability.

• The nondetect result for bromomethane in sample A18S7 was qualified as estimated (UJ) due to
a calibration nonconformance. This result is usable for project objectives as a nondetect with an
estimated quantitation limit. This qualification has a minor impact on data usability.

• The positive and nondetect results for bis(2-ethylhexyl)phthalate and benzo(k)fluoranthene in
samples A18D9, A18S7, A18S8, A18S9, A18T0, A18T1, A19C8, and A19D2 and the
nondetect results for 3-nitroaniline and 3,3'-dichlorobenzidine in all samples in this SDG were
qualified as estimated (J/UJ) due to calibration nonconformances. These results are usable for
project objectives as estimated values and nondetects with estimated quantitation limits. This
qualification has a minor impact on data usability.

The attached Tables la and Ib summarize the Tier H validation recommendations which were based on the
following information:

Data Completeness (CSF Audit - Tier I)

Minor issues were noted with section titles and page numbers. The laboratory revi sed the DC-2 form and

TRC
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resubmitted it on January 27,2005. In addition, the laboratory was requested to submit the internal
custody log showing the transfer of samples to the freezer within 48 hours of collection. Due to an error
within the laboratory, this transfer was not recorded on the internal custody log and therefore could not be
provided.

Initial and Continuing Calibrations

All criteria were met in the initial calibration. The percent difference (%D) of bromomethane (25.4) was
outside of the acceptance criteria in the continuing calibration associated with sample A18S7. The
nondetect result for bromomethane in sample A18S7 was qualified as estimated (UJ).

SVOCs

Compounds that did not meet criteria in the initial and continuing calibrations are summarized in the
following table.

3-Nitroaniline

3,3'-E>ichlorobenzidine

Bis(2-ethylhexyl)phthalate

Benzo(k)fluoranthene

X (67.3)

X(33.4)

XX (67.6) XX (49.3)

XX (91.9)

XX (41.1)

XX (31.7)

X= Initial calibration (IC) percent relative standard deviation (%RSD) > 30; estimate (J/UJ) all positive and
nondetect results

XX - Continuing calibration (CC) percent difference (%D) > 25; estimate (J/UJ) all positive and nondetect results

The nondetect results for 3-nitroaniline and 3,3'-dichlorobenzidine werequalified as estimated (UJ) in all
samples in this SDG. The positive and nondetect results for bis(2-ethylhexyl)phthalate and
benzo(k)fluoranthene werequalified as estimated (J/UJ) in samples A18D9, A18S7, AI8S8, Al 8S9,
A18T0, A18T1, A19C8, and A19D2.

TRC
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Blanks

VOCs

Target compounds were detected in the method blanks and trip blank (A19D6) associated with the
samples in this SDG. The following table summarizes the maximum concentrations detected, the action
levels associated with these contaminants, and the affected samples.

All samples except
A18T0

CRQL - Contract Required Quantitation Limit

Blank Actions (due to blank contaminants):

* If sample concentration was < the CRQL and s the Action Level, qualify the result as a nondetect (U) at the CRQL.
If sample concentration was > the CRQL and s the Action Level, qualify the result as not detected (U) at the
reported concentration.

• If the sample concentration was > the CRQL and > the Action Level, qualification of the data was not required.

The positive results for acetone were qualified as nondetects (U) at the CRQL in all soil samples except
sample A18T0. Acetone was not detected in sample A18T0; qualification of the data for this sample was
therefore not required. It should be noted that due to the nature of surface soil sampling for VOCs, an
equipment blank was not required.

SVOCs

Target compounds were not detected in the associ ated equipment blank A18E0. Target compounds were
detected in the method blanks associated with the samples in this SDG. The following table summarizes
the maximum concentrations detected, the action levels associated with these contaminants, and the
affected samples.

TRC
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Caprolactam

Diethylphthalate

Method

Method

89

150

445

1500

330

330

A18S9,A18T0,A18Tl,
A19C8.A19C9.A19D0,

A19D1

None

CRQL - Contract Required Quantitation Limit

Blank Actions (due to blank contaminants):

• If sample concentration was < the CRQL and s the Action Level, qualify the result as a nondetect (U) at the CRQL.
• If sample concentration was > the CRQL and i the Action Level, qualify the result as not detected (U) at the

reported concentration.
If the sample concentration was > the CRQL and > the Action Level, qualification of the data was not required.

The posi rive results for caprolactam were qualified as nondetects (U) at the CRQL in samples A18S9,
A18T0, A18T1, A19C8, A19C9, A19D0, and A19D1. Qualification of the caprolactam results in the
remaining samples and the diethylphthalate results in all samples was not required as these compounds were
not detected in these surface soil samples.

It should be noted that the equipment blank was extracted using only 250 mL instead of the normal one-liter
volume due to insufficient volume collected. Quantitation limits for the equipment blank were therefore.4x
higher than normal.

MS/MSD Results

Sample A18T1 was designated for MS/MSD analyses with this sample set.

VQCs

All criteria were met.

SVOCs

The following table summarizes the nonconf ormances observed in the MS/MSD analyses performed on
sample A18T1.

TWC
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pentachlorophenol . 114 118 17-109 No validation action was required
since pentachlorophenol was not

detected in sample A18T1.

Accuracy Check/PE Samples

VOCs

One volatile soil PE sample, A19D4(ERA Catalog#721; Lot#D038721), was evaluated with this SDG.
In the analysis of PE sample A19D4,22 out of 27 detected analytes were evaluated as "Within Limits."
Hve detected compounds (trichloroethene, biomodichloromethane, dibromochloromethane, bromofonn,
and 1,1,2,2-tetrachloroethane) were evaluated as above the performance acceptance limits. Since these
compounds were not detected in any surface soil samples in this SDG, qualification of the data was not
required on the basis of this evaluation. One compound, 1,2,3-trichloropropane, was evaluated as a
missed TIC; no validation action was required on the basis of this evaluation.

SVOCs

One semivolatile soil PE sample, A19D5 (ICCS V542), was evaluated with this SDG. In the analysis of
PE sample A19D5,13 out of 17 detected analytes were evaluated as "Within Limits." Three detected
compounds (naphthalene, di-n-octylphthalate, and benzo[k]fluoranthene) were evaluated as "Warning
High," four detected TICs were evaluated as "Non-Spiked TIC," and one detected compound
(caprolactam) was evaluated as "Less Than CRQL." No validation action was required on the basis of
these evaluations.

TICs

VOCs

S ample A18T0 contained a TIC which was most likely due to column bleed. This TIC was therefore not

reported.
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SVOCs

During validation, select TICs were not reported in several samples due to the presence of these TICs in
the samples at <10x the concentration in the method blanks.

Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
regarding this information.

Very truly yours,

TRC Environmental Corporation

Elizabeth Denly
Data Validator

Lorie MacKinnon
Senior Reviewer

Tier II Attachments:
1. Tables la and Ib: Recommendation Summary Tables
2. Tables Ila and lib: Overall Evaluation of Data
3. Table IH: Tentatively Identified Compound Summary
4. ORDAFonn
5. Data Summary Tables
6. Data Validation Worksheets
7. Copy of non-CLP Analytical Method (NA)
8. PE Score Reports
9. Telephone Logs/Communication Forms

10. S upporti ng Data for Reduced Payment Recommendations (NA)
11. Field Sampling Notes
12. EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Completeness Evidence Audit (DC-2 Form)
14. DQO Summary Form

TRC
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cc: Leslie McVickar, EPA Remedial Project Manager (DV memo and data summary tables)
Project File
PSAdmin

TRC
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Attachment 1
Table I: Recommendation Summary Table



Table la
Recommendation Summary

Volatile Organic Compounds in Surface Soil Samples
Callahan Mining Superfund Site

Case 33595, SDGA18D9

Sample Numbers

A18D9

A18S7

A18S8

A18S9

A18T0

A18T1

A19C8

A19C9

A19D0

A19D1

A19D2

A1QTV5

Matrix

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

TR

Qualifiers

A1 '

A' . ' r •

A1'

A1 '

A

A1'

A1 '

A1'

A r

A1-

A ! '

A

SO - Soil

TB - Trip Blank

A - Accept the data.

A1 - Accept the data, but qualify the positive result for acetone as a nondetect (U) due to trip blank contamination.

J1 - Estimate (UJ) the nondetect result for bromoraethane due to a calibration nonconformance. The direction of bias
cannot be determined from this nonconformance.



Table Ib
Recommendation Summary

Semivolatile Organic Compounds in Surface Soil Samples
Callahan Mining Superfund Site

Case 33595, SDGA18D9

Sample Numbers

A18D9

A18S7

A18S8

A18S9

A18T0

A18T1

A19C8

AI9C9

A19D0

A19D1

A19D2

Matrix

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

PR

Qualifiers

J'.J2

JM2

JM2

AM'.J2

AM 1 . : 2

A1. J'.J1

AMM2

AM1

AM1

AM1

JM2

SO -Soil
EB - Equipment Blank

A1 - Accept the data, but qualify the positive result for caprolactam as a nondetect (U) due to method blank
contamination.

J1 - Estimate (UJ) the nondetect results for 3,3'-dichlorobenzidine a nd 3-nitroaniline due to calibration nonconfonnances.
The direction of bias cannot be determined from these nonconfonnances.

Jz - Estimate (J/UJ) the positive and nondetect results for bis(2-ethylhexyl)phthalate and benzo(k)fluoranthene due to
calibration nonconfonnances. The direction of bias cannot be determined from these nonconfonnances.



Attachment 2
Table II: Overall Evaluation of Data



Table Ha
Overall Evaluation of Data for VOCs in Surface Soil Samples

Callahan Mining Superfund Site
Case 33595, SDG A18D9

Volatile Organic Compounds

DQO

To determine the
nature and extent
of contamination in
the surface soils
and to obtain data
for use in a human
health risk
assessment

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
appropriate - yes

Analytical
Method
appropriate - yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table la:

J1

Sampling
Error*

Refer to
qualifications
in Table la:

A1

Sampling
Variability

**

Not
applicable
for Tier n

Potential
Usability

Issues

Minor Impact on Data Usability

The positive results for acetone were qualified as nondetects in all surface soil samples
except sample A18T0 due to trip blank contamination.

Potential uncertainty exists for the bromomethane result in sample A18S7 due to a
calibration nonconformance.

*The evaluation of "sampling error" cannot be completely assessed in data validation.
**Sampling variability is not assessed in data validation.



Table lib
Overall Evaluation of Data for SVOCs in Surface Soil Samples

Callahan Mining Superfund Site
Case 33595, SDGA18D9

Semivolatile Organic Compounds

DQO

To determine the
nature and extent
of contamination in
the surface soils
and to obtain data
for use in a human
health risk
assessment

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
appropriate - yes

Analytical
Method
appropriate - yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table Ib:

Al,i',P

Sampling
Error*

Refer to
qualifications
in Table Ib:

None

Sampling
Variability

*•

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability

The positive results for caprolactam were qualified as nondetects in samples A18S9,
A18T0, A18T1, A19CS, A19C9, A19D0, and'A19Dl due to method blank contamination.

Potential uncertainty exists for the 3,3'-dtchlorobenzidine and 3-nitroaniline results in all
samples due to calibration nonconformances.

Potential uncertainty exists for the bis(2-ethylhexyl)phtha]ate andbenzo(k)fluoranthene
results in samples A18D9, A18S7, A18S8, A18S9, A18T0, A18T1, A19C8, and A19D2
due to calibration nonconformances.

*The evaluation of "sampling error" cannot be completely assessed in data validation.
*+SampIing variability is not assessed in data validation.



Attachment 3
Table III: Tentatively Identified Compound

Summary



Table m
Tentatively Identified Compound (TIC) Summary

for Callahan Mining Superfund Site
Case No. 33595 SDG No. A18D9

n-Hexadecanoic Acid

Bacchotricuneatin

1,l'-Biphenyl, 2,4',5-trichloro-

1, l'-Biphenyl, 2,4,6-trichloro-

1,1 '-B iphenyl, 3,3',4,4'-tetrachloro-

I,l'-Biphenyl, trichloro-

1,l'-Biphenyl, 2,3,4',6-telrachloro-

1,1 '-Biphenyl, 3,3\4,4'-tetrachloro-

1,l'-Biphenyl, 2,3,3',4'-tetrachloro-

1,1'-Biphenyl, 2,2',3,4,6-pentachloro-

1, l'-B iphenyl, 2,3,4',6-tetrachIoro-

1,1 '-Biphenyl, 2,4,4',6-tetrachIoro-

I, l'-Biphenyl, 2,31,4,4'-tetrachloro-

1,1'-Biphenyl, 2,21,6,6'-tetrachloro-

I,l>-Biphenyl,2,2',4,4',5-pentachIoro-

la'-Biphenyt^^'^^S-pentachloro-

1,1 -B iphenyl, 2,3 ',4,5',6-pentachloro-

2-NaphthaIenol, l-[4-nitrop)]

.gamma.-Sitosterol

Heptadecane

• Nonadecane

Heneicosane

2,6,11-Trimethyldodecane

1 i

i

i

i

i

i

i

i

2

1

1

1

1

2

2

3

1

1

1

1

3

1

1

I n n - -millBM

i

i

i



The number indicated in the above tables represents the number of compounds of that classification identified
in the sample.

No TICs were identified in samples A18E0 and A19D6. Only unknown TICs were identified in samples
A18S8, A18S9, A18T0, and A19D1. Therefore, these samples were not included in the TIC Summary Table.



Attachment 4
ORDA Form



REGION I, EPA-NE ORGANIC REGIONAL DATA ASSESSMENT (ORDA)*

CASE ft: 3 3 5 ^ SITE NAME: C a t U i » / \ \4tniu0

LAB NAME: SAWn>JC|r-W)J # OF SAMPLES/MATRIX: \\\\$A®>

SPG ft: A 1 f ft ^ VALIDATION CONTRACTOR: T T t C

SOW ^/CONTRACT #: VALIDATOR'S NAME:

EPA-NE DV TIER LEVEL: "3H. DATE DP REC'D BY EPA-NE:

TPO/PO: **ACTION FYI \f DV COMPLETION DATE:

ANALYTICAL DATA QUALITY SUMMARY

. VOA SV
1. Preservation and Contractual Holding Times o -p
2. GC/MS / GC/ECD Instrument Performance Check ^ p
3. Initial Calibration O X>
4. Continuing Calibration O p
5. Blanks O - p
6. Surrogate Compounds o O
7. Internal Standards p r>
8. Matrix Spike/Matrix Spike Duplicate f>
9. Sensitiviry Check J A .
10. PE Samples-Accuracy Check 6
11. Target Compound Identification
12. Compound Quantitation and Reponed QLsp Q p Q Q
13. Tentatively Identified Compounds Q Q
14. Semivolatile Cleanap/Pesticide/PCB Cleanup t&ft Tfa
15. Data Completeness D T>15. Data Completeness
16. Overall Evaluation of Data

Pest/PCB

o = Data had no problems or were qualified due to minor contracmal problems.
m = Data were qualified due to major contractual problems.
z = Data were rejected as unusable due major contractual problems.

ACTION ITEMS: (z items).

AREAS OF CONCERN: (m items)_

COMMENTS:

*This form assesses the analytical data quality in terms if contractual compliance only. It does not assess sampling
errors and/or non-coniracruai analytical issues that affect data quality.

**Check "ACTION" only if contractual defects resulted in reduced payment/data rejection recommendations.

Validator: UWWUMX K II JAdfU Date:

INSTRUCTIONS ON REVERSE SIDE

12/96



Attachment 5
Data Summary Tables



Slle: Callohan Mining Superfund Silo • Brookavllle, ME
Case Numbor 33595. SDO AI6D9

DATA SUMMARV TABLE
VOC Analysis (OLM04.3)

Surface Soil Ssmplas
(Units: utAe)

Chloromethane
Vinyl chlsxlde

Bromomathane
Chloroelhana

TrichlorbFluoreimethane
1,1-DlchlorHthene

1.1.2-TrIchlo.ro-l,2,2.trllluara! thane
AcBlona

Carbon tfauinde
Methyl acetate

Malhylena cMnkJa
tram-1,2-Dlenloro9ttiena

Methyl ten-butyl ether
U-Dlchloroeihane

2-BullnOdO (WEK)
Chloroform

1,1,1-TJtatilgroeihaM
Cycloherana

Carbon letrachloride
Trlchloroethens

1,2-Dlohlofooiliens
Benzene

Mathyloyclohettna
1,2-Dlohloraprapana

Bromodlchloronielhana
CIB-1 ,3-Dlchloropfopene
4-Maihyl-2-E»nianone

Toluene
lrana-1,3-Dlchlofopropeiie

1,1,2-Tflchloroe thane
Tetrachlorosthena

2-Kexanone
Dlbromochloromelhane

Ethylenedlbrsmlde
ChlorobenzBne
EViylbenzene
Xylenes (lolaJ)

Styrene
Sromolorm

laopropylbsniene
1.1.2^-Telraehlon»ttian9

1,3-Dlchlofotjenieno
|.4-Dlehl«obenzen9
1,2-Dlehlorobenzene

1,2-DlbroiTia-3-chloropropane
1.2.4-Tflohlorobenzane

__
10 .
ID
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
ID
10
10
10
10
10
1 0 •
10
10
10
10
10
10
10
10
10
113

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

. 12U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

iau
12 U
12 U
12 U
12 1)
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

' 12 U
12 U
12 U
12 U
2 J
12 U
2J
12 U
12 U

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

._
12 U 1
12 U 1
12 UJ 1
12 U 1
I2U 1
12 U 1
12U 1
12U 1
12 U 1
12 U - 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
t2U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1

12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U- 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 IP 1
12 U 1
12U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1

11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 LI 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U .1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 Lt 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 u 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1

TTQ T
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
II U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U . 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1

11 U 1
11 U • 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11II 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U t
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1
11 U 1

12 U . 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U ' 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1

• 12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12 U 1
12 U 1
12 U 1

12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 0 1
12 U 1
12 U 1
12 U 1
12 U 1
12U 1
12U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 1) 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1

. 12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1
12 U 1

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

13 U 1
13U 1
13 U 1
13 U 1
13 0 1
13 U 1
13U • 1
13 U 1
13 U 1
13 U 1
13 U 1
13U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1

'13 U • 1

13 U 1
13 U 1
13U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1
13 U 1

1 13 U 1
13U 1

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
1 1 LI

11 U
11 U

• 1 1 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

1
i
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
BJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

io u
10 U
10 U
10 u
10 u
10 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10U
10 U
10U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 u
10 U
10 U
10 U
10 U

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

All r«ulU reported en a dry walghl baalL
CRQL • Control Riqukad Qmr.lSufcn LlmB [not oonaotad tor ponj.nt HlUa)
DF - DQufon F u »

U • U n d t H M • ! In* tpn t lM quantlutlon limit
UJ • E»ftnj>w nontetacl dua to n°n»ntarmanoaa Umtlfltd h ttwvandatkm ivjmmwy
J-EilmatHtvalut
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Site: Cillahan Mining Superfund S:to - Breoktvllla, ME
Cue Number 33565, SDQ A18DB

Beru
Phenol"

2-CWorophenol
BU(2-chloroethyl)e1her

2-MfJrylphmnjl
2,2'-Oiybli{1-Criloroprapina}

Acalgphenone
4-Methylphenol

N-NllfB»dl-n-prQpylBmlne
Heneohloriiaihana

Nitrobenzene
laophiirona

2-Nitrophsnol
2,4-Dlmilhylphetiol

Sla(2'ChloroalrnxyJ methane
2,4-Dlchlorgphanol

Naphthelene
4-Chloro«nl1lne

Hazachlorabutadlene
Caprolaclam

4-CMon>-3-MelhyfpriBnol
2-Malhylnaphtrialen«

HexachtorocycfopanLadlene
2,4,9-TrichlomJilieml
2,4,5-TiicWonjptionol

IJ'-Blphenyl
2'Chlom naphthalene

2-NHmenlllne
Dlmelhyl phttialala
2,8-Dlnllrotoluens
Annaphthylerw

3-NHn>en>llne
Actnaphihene

2.4-Dlnllraphercl
4-Nltrephernl
Dlbaruafuran

£j4*DlnllrolDtuens
tHsthytpMrmloU

Fluorane
4-Cnkmjphaiiyl phanyl othxsr

4-NlbDenlllne
4,6-DlnlliD-S-malrr/lphanol

N-Nllroeodrphonylamlne
4-Bromopherr/l prtanyl eiher

Kemehlarobonlene
Alrulrw

PantBctilorcpnenol
PhenanilirBM
Anthracene
Cnfeuola

Dl-n-tutyl phlheleta
Fluoranuwne

Pjrrana
Butyl benzyl phlhabla
3,3'-DlchlorobarYUdlne
Bemo(a)Bnlhracena

Chryaene
BI»[Z.Blliylhar/1) prithalele

Dl-n-ecfyi phlhelele
Benza(b)fluaranlhene
BenZD[k)(1ij0fnn11iene

Benzo{B)pyrene
lndgno(l,2,3-cd)pyrene

Dlbemo[a,h) anlhraeena
Bgnzo(D,hll)pary1ena

3wO
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
830
330
330
830
330
330
330
830
330
839
830
330
330
330
330
330
830
839
330
330
330
330
830
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

380
360
380
380
380
380
380
380
380
380
360
380
380
380
380
360
380
380
380
380
380
3B0
380
S70
380
360
970
360
380
380
S70
380
970
S7O
380
380
380
380
380
t)70
970
380
990
380
360
970
380
380
380
360
380
360
380
380
3B0
380
380
380
360
380
369
380
380
380

U
U
U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
UJ
u
u
UJ
u
u
u
u

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

380
380
3BO
380
380
380
390
380
380
380
360
380
380
380
380
380
380
380
380
380
380
390
39D
970
380
380
B7O
380
380
380
970
380
870
670
380
390
3S0
960
380
870
B7O
380
3SO
380
380
870
380
380
380
380
380
380
380
360
380
380
380
380
380
380
380
380
380
380

U 1
U I
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1

• U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
UJ 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
•u 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
UJ 1
U 1
U 1
UJ 1
U 1
U 1
UJ 1
U 1
U 1
U 1
U 1

0
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

* 410
410
410
410
410
1000
410
410
1000
410
410
410
1000
410
1000
1009
410
410
410
410
410
1009
1000
410
410
410
410
1009
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
UJ
u
u
UJ
u
u
u
u

390
390
390 U
390 U
390 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U

U
U

380
380
380 U
380 U
380 U
380 U
390 U
380 U
390 U
950 U
390 U
390 U
950 U
310 U
390 U
390 U
990 UJ
399 U
650 U
990 U
330 U
390 U
330 U
390 U
369 U
990 U
660 U
390 U
399 U
389 U
390 U
990 U
390 U
390 U
350 U
380 U
380 U
380 U
380 U
380
390
390 U
48 J
390 U
390 U
390 UJ
390 U
390 U
399 U
390 U

370 U
370 U
370 U
370 U
370 u
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
930 U
370 U
370 U
930 U
370 U
370 U
370 U
930 UJ
370 U
930 U
990 U
370 U
370 U
370 U
370 U
379 U
930 U
«39 U
370 U
370 U
370 U
370 U
.930 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 UJ
370 U
370 U
370 UJ
370 U
370 U
370 U
370 U

370 U
370 U
370 U
370
370 U
370 U
370 U 1
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
920 U
370 U
370 U
920 U
370 U
370 U
370 U
920 UJ
370 U
920 U
920 U
370 U
370 U
370 U
370 U
370 U
920 U
920 U
370 U
370 U
370 U
370 U
920 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 UJ
370 U
370 U
370 UJ
370 U
370 U
370 U
370 U

1 419 U
1 410 U

419 U
E4 J
419 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U 1
1000 u
4<0 U
410 U
1000 u
260 J
410 U
419 U
1000 UJ
410 U
1000 U
1000 u
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410 U

419 U

419 U
1000 U
410 U
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470 LI
470 U
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479 U
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420 U
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1100 U
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1100 U
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1190 U
1100 U
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1100 U
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420 U
420 U
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1100 U
429 U
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420 U
420 U
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420 U
420 U
420 U
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420 U
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370
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930
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370
979
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370
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U
U
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u
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u
u
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u
u
u
u
u
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u
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I)
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u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u.
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
J
u
u
UJ
u
u
u
u
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Silo: Callihan Mining Supamind Silo - Braokavllla, ME
Case Number 33595, 9DQ AT6D8
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TRCMarch 17, 2005
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, MA 01863-2431 •

Subject: Work Assignment No. 161-RICO017H
Case No. 33852, SDGs MA1GN7 and MA1GN8
Ceimic Corporation, Narragansett, RI
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

Metals: 8/Residential Wells/ MA1GN7, MA1GN8,MA1GN9,MA1GPO,MAIGP1,
MA1GP2, MA1GP3, MA1GP4
(Field duplicate pair: MAIGN7/MA1GN8)

1/PE Sample/ MA1GP5

Dear Ms. Clark:

A Tier II validation, in accordance with the Region I, EPA-NE Data Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating Region I, EPA-NEData
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for eight residential well samples
and one performance evaluation (PE) sample collected by TRC Environmental Corporation on January 11,
12, and 13,2005 from the Callahan Mining Superfund Site in Brooksville, Maine. All samples were
analyzed for metals under the Contract Laboratory Program (CLP) Routine Analytical Services (RAS)
program using the ILM05.3 Statement of Work (SOW). The metals analysis was modified to report
lower quantitation limits through Flex Clause Modification Reference #1194.1. It should be noted that the
laboratory reported the results for the above-listed samples in two separate sample delivery groups (SDGs)
although these samples were submitted together and analyzed under the same Hex Clause Modification
Reference number. This report represents the validation of both of these SDGs.

In accordance with the EPA-approved project plans for the site, Tier n validation was performed on all
samples in this SDG. The data were evaluated based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit - Tier I)
* • Holding Times and Sample Preservation

Booft Mills South, Foot of John Sfreef • Lowell, Massachusetts 01852
Telephone 978-970-5600 • Fax 978453-1995 ©



* • ICP-MS Tuning and Mass Calibration
• Instrument Calibration
• Blanks
• ICP Interference Check Sample Results

* • Matrix Spike (MS) Results
* • Laboratory Duplicate Results

• Field Duplicate Results
* • Laboratory Control Sample (LCS) Results

• Internal Standards
• Laboratory Fortified Blank Sample (LFB) Results

NA • Furnace Atomic Absorption Results
ICP Serial Dilution Results

• Detection Limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples

* - All criteria were met for this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method or to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Tablell: Ovei^EvaluationofData-summarizessitedataqualityobjectives(DQOs)and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier II data
validation review.

Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs:

• To determine the impact to drinking water from the site and to support a human health risk

assessment.

All results are usable for project objectives.

The validation actions applied as a result of sampling error are summarized below:

me
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• The positive results forcopper and lead were qualified as estimated (J) in all samples due
to high relative percent differences (RPDs) for these analytes in the evaluation of the field
duplicate pair. The direction of the bias cannot be determined from this nonconformance.
These results are usable for project objectives as estimated values which may have a minor
impact on the data usability.

The validation actions applied as a result of analytical error are summarized below:

• The following results were qualified as nondetects (U) due to laboratory blank
contamination: antimony in samples MA1GN7, MA1GN8, MA1GN9, MA1GP0,
MAI GP1, and MA1GP2, arsenic in sample MA1GN7, chromium in samples MA1GN7,
MA1GN8, MA1GN9, MA1GP1, MA1GP2, MA1GP3, and MA1GP4, selenium in
samples MA1GP0 andMAlGP4, silver in samples MA1GN7, MA1GP0, MA1GP1, and
MAlGP2,andvanadiuminsamplesMAlGPlandMAlGP2. The results are still usable j
for project objectives. This qualification may have a minor impact on data usability.

• The positive and nondetect results for cobalt in all samples were qualified as estimated
(J/UJ) due to negative contamination in the laboratory blank analyses. The results are
usable for project objectives as estimated values and nondetects with estimated
quantitation limits which may be biased low. This qualification may have a minor effect on
the data usability.

• The positive and nondetect results for arsenic were qualified as estimated (J/UJ) in all
samples due to low recovery in the LFB sample. The results are usable for project
objectives as estimated values and nondetects with estimated quantitation limits which may
be biased low. This qualification may have a minor effect on the data usability.

• The positive results for copper and zinc were qualified as estimated (J) due to high percent
differences (%Ds) for these analytes in the evaluation of the serial dilution analyses. These
results are usable for project objectives as estimated values. This qualification may have
a minor effect on the data usability.

• Positive results which were greater than the method detection limit (MDL) but less than the
contract-required quantitation limit (CRQL) (for ICP/MS analytes) and <; 2x the MDL (for
ICP/AE3 analytes) were qualified as estimated (J). The following results were affected
by this qualification: iron in samples MA1GN9 and MA1GP2, barium in sample
MA1GN9, beryllium in samples MA1GP0, MA1GP1, and MA1GP2, cadmium in
samples MA1GN7.MA1GN8, MA1GN9, MA1GP0, MA1GP1, andMAlGP2, cobalt
in samples MA1GP0, MA1GP1, and MA1GP2, copper, lead, and vanadium in sample
MA1GP3, and nickel in samples MAlGN9andMAlGP3. There is potential uncertainty
for the accuracy of theses results. The results are usable for project objectives as

TftC
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estimated values which may have a minor impact on the data usability.

The following metals were analyzed by ICP/AES: aluminum, calcium, iron, magnesium, potassium, and
sodium. The following metals were analyzed by ICP/MS: antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, manganese, nickel, selenium, silver, thallium, vanadium, and zinc.

The attached Table I summarizes the Tier II validation recommendations which were based on the
following information:

Instrument Calibration

A CRQLstandaid was analyzed at 2x the required quantitation limit The following table lists the analytes
which exhibited recoveries outside of the validation control limits of 80 -120%.

Antimony

Antimony

Arsenic

CRQL1
122%

CRQL5
137%

CRQL5
130%

,._
No validation actions were required as project samples were not
bracketed by this CRQL standard.

No validation actions were required as project samples were not
bracketed by this CRQL standard.

No validation actions were required as project samples were not
bracketed by this CRQL standard.

Blanks

The following table summarizes the blank contaminants detected in the laboratory blanks and
associated action levels.

SHUBSSSBSHI
Antimony

Arsenic

Calcium

Chromium

Cobalt

Nickel

Selenium

2.51 ug/L

0.13 ug/L

415 ug/L

0.76 ug/L

(-) 0.22 ug/L

0.085 ug/L

0.63 ug/L

TftC
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Qualification of the data was performed as follows:

For positive contamination,

• If the positive sample value was i the CRQL and <; the Action Level, qualify the result as a nondetect (U) at
the reported concentration.

• If the positive sample value was < CRQL and * the Action Level, qualify the result as a nondetect (TJ) at the
CRQL.
If the positive sample value was > the MDL and > the Action Level, report the value unqualified.

For negative contamination,

• If the sample value was nondetect, qualify the result as art estimated nondetect (UJ) at the reported CRQL.
• If the positive sample value was > the MDL and < the Action Level, qualify the result as estimated (J).

Based on the action levels determined, the positive results for antimony in samples MA1GP0, MAIGPI,
and MA1GP2 and arsenic in sample MA1GN7 were qualified as nondetect (U) at the reported
concentrations. The positive results for antimony in samples MA1GN7, MA 1GN8, and MA1GN9,
chromium in samples MA 1GN7, MA1GN8, MA1GN9, MAIGPI, MA1GP2, MA1GP3, andMAlGP4,
selenium in samples MA1GP0 and MA1GP4, silverin samples MA1GN7,MA1GPO,MA1GP1, and
MA1GP2, and vanadium in samples MAIGPI and MA1GP2 were qualified as nondetect (U) at the
CRQL. The positive and nondetect results for cobalt in all samples were qualified as estimated (J/UJ) due
to negative contamination detected.

ICP Interference Check Sample Results

All recovery criteria were met in the ICSAB analysis.

The following table lists the analytes which exhibited recoveries outside of the control limits of 80 -120%
or were detected at levels greater than 2x the MDL in the ICSA solution analysis associated with all
samples. Validation actions were not required as sample interferent levels were less than 50% that of the
level in the ICSA solution.

1 Sodium

| Arsenic

1 Beryllium

Detected at >2x the MDL

340%

Detected at >2x the MDL

TftC
Customer 'Focused Solutions



""
Cadmium

Selenium

Zinc

•• Vanadium

5 9 % |

207%

125%

0%

Field Duplicate Results

Samples MA1GN7 and MA1GN8 were submitted as the field duplicate pair with this sample set. The
following table summarizes the RPDs which were outside of the acceptance criteria.

| Copper
1
|| Lead

71.6

10.1

45.0

2.4

45.6

123

Estimate (I) the positive results for copper in all samples. |

Estimate (J) the positive results for lead in all samples. ||

Internal Standards (ICP/MS)

The following table lists the sample internal standard (IS) areas which were outside of the control limits of
60-125%.

anBSBHHS

MA1GN8

MA1GN9

MAIGN9 2-fold
dilution

wamssemmt
Lithium-6

Lithium-6

Lithium-6

Beryllium

Beryllium

Beryllium

BHHB

133

161

134

Validation action was not required; beryllium
was reported from the 2-fold dilution which

exhibited an acceptable internal standard
recovery.

Validation action was not required as result
for beryllium was nondetect.

As IS recovery was outside of control limits
in the diluted analysis also, beryllium was
reported from the original undiluted analysis.

Laboratory Fortified Blank Sample (LFB) Results

The following table lists the analytes which exhibited recoveries outside of the control limits of 70
130% and the resulting validation actions.

TRC
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ICP Serial Dilution Results

An ICP serial dilution analysis was performed on sample MA1GN9. The following table lists the
analytes which exhibited %Ds greater than 15 and the resulting validation actions.

16% Estimate (J) the positive results for copper in all samples

Estimate (1) the positive results for zinc in all samples.

Detection Limit Results

It should be noted that the quantitation limits were not calculated correctly with the preparation factor. Upon
request during validation, the laboratory resubmitted the results for all samples with the correct quantitation
limits. The project-required quantitation limits were met in all samples.

For the ICP/MS analysis, in which a multiple point calibration was performed, positive results which were
greater than the MDL but less than the CRQL were qualified as estimated (J). The following results were
affected by this qualification: barium in sample MA 1GN9,beryllium in samples MA IGPO, MA 1 GPl, and
MA1GP2, cadmiumin samples MA 1GN7, MA1GN8.MA1GN9, MA1GP0, MA1GP1, andMAlGP2,
cobaltin samples MA IGPO, MA1GP1, and MA1GP2, copper, lead, and vanadium in sample MA1GP3,
and nickel in samples MA 1GN9 and MA 1GP3.

For the ICP/AES analysis, in which a single point calibration was performed, positive results which were
s2xtheMDL were qualified as estimated (J). The following results were affected by this qualification: iron
in samples MAIGN9 andMAlGP2.

Accuracy Check/PE Samples

One metals aqueous PE sample, MA1GP5 (IS4682), was evaluated with this SDG. In the analysis of PE
sample MA1GP5,14 out of 18 detected analytes were evaluated as "Within Limits." Zinc was evaluated
as "warning low", selenium was not evaluated, and calcium and magnesium were detected below the CRQL.
Validation actions were not required on the basis of these evaluations.

TRC
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Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lone MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist

Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Tables
5. IRDA Form
6. Data Validation Worksheets
7. Copy of CLP Flex Clause Modification Reference #1194.1
8. PE Score Reports
9. Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field S amp] ing Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Ed Hathaway, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin

TRC
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Attachment 1
Table I: Recommendation Summary Table



Table I
Recommendation Summary

for Metals Analyses
Callahan Mining Superfund Site

Case# 33852 SDGs MA1GN7 and MA1GN8

MA1GN7

MA1GN8

MA1GN9

MA1GP0

MA1GP1

MAIGP2

MA1GP3

MA1GP4

DW

DW

DW

DW

DW

DW

DW

DW

A l , A \ A \ A 5 , 3 \ P , P , P , P ^ |

A\A3,P,P,P,3\P

A'.AM'.JMMMMMM"

A\A\A5,3l,P,P,P,P,P,P

A1, A3, A5, A6, J \ J2, J3, J*, r , J8, J*

A1, A3, A5, A6. J1, P, P, 3\ P, P, P, P

A\P,P,P,3\P°,Pl

A3,A*,Jl,P,J3,J4

DW - Drinking Water

A1

A2

A3

A6

Accept data, but qualify the result for antimony as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for arsenic as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for chromium as anondetect due to contamination detected
in die laboratory blanks.

Accept data, but qualify the result for selenium as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for silver as a nondetect due to contamination detected in

the laboratory blanks-

Accept data, but qualify the result for vanadium as a nondetect due to contamination detected

in the laboratory blanks.

Estimate (J) the positive results for copper and lead due to a high RPD for these analytes in
the evaluation of die field duplicate pair.



Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lorie MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist

Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Tables
5. IRDA Form
6. Data Validation Worksheets
7. Copy of CLP Flex Clause Modification Reference #1194.1
8. PE Score Reports
9. Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Ed Hathaway, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin

TRC
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Table I
Recommendation Summary

for Metals Analyses
Callahan Mining Superfund Site

Case# 33852 SDGs MA1GN7 and MA1GN8

MAIGN7

MALGN8

MA1GN9

MA1GP0

MA1GP1

MA1GP2

MA1GP3

MA1GP4

DW

DW

DW

DW

DW

DW

DW

DW

A1,A2
>A3,A5,J1,JM3,J4

?J
8 1

II

A'.AM'.J2,!3,!4,;8

A'.AMMUUUUUU11

A'.A'.A'.J ' .F.JVJ4 , JU'.J9

A1, A3, As, A6, Jl, J2, J3, J4, V, P, J9

A1, A3, A5, A6, J1, J2, J3, J4, J5, r , J8, J»

AU'.JMUM'U11

A3, A4, J1, J2, J \ J4

DW - Drinking Water

A1

A5

Accept data, but qualify the result for antimony as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for arsenic as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for chromium as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for selenium as a nondetect due to contamination detected
in the laboratory blanks.

Accept data, but qualify the result for silver as a nondetect due to contamination detected in
the laboratory blanks.

Accept data, but qualify the result for vanadium as a nondetect due to contamination detected
in the laboratory blanks.

Estimate (J) the positive results for copper and lead due to a high RPD for these analytes in
the evaluation of the field duplicate pair.



J2 - Estimate (J/UJ) the positive or nondetect result for cobalt due to negative contamination in the
laboratory blanks. The result may be biased low.

J3 - Estimate (J/UJ) the positive or nondetect result for arsenic due to low iecovery for this
analyte in the J-FB analysis. The result may be biased low.

J* - Estimate (J) the positive results for copper and zinc due to a high %Ds for these analytes in
the serial dilution analysis.

J5 - Estimate (J) the positive result for iron since the result is <;2x the MDL.

J6 - Estimate (J) the positive result for barium since the result is greater than the MDL but less
than the CRQL.

J7 - Estimate (J) the positive result for beryllium since the result is greater than the MDL but less
than the CRQL.

J8 - Estimate (J) the positive result for cadmium since the result is greater than the MDL but less
than the CRQL.

J9 - Estimate (J) the positive result for cobalt since the result is greater than the MDL but less
than the CRQL.

J10 - Estimate (J) the positive results for copper, lead, and vanadium since the results are greater
than the MDL but less than the CRQL.

J1' - Esti mate (J) the positive result for nickel since the result is greater than the MDL but less than
the CRQL.
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Table n
Overall Evaluation of Data - Data Validation Memorandum

Case 33852, SDGs MA1GN7 and MA1GN8

Metals

DQO

To determine the impact to
drinking water from the site
and to support a human
health risk assessment.

Sampling* and/or
Analytical Method

Appropriate
Yes or No

Both - Yes

Measurement Error

Analytical Error

Refer to
qualifications in
R/S Key:

A1 through A6

J2 through J"

Sampling Error*

Refer to
qualifications in
R/S Key

J1

Sampling
Variability**

Potential
Usability

Issues '

Low Biased Results:
- Potential low bias exists for cobalt in all samples due to the
negative contamination in laboratory blanks.
- Poteatial low bias exists for arsenic in all samples due the to low
recovery in the LFB analysis.

Potential Uncertainty in Results:
- Quantitation limits for antimony, arsenic, chromium, selenium,
silver, and vanadium were elevated in select samples due to
laboratory blank contamination.
- Potential uncertainty exists for select vanadium, iron, barium,
cadmium, cobalt, copper, beryllium, nickel, and lead results which
were s2x the MDL for ICP/AES or greater than the MDL but less
than the CRQL for ICP/MS.
- Poteatial uncertainty exists for the copper and zinc results in all
samples due to high %Ds in the serial dilution analysis.
• Potential uncertainty exists for the copper and lead results in all
samples due to the high RPDs for these analytes in the evaluation
of the field duplicate pair.

Results discussed above can still be used for project objectives
as estimated values or nondetects with estimated quantitation
limits. These Issues may have a minor impact on the data
usability.

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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CASE NO.

INORGANIC REGIONAL DATA ASSESSMENT

SITE

Region X.

LABORATORY

SDG>' mfti
SOW# XLHOS.i

NO OF SAMPLES/MATRIX

REVIEWER(IF NOT ESD)_

REVIEWER'S NAME

8 /K> iP£

lcvt<l
DPO:ACTIQN FYI COMPLETION DATE D3/Q1

DATA ASSESSMENT SUMMARY

. 1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. ICS
5.. LCS
6V DUPLICATE ANALYSIS

7. . MATRIX SPIKE
8. MSA
9. SERIAL DILUTION
10. SAMPLE VERIFICATION
11. OTHER QC
12. OVERALL ASSESSMENT

O = Data had no problems, or qualified due ro minor problems.

M = Data qualified due to major problems.

Z = Data unacceptable.

X = Problems, but do not affect data.

ACTION ITEMS:

CYANIDE

AJREAS OF CONCERN:

NOTABLE PERFORMANCE:

Validator: Date: 02
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Site: Callahan Mining Superfund Site • Brooksvllle, ME
Case Number 33852, SDGs MA1GN7 and MA1GN6

DATA SUMMARY TABLE
Metals Analysis (ILM0S.3)
Drinking Water Samples

(Units: ug/L)

Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobait
Copper

Iron
Lead

Magnesium
Manganese

Nickel
Potassium
Selenium

Silver
Sodium
Thallium

Vanadium
Zinc

50

0.5

0.2

2.0

0.2

0.2

1000

2.0

1.0

2.0

100

0.2

50

1.0

1.0

100

3.0

1.0

1000

0.5

1.0

2.0

25.0

0.25

0.12

3.6

0.10

0.03

24,200

1.0

O.50

71.6

54.6

10.1

2550

0.87

0.73

5650

1.5

0.50

13,300

0.25

0.50

28.7

U
UJ
J

U
U

U
U
J

25.0

0.25

0.10

3.7

0.20

0.02

24,300

1.0

0.50

45,0

37.9

2.4

2560

0.90

0.59

5650

1.5

0.50

13,400

0.25

0.50

31.3

U
UJ
J

u
u

u
u
J

25.0

0,25

0,22

0.95

0.10

0.02

19,400

1.0

0.50

34,9

15.1

0,77

3760

1.6

0.35

1150

1.5

0.50

9310

0.25

0.50

25.1

U

UJ

J

J

J

u
u

u
u
J

25.0
0.34

0.33

5.6

0,04

0.08

11,300

78.8

0.05

82.7

42.3

14,7

2420

1.1

0.62

4610

1.5

0.50

11,000

0.25

0.50

22,0

U
U

U
u
J

25.0

0.28

0.40

2.9

0,08

0.06

17,400

1.0

0.11

80.8

287

162

1740

16.7

2.3

712

1.5

0.50

7800

0.25

0.50

56.4

U

J

J

25.0

0.26

0.25

4.7

0.06

0.04

9390

1.0

0.16

317

11.6

20.4

4930

2.3

1.9
4940

1.5
0.50
10,400

0.25

0,50

31.9

U
U

U
U
J

25.0

0,25

0.28

1.0

0.10

0.10

24,800

1.0

0.50

0.79

50.0

0.03

3720

0.50

0.29

1320

1.5

0.50

6760

0.25

0.48

2.2

U
UJ
J
u
J

u
J

u
u

u
J
J

25.0

0.25

0.10

1.0

0.10

0.10

40,800

1.0

0.50

11.5

50.0

4.0

4970

0.50

0.61

1200

1.5

0,50

11,700

0.25

0.53

1.6

U

UJ

J

U

J

U

u

CHQL - Contract-Required Quantltation Limit
J • Estimated value
UJ - Estimated nondetect
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ntcMarch 1, 2005
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161-RICO-017H
Case No. 0249M, SDG D05755_IB
Southwest Research Institute, San Antonio, TX
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

Mercury: 8/Drinking Waters/ D05755, D05756, D05757, DO5758, D05759, DO5760,
D05764,D05766
(Field duplicate pair: D05755/D05756)

1/PE Sample/ D05762

Dear Ms. Clark:

A Tier II validation, in accordance with the Region I, EPA-NEData Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating Region I, EPA-NEData
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for eight drinking water samples
and one performance evaluation (PE) sample collected by TRC Environmental Corporation on January 11,
12, and 13,2005 from the Callahan Mining Superfund Site in Brooksville, ME. All samples were analyzed
for mercury under the Metcalf & Eddy Remedial Action Contract Delivery of Analytical Services (DAS)
program using Metcalf & Eddy's DAS Specification, D-004.1, Analytical Specificationfor the Analysis
of Low Concentration Metals and Cyanide in Aqueous Samples, June 2001.

In accordance with the EPA-approved project plans for the site, Tier II validation was performed on all
samples in this sample delivery group (SDG). The data were evaluated based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit - Tier I)
* • Holding Times and Sample Preservation
* • Instrument Calibration
* • Blanks
NA • ICP Interference Check Sample Results

Booll Milts Soulh, Foot of John Slreet • Lowell, Massachusetts 01852
Telephone 978-970-5600 • Fax 978-453-1995 ®



* • Matrix Spike (MS) Results
* • Laboratory Duplicate Results
* • Field Duplicate Results
* • Laboratory Control Sample (LCS) Results
* • Laboratory Fortified Blank Sample (LFB) Results
NA • Furnace Atomic Absorption Results
NA • ICP Serial Dilution Results
* • Detection Limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples

* - All criteria were met for this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method or to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table IRecomrnendation Summary Table - sunimarizes validation recommendations
Table H: Overall Evaluation of Data - summarizes site data quality objectives (DQOs) and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier II data
validation review.

Overall Evaluation of Data and Potential Usability Issues

• To determine the impact to drinking water from the site and to support a human health risk
assessment.

All results are usable for project objectives. Validation actions were not required as a result of sampling
or analytical error.

The attached Table I summarizes the TierII validation recommendations which were based on the following
information:

Accuracy Check/PE Samples

One mercury aqueous PE sample, D05762 (HG3881), was evaluated with this SDG. In the analysis of
PE sample D05762, mercury was evaluated as "Within Limits."

7KC
Customer-Focused Solutions



Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lorie MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist

Tier H Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table III: Tentatively Identified Compound Summary (NA)
4. Data Summary Table
5. IRDA Form
6. Data Validation Worksheets
7. Copy of non-CLP Analytical Method (M&EDAS Specification D-004.1)
8. PE Score Reports
9. Copies of Telephone Logs/Communication Forms (NA)
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Leslie McVickar, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin

TRC
Cuslomer-Fxused Solutions
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Table I: Recommendation Summary Table



Table I .
Recommendation Summary

for Mercury Analyses
Callahan Mining Superfund Site
Case# 0249M, SDG DO5755JQB

DW - Drinking Water

A - Accept results.

D05755

D05756

D05757

DO5758

D05759

D05760

D05764

D05766

DW

DW

DW

DW

DW

DW

DW

DW

A

A

A

A

A

A

A

A



Attachment 2
Table II: Overall Evaluation of Data



Table 0
Overall Evaluation of Data - Data Validation Memorandum

Case 0249M, SPG P0575SJB

Mercury

DQO

To determine the impact to drinking
water from the site and to support a
human health risk assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Both - Yes

Measurement Error

Analytical Error

Refer to
qualifications in
R/S Key:

None

Sampling Error*

Refer to
qualifications in
R/S Key

None

Sampling
Variability**

Potential
Usability

Issues

All results can be used for project objectives without
qualifications.

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.
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Table III: Tentatively Identified Compound

Summary
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IRDA Form



INORGANIC REGIONAL DATA ASSESSMENT
Region X

CASE NO.

LABORATORY

SDG #

SOW#

DPO: ACTION

SITE

NO OF SAMPLES/MATRIX

REVTBWER(IF NOT ESP)

REVIEWER'S NAME

FYI COMPLETION DATE

DATA ASSESSMENT SUMMARY

ICP AA CYANIDE

. 1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. ICS
5.. LCS
6.̂  DUPLICATE ANALYSIS
7. MATRIX SPIKE
8. MSA
9. SERIAL DILUTION
10. SAMPLE VERIFICATION
11. OTHER QC
12. OVERALL ASSESSMENT

0 = Daia had no problems, or qualified due lo minor problems.

M = Data qualified due to major problems. '

Z = Data unacceptable.

X = Problems, but do not affect data.

ACTION ITEMS:

AREAS OF CONCERN:

NOTABLE PERPORMANCE:

Validator: Date:
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Data Summary Tables



Site: Callahan Mining Superfund Site - Brooksville, ME
Case Number 0249M, SDG D05755JB

DATA SUMMARY TABLE
Mercury Analysis (D-004.1)

Drinking Water Samples
(Units: ug/L)

• ili
M ] rsl^*^-1V-1 • IS '-1 ?1ii=iH i ̂ 1U ̂ JtV^^JBi t ^ j r « e i ; - if ;*1 !̂ 111 H^liaaHJ H HI i I s i rt if*?<J i?iniT F > • SF'T 4. ̂ r> iy!O fcg-Hft l i

Mercury 0,1

wsasmtm
QL- Quantitation Limit
DF - Dilution Factor

U - Undetected at the specified quantitation limit

Page 1 of 1



TRC
Customer-Focused Solutions

March 7, 2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
Office of Environmental Measurement and Evaluation
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161-RICO-017H
Case 33748, SDGA1G92
A4 Scientific, Inc., The Woodlands, Texas
Callahan Mining Superfund Site, Brooksville, Maine
Tier IH Organic Data Validation

Volatiles: 8/Drinking Waters/ A1G92, A1G93, A1G94, A1G95, A1G96,
A1G97, A1GA1, A1GN3

(Drinking Water Field Duplicate Pair/A1G92 and A1G93)
I/Trip Blank/ A1G99
1/PE Sample/ A1G98

Dear Ms. Clark:

A Tier IH data validation, in accordance with the USEPA Contract Laboratory Program National
Functional Guidelinesfor Low Concentration Organic Data Review (June 2001) and the Region I,
EPA-NEData Validation Functional Guidelinesfor Evaluating Environmental Analyses, December
1996 criteria, as deemed appropriate, was performed on the organic analytical data for eight drinking water
samples (including one field duplicate pair), one trip blank, and one performance evaluation (PE) sample
collected from the Callahan Mining Superfund Site in Brooksville, Maine by TRC Environmental
Corporation on January 11,12, and 13,2005. The samples were analyzed for volatile organic compounds
(VOCs) under the Contract Laboratory Program (CLP) Routine Analytical Services (RAS) program using
the USEPA Contract Laboratory Program Statement of Work for Analysis of Low Concentration
Organic, OLC03.2. Tier HI validation was conducted on ail samples in this sample delivery group (SDG).

The Tier lH data validation was based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit - Tier I)
* • Preservation and Technical Holding Times
* • Gas Chromatography/Mass Spectrometry (GC/MS) Tunes

• Initial and Continuing Calibrations

BooH Mills South, Foot of John Street • Lowell, Massachusetts 01 852
Telephone 978-970-5600 • Fax 978-453-1995 ®



Ms. Clark
Page 2

•
•

* •
•

* •
NA •

•
*

* *
•

NA •
* •

*

Blanks
Surrogate Recoveries
Internal Standards
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results
Field Duplicate Results
Sensitivity Check
Accuracy Check/PE Samples
Target Compound Identification
Compound Quantitation and Reported Quantitation Limits
Tentatively Identified Compounds (TICs)
Semivolatile Cleanup
System Performance

All criteria were met.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Table HI: Tentatively Identified Compound Summary - summarizes the TIC results for the VOC

analyses

Data Summary Table - summarizes accepted, qualified and rejected data

Overall Evaluation of Data and Potential Usability Issues

Following is a summary of the site DQOs:

• To determine the impact to drinking water from the site and to obtain data for use in a human health
risk assessment.

All results are usable for project objectives with the exception of dichlorodifluoromethane, chloromethane,
bromomethane, chloroethane, and carbon disulfide in samples A1GN3 and AlGAl. Qualifications applied
to the data as a result of sampling error are summarized below.

TRC
lofneffocused Solutions



Ms. Clark
Page 3

The positive results for acetone in samples A1G92, A1G93, A1G94, A1G95, A1G96, A1G97,
and A1GN3 and 2-butanone in sample A1G97 were qualified as nondetects (U) due to trip blank
contamination. These results are still usable for project objectives. This qualification has a minor
impact on data usability.

Qualifications applied to the data as a result of analytical error are summarized below.

• The nondetect results for dichlorodifluoromethane, chloromethane, bromomethane, chloroethane,
and carbon disulfide in samples A1GN3 and A1GA1 were rejected (R) due to surrogate
recoveries less than 20%. These results are not usable forproject objectives. This qualification
may have a major impact on data usability.

The positive results for methylene chloride in all samples were qualified as nondetects (U) due to
laboratorymethodblankcontamination. These results are still usable for project objectives. This
qualification has a minor impact on data usability.

• The nondetect results for methylene chloride were qualified as estimated (UJ) in all samples due
to calibration nonconformances. These results are usable for project objectives as nondetects with
estimated quantitation limits. This qualification has a minor impact on data usability.

• The nondetect results for dichlorodifluoromethane, chloromethane, bromomethane, chloroethane,
and carbon disulfide in samples A1G96 and A1G97 and the nondetect results for cis-1,3-
dichloropropene, trans-1,3-dichloropropene, and 1,1,2-trichloroethane in sample A1G95 were
qualified as estimated (UJ) due to low surrogate recoveries. These results are usable for project
objectives as nondetects with estimated quantitation limits and may be biased low. This
qualification has a minor impact on data usability.

• All nondetect results in sample A1G95 were qualified as estimated (UJ) due to low recoveries in
the MS/MSD analyses. These results are usable for project objectives as nondetects with
estimated quantitation limits and may be biased low. This qualification has a minor impact on data
usability.

The attached Table I summarizes the Tier in validation recommendations which were based on the
following information:

TftC
Customer-Focused Solutions
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Initial and Continuing Calibrations

The percent relative standard deviation (59.2) andpeicent differences (41.8/45.8) of methylene chloride
were outside of the acceptance criteira in the initial and continuing calibrations associated with all samples
in this SDG. Methylene chloride was not detected in the samples in mis SDG; these nondetect results were
qualified as estimated (UJ) due to the calibration nonconformances.

Blanks

Target compounds were detected in the method blanks and trip blank (A1G99) associated with the
samples in this SDG. The following table summarizes the maximum concentrations detected.

Methylene chloride

Acetone

2-Butanone

1,2,3-Trichlorobenzene

Method

Trip

Trip

Method

0.89

. 15

3.2

0.10

0.5

5

5

0.5

CRQL - Contract Required Quantitation Limit

Blank Actions (due to blank contaminants):

Methylene chloride (since detected at <10x the CRQL):

Sample results < CRQL were qualified as nondetects (U) at the CRQL.
Sample results i CRQL were qualified as nondetects (U) at the reported concentration if the result was <10x the

concentration detected in the blank, based on professional judgment.

Acetone (since detected at >2x the CRQL):

Sample results < CRQL were qualified as nondetects (U) at the CRQL.

Sample results z. CRQL but < the blank concentration were qualified as nondetects (U) at the reported concentration
detected in the blank.
Sample results z CRQL and > the blank concentration were qualified as nondetects (U) at the reported concentration
if the result was <10x the concentration detected in the blank.

2-Butanone (since detected at <2x the CRQL):

Sample results < CRQL were qualified as nondetects (U) at the CRQL.
Sample results ^ CRQL were qualified as nondetects (U) at the reported concentration if the result was <10x the
concentration detected in the blank, based on professional judgment.

TftC
Customer-Focused Sotutionj
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1,2,3-Trichlorobenzene (since detected at < the CRQL):

Sample results < CRQL were qualified as nondetects (U) at the CRQL.
Sample results i CRQL were qualified as nondetects (U) at the reported concentration if the result was <5x the
concentration detected in the blank, based on professional judgment

The positive results formethylene chloride in samples A1G96, A1G97, A1GA1, and A1GN3, acetone in
samples A1G92, A1G93, A1G94, A1G95, A1G96, A1G97, and A1GN3, and 2-butanone in sample
A1G97 were qualified as nondetects (U) at the CRQL since the concentrations detected were below the
CRQL. The positive results for methylene chloride in samples A1G92, A1G93, A1G94, A1G95, and
A1G99 were qualified as nondetects (U) at the reported concentrations since the concentrations detected
were greater than the CRQL and <10x the blank concentration. 1,23 -Trichlorobenzene was not detected
in any samples in this SDG; qualification of the data for 1,2,3-trichlorobenzene was therefore not required.

Surrogate Recoveries

The following table summarizes the surrogate recoveries which were outside of the acceptance criteria and
the associated validation actions.

A1GN3

Validation Action

A1GA1

Validation Action

A1G97

Validation Action

A1G96

17 .

Reject (R) the
associated

nondetect results.

18

Reject (R) the
associated

nondetect results.

20

Estimate (UJ) the
associated

nondetect results.

24

ok

NA

122

None; associated
results nondetects.

ok

NA

ok

ok

NA

ok

NA

ok

NA

ok

ok

NA

134

None; associated
results nondetects

ok

NA

ok

TAC
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Validation Action

A1G95

Validation Action

•HHHBD

Estimate (UJ) the
associated

nondetect results.

ok

NA

MBammmam
NA

ok

NA

WBBmmmam
NA

76

Estimate (UJ) the
associated

nondetect results.

NA

ok

NA

Associated compounds:
chloroethane-d5: dichlorodifluoromethane, chloromethane, bromomethane, chloroethane, carbon disulfide
toluene-d8: trichloroethene, toluene, tetrachloroethene, ethylbenzene, xylenes (total), styrene, isopropyl benzene
trans-l,3-dichloropropene: cis-l,3"dichloropropene, trans-13-dichloropropene, 1,1,2-trichloroethane
1, l,2,2-tetrachloroethane-d2:1,1,2,2-tetrachloroethane, 1,2-dibromo-3-chIoropropane

The nondetect results fordichlorodifluoromethane, chloromethane, bromomethane, chloroethane, and
carbon disulfide in samples A1GN3 and AIGA 1 were rejected (R) due to surrogate recoveries less than
20%. The nondetect results fordichlorodifluoromethane, chloromethane, bromomethane, chloroethane,
and carbon disulfide were qualified as estimated (UJ) in samples A1G96 and A1G97 due to low surrogate
recoveries. The nondetect results forcis-l,3-dichloropropene,trans-l,3-dichloropropene, and 1,1,2-
trichloroethane were qualified as estimated (UJ) in sample A1G95 due to low surrogate recovery.

MS/MSD Results

Sample A1G95 was designated for MS/MSD analyses with this sample set. The following table
summarizes the nonconformances observed in the MS/MSD analyses.

1,1-dichloroethene

benzene

trichloroethene

toluene

chlorobenzene

44

54

52

52

52

46

54

54

54

52

61-145

76-127

71-120

76-125

75-130

TftC
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Target compounds were not detected in sample A1G95. Based on the professional judgement of the
validator, all nondetect results in sample A1G95 were qualified as estimated (UJ) due to the low recoveries
of all spiked compounds in the MS and MSD analyses.

Accuracy Check/PE Samples

One volatile aqueous PE sample, A1G98 (V80515), was evaluated withthisSDG.Inthe analysis of PE
sample A1G98,17 out of 23 detected analytes were evaluated as "Within Limits." One detected
compound, 4-methyl-2-pentanone, was evaluated as "Action High"; qualification of the data on this basis
was not required as this compound was not detected in any samples in this SDG. One detected compound
(1,2- îibromo-3-cMoropropane) was evaluated as "Warning High" and one detected compound (methylene
chloride) was evaluated as "Less Than CRQL"; no validation action was required on the basis of these
evaluations. Three detected TICs were evaluated as "TIC Found." Hexane was evaluated as "TIC
Missed"; however, this TIC was actually detected in the PE sample but the result was reported in the case
narrative since this is an alkane. No validation actions were required due to the TIC results.

Target Compound Identification

The spectra of all detected compounds were reviewed during validation. There were several compounds
which were reported as detected but the associated spectrum did not exhibit an acceptable match with the
reference spectrum. The results for these compounds were changed to nondetects at the CRQL and are
summarized in the following table.

HH8sf§SsSflfii
A1G95

AIGN3

cis-1,3-dichloropropene

acetone

methylcyclohexane

1,2-dichloropropane

^ B B H H B B S H ^ B H B B H M H H B H H S

poor spectrum; peak most likely
due to surrogate artifact

secondary ion (m/z 58) not present
and is in reference spectrum at

secondary ion (m/z 55) not present
and is in reference spectrum at

secondary ion (m/z 98) outside
±20% limits when compared to

reference spectrum

secondary ion (m/z 112) not present
and is in reference spectrum at

Costomer-FocwseJ Solutions
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4-methyl-2-pentanoiie

2-hexanone

a g H - a a g E B E T ^ f i i i ii, • ^ g a «

secondary ions (m/z 58 and 100) not |
present and are in reference

spectrum at >I0%

secondary ion (m/z 100) not present
and is in reference spectrum at

>10%

TICs

The identifications of TICs at 4.57 minutes in samples A1G93 and Al G94 were changed from unknown
alkane to hexane, based on the professional judgment of the validator. TheTICs in samples A1G96,
A1G97, and A1GA1 were not reported as these TICs were most likely due to column bleed.

Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
regarding this information.

Very truly yours,

TRC Environmental Corporation

Elizabeth Denly
Data Validator

Lone MacKinnon
Senior Reviewer

Tier II Attachments:
1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary
4. ORDAForm
5. Data Summary Tables
6. Data Validation Worksheets

TRC
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7. Copy of non-CLP Analytical Method (NA)
8. PE Score Reports
9. Telephone Logs/Communication Forms (NA)

10. Supporting Data for Reduced Payment Recommendations (NA)
11. Field Sampling Notes
12. EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Completeness Evidence Audit (DC-2 Form)
14. DQO Summary Form

cc: Leslie McVickar, EPA Remedial Project Manager (DV memo and data summary tables)
Project File
PSAdmin

TRC
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Table I
Recommendation Summary

Volatile Organic Compounds in Drinking Water Samples
Callahan Mining Superfund Site

Case 33748, SDG A1G92

Sample Numbers

A1G92

A1G93

A1G94

A1G95

A1G96

A1G97

A1GA1

A1GN3

A1G99

Matrix

DW

DW

DW

DW

DW

DW

DW

DW

TB

Qualifiers

A1. A M '

A1. AM1

A1. A3. J1

A'.AMMM4

A U M ' . J 1

A1. A2. AM1. J7

AM'.R1

A'.AM'.R1

AM'

DW - Drinking Water
TB - Trip Blank

A' - Accept the data, but qualify the positive result for acetone as a nondetect (U) due to trip blank contamination.

A2 - Accept the data, but qualify the positive result for 2-butanone as a nondetect (U) due to trip blank contamination.

A3 - Accept the data, but qualify the positive result for methylene chloride as a nondetect (U) due to method blank
contamination.

J1 - Estimate (UJ) the nondetect result for methylene chloride due to calibration nonconformances. The direction of bias
cannot be determined from this nonconformance.

J- - Estimate (UJ) the nondetect results for dichlorodifluororaethane, chloromethane, brbmomethane, chloroethane, and
carbon disulfide due to low surrogate recoveries. These results may be biased low.

JJ - Estimate (UJ) the nondetect results for cis-l,3-dichloropropene, trans-I,3-dichloropropene, and 1,1,2-trichloroethane
due to low surrogate recoveries. These results may be biased low.

J4 - Estimate (UJ) all nondetect results due to low recoveries in the MS/MSD analyses. These results maybe biased low. •

R1 - Reject (R) the nondetect results for dichlorodifluoromethane, chloromethane, bromomethane, chloroethane, and
carbon disulfide due to low surrogate recoveries.
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Table II: Overall Evaluation of Data



Table H
Overall Evaluation of Data for VOCs in Drinking Water Samples

Callahan Mining Superfund Site
Case 33748, SDG A1G92

Volatile Organic Compounds

DQO

To determine the
impact to drinking
water from the site
and to obtain data
for use in a human
health risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
appropriate -
yes

Analytical
Method
appropriate -
yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table la:

A3, J1 - J\ R1

Sampling
Error*

Refer to
qualifications
in Table la:

A1, A1

Sampling
Van ability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Major Impact on Data Usability

The nondetect results fordichlorodifluoromethane, chloromethane, bromomethane, chloroethane,
and carbon disulfide in samples A1GN3 and A1GA1 were rejected due to low surrogate recoveries.
These results are not usable for project objectives.

Minor Impact on Data Usability

The positive results for acetone in samples A1G92,A1G931AIG94,A1G95,A1G96,A1G97, and
A1GN3 and 2-butanone in sample A1G97 were qualified as nondetects due to trip blank
contamination.
The positive results for methylene chloride in all samples were qualified as nondetects due to
method blank contamination.
Potential uncertainty exists for methylene chloride results in all samples due to calibration
nonconformances.
Potential low bias exists for dichlorodifluoromethane, chloromethane, bromomethane, chloroethane,
and carbon disulfide in samples A1G96 and A1G97 and cis-l,3-dichloropropene, trans-1,3-
dichloropropene, and 1,1,2-trichloroethane in sample A1G95 due to low surrogate recoveries.
Potential low bias exists for all nondetect results in sample A1G95 due to low recoveries in the
MS/MSD analyses.

*The evaluation of "sampling error" cannot be completely assessed in data validation.
**Sampling variability is not assessed in data validation.
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Table III: Tentatively Identified Compound

Summary



Table HI
Tentatively Identified Compound (TIC) Summary

for Callahan Mining Superfund Site
Case No. 33748 SDG No. A1G92

The number indicated in the above tables represents the number of compounds of that classification identified
in the sample. No TICs were identified in samples A1G95, A1G96, A1G97, AlGAl, A1GN3, and A1G99.
Therefore, these samples were not included in the TIC Summary Table.



Attachment 4
ORDA Form



CASE#:

REGION I, EPA-NE ORGANIC REGIONAL DATA ASSESSMENT (ORDA)*

SITE NAME:

LAB NAME:

SDG#:

ScJt/\frfrCf OF SAMPLES/MATRIX:

SOW ̂ /CONTRACT S: DtXfr V

EPA-NE DV TIER LEVEL:

TPO/PO: ** ACTION FYI

VALIDATION CONTRACTOR:

VALIDATOR'S NAME:

12
DATE DP REC'D BY EPA-NE:

DV COMPLETION DATE:

'//>£"

ANALYTICAL DATA QUALITY SUJVCVtARY

1. Preservation and Contractual Holding Times
2. GC/MS / GC/ECD Instrument Performance Check
3. Initial Calibration
4. Continuing Calibration
5. Blanks
6. Surrogate Compounds
7. Internal Standards
8. Matrix Spike/Matrix Spike Duplicate
9. Sensitivity Check
10. PE Samples-Accuracy Check
11. Target Compound Identification
12. Compound Quantitation and Reported QLs
13. Tentatively Identified Compounds
14. Semivolarile Cleanup/Pesticide/PCB Cleanup
15. Data Completeness
16. Overall Evaluation of Data

VOA
o

o

sv
ATA

\

Pest/PCB
MA

i

o = Data had no problems or were qualified due to minor contractual problems.
m = Data were qualified due to major contractual problems.
z = Data were rejected as unusable due major contractual problems.

ACTION ITEMS: (z items).

AREAS OF CONCERN: (m items).

COMMENTS:

*This form assesses the analytical data quality in terms jf contractual compliance only. It does not assess sampling
errors and/or non-contractual analytical issues that affea data quality.

**Check "ACTION" only if contractual defects resulted in reduced payment/data rejection recommendations.

Validator: Date:

INSTRUCTIONS ON REVERSE SIDE

12/96
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Data Summary Tables



Site: Callahan Mining Suporfund Slla - Brookavllla, ME
Case Number 3374a. SDQ A1G92

DATA SUMMARY TABLE
VOC Analysis (0LC032)
DrinHJng Water Samples

(Unlia: upvlj

HelHorodiriuoromelhana
Chloromeihane

Vinyl ohlorfdo
Bromome Inane
Chloroalliane

Tricriloioftuoromslhane
1,1-Dlchloroelhene

l,1,2-Trlchlor<>-1,Z,2-tririuoioeUianiJ
Acetone

Carbon dlsulllda
Methyl acetate

Methytene chloride
traiu-1,2-Dlcliloroalriene

Methyl tert-Dutyl ether
1,1-Qchloroalhane

cl»-1,2-Dlchloroeihene
a-Butanone (MHO

Bremochlwomethane
Chloroform

1,1,1-Trlchlofoeihane
Cyclohaxene

Carinn letrachlorMe
Trfchloroethane

1,2-Dlchloroelhene
Benzene

MaihyicycJohexane
1.2-Dichloropropajie

Bromodlchtoromelhane
cls-1,3-CHchlompraponG
d-Methyi-2-pentB/iona

Toluene
Irans-1,3-Dlchloroprojwno

1,1,2-TrlchloroslJiana
TelrachlortM thane

2'Haxanone
DJbromochloiomBlhflnB

Ethylanad [bromide
Chlorobanzena
Elhylbenzana
Xylenea (lolal)

Styrsns
Bromoform

lsaprop>4 benzene
I,1.2.2-Talreehloroethan8

1,3-Dlchlorobenzena
1,4-Dlchlorobenzene
1,2-Dlchlorobenzena

l^-abr«no-3-chloropropane
1,2,4-Trlchlorobenzena
1,2,3-TrlchlorobenzBna

0.9
0.5
0.5
0.5
O.S
O.S
O.S
O.S
5

O.S
O.S
O.S
O.S
O.S
O.S
O.S
5

O.B
O.S
0.5
0.5
0.5
O.S
O.S
0.S
0.5
0,5
0.5
0.5
5

0.5
0.5
0.5
0.5
5

0.S
0.5
0.5
0.S
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
O.B
0.6
as
D.G
0.S
5

0.6
0.6
1.6
0.S
0.S
0.5
0.S
6

0.6
0.G
0.5
0.5
0.5
0.6
0.S
0.5
0.5
0.5
0.5
0.5
5

O.S
0.5
0.5
O.S
5

0.5
O.S
O.S
O.S
O.S
0.5
O.S
O.S
0.5
0.5
0.5
O.S
0,6
0.5
0.5

U
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\
1
1
t
1
1
1
1
1
1
1
]

1
1

0.5
0.5
O.B
0.5
O.S
0.6'
D.G
O.S
5

0.S
O.S
2.0
0.G
0.G
0.G
O.B

0.6
0.6
0.5
0.S
0.S
0.6
0.6
0,6
0.5
0.5
0.5
0.5
5

0.5
0.5
O.S
0.5
S

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0.5
0.5
05
0.5
D.5

U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
UJ 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1

' U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U . 1

0.5
0.5
0.5
0.5
0.5
0:5
D.5
0.5
5

O.S
D.5
1.7
O.S
D.5
O.S
D.S
6

0.5
0.5
0.5
0.5
0.5
D.S
0.5
0-5
0.5
0.5
0.5
0.5
5

0.5
0.5
0.5
0.5
5

0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5
O.S
0.5
0.5
0.5
O.S

U 1
U 1
U 1
U 1
LJ 1
U 1
U 1
U 1
U 1
U 1
U 1
UJ 1
u 1
u 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u • 1

u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1

0.5
0.5
0-5
0.5
0.5
0.5
0.5
0.5
5

0.5
0.5

0.57
0.5
0.5
0.5
0.5
5

0.5
0.5
o.a
0.5
0.5
0.5
0.5
D.5
0.5
0.5
0.5
0.5
5

0.5
0.5
0.5
O.S
5

O.E
0.6
0.6
0,6
0.6
O.E
0.5
0.6
0.5
0,5
0.G
0.5
0.5
0.5
0.5

UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ t
UJ - 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1
UJ 1

0.6
0.6
0.5
0.6
0.6
0.E
0.6
0.5
5

0.6
0.6
0.5
0.6
0.6
0.6
0.6
6

0.6
0.G
0,6
0.5
0.6
0.6
0.6
0.5
0.5
0.5
0;5
0.5
5

0.5
0.5
0.5
O.S
5

0.6
0.5
0.5
0.5
O.S
O.S
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
O.S

UJ 1
UJ 1
U 1
UJ 1
UJ 1
u 1
u 1
u 1
U 1
UJ 1
u 1
UJ 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
D 1
U 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1

0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5
5

0.6
0.5
0.5
0.5
0.5
0.5
0.5
S

0.5
0.5
0.5
0.5
0.5
0.5
O.S
0,5
0.5
0-5
0.5
0.5
S

0.5
0.5
0.5
0.5
5

0.5
0-5
0.5
0.5
0.5
0.5
0.5'
0.5
0.5
0.5
0.6
0.5
O.S
0.5
0.5

UJ 1
UJ 1
U 1
UJ 1
UJ 1
U 1
U 1
U 1
U 1
UJ 1
u 1
UJ 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
u 1
U 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
u i
u 1
U 1
U 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1

0.5

0.5
0.5
0.5
6

0.5
0.6
0.5
0.5
0.5
0.5
5

O.S
0.5
0.5
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5
S

0.5
0.5
0.S
0,5
5

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.5

R 1
R 1
U 1
R 1
R 1
U 1
U 1
U 1
U t
R 1
U 1
UJ 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1
U 1
u 1
u 1
u 1
u 1
u 1
u 1

o.s

O.G
D.S
0.5
5

0.6
0.5
0.5
0.5
O.G
0.5
S

0.5
0.5
0.5
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5
S

0.5
0.5
0.5
0.5
5

0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

R 1
R 1
U 1
R 1
R 1
U 1
U 1
u 1
U 1
R 1
U 1
UJ 1
u 1
U 1
U 1
u 1
u 1
u t
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u 1
u i
u 1
u 1
u 1
u 1
u 1
u 1

0.5
0.6
0.5
0.5
O.S
0.5
O.S
O.S
15
O.S
O.E

O.BS
0.5
0.5
0.5
0.6
3.2
0.6
0.5
0.5
0.S
0.5
0.5
0.5
0.G
0.G
D.5
0.6
0.5
6

0.5
0.5
O.G
0.6
S

0.5
0.6
0.6
0.5
0.S
0.S
0.6
0.6
0.S
0.6
0.5
0.5
0.5
0.5
0.5

U

u
u
u
u
u
u
u

u
u
UJ
u
u
u
u
j

u
u
u
0
u

• u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

'U
u
u

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Sediment



MetCalf & Eddy 7 0 1 Edgewater Drive
Wakefield, MA 01880

Tel: 781-246-5200

036.200100.0061.00005 Fax: w-^-w
www.m-e.com

March 29,2005

Ms. Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, Massachusetts 01863-2431

Re: Work Assignment No. 161-RICO-017H
Case 0247M, SDG D05640-IB
Woods Hole Group, Raynham, Massachusetts
Callahan Mining Superfund Site, Brooksville, Maine
Tier II Inorganic Data Validation

Low Concentration Metals
and Mercury: 19/Sediment Samples/D05638, D05639, D05640, D05641,

D05642, D05643, D05644, D05645, D05646, D05647,
D05649, D05650, D05651, D05652, D05653, D05656,
D05657, D05658, D05660
(Field Duplicate Pair: D05656 and D05660)
1/Aqueous Equipment Blank/D05661
1/Performance Evaluation Sample/D05663

Dear Ms. Clark:

A Tier II data validation was performed by Metcalf/& Eddy, Inc. (M&E) on the low concentration
metals and mercury analytical data for nineteen sediment samples (including one field duplicate
pair), one performance evaluation (PE) sample, and one equipment blank sample collected from the
Callahan Mining Superfund Site, located in Brooksville, Maine, by TRC on November 11,12,17,
and 18,2004. The samples were analyzed through the Response Action Contract (RAC) Delivery
of Analytical Services (DAS) program using M&E DAS Analytical Specification for the Analysis
of Low Concentration Metals Including Cyanide in Solid Samples (Including Samples with High
Moisture Content) (D-044.2), based on EPA methodology. M&E evaluated these data using the
Region I, EPA-NE Data Validation Functional Guidelines for Evaluating Inorganic Analyses,
February 1989 criteria, modified for themethods and incorporating organic data validation guidance,
Region I, EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses,
December 1996 criteria. Additional guidance was provided by Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review, October 2004.

J: WE\CALLAHAN MINING\data validation\DV memorandum\sD05640'IB_metals. wpd
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Ms. Christine Clark Page 2
March 29, 2005 Case 0247M, SDG D05640-IB

The Tier II metals and mercury data validation was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness (CSF Audit - Tier I)
Preservation and Technical Holding Times

• Instrument Calibration
ICP-MS Internal Standards

* • ICP-MS Tuning, Mass Calibration, and Resolution Check
Blanks

• Inductively Coupled Plasma Interference Check Sample
• Matrix Spike

* • Laboratory Duplicate
Field Duplicates

NA • Furnace Atomic Absorption Analysis
• Laboratory Fortified Blanks
• Inductively Coupled Plasma Serial Dilution

* • Instrument Detection Limits
Sample Quantitation Results

• Performance Evaluation Sample /Accuracy Check

* - all criteria met for this parameter
NA - parameter not applicable

Note: Worksheets are not included for parameters that have met criteria or for criteria that
are not applicable to a Tier II data validation.

Copies of the field sampling notes for this sample delivery group (SDG) are included with the Data
Validation Memorandum for Case 0247M, SDG D05648-EB, previously submitted to EPA.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Data Summary Tables - summarizes accepted, qualified, and rejected data

Overall Evaluation of Data and Potential Usability Issues

The following is a summary of the site DQOs (Data Quality Objectives):

* To determine nature and extent of contamination and to support a human health and
ecological risk assessment.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05640'IB_metals.\vpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 3
March 29, 2005 Case 0247M, SDG D05640-IB

The low concentration metals and mercury sample results were qualified as a result of sampling and
analytical error. Qualifications as a result of sampling error are summarized below:

The positive results for barium, cobalt, and zinc in all sediment samples were
qualified as estimated (J) due to field duplicate imprecision. The results are usable
for project objectives as estimated values with an indeterminate direction of bias.
This qualification has a minor impact on the data usability.

The positive result for mercury in sample D05643 was qualified as estimated (J) due
to low solids content. The result is usable for project objectives as an estimated value
with an indeterminate direction of bias. This qualification has a minor impact on the
data usability.

Qualifications as a result of analytical error are summarized below:

The positive mercury results in sediment samples D05640, D05641, D05644,
D05645, D05647, D05649,D05650,D05651, D05652, 005653,005656,005657,
and D05660 were qualified as estimated (J) due to holding time exceedances. These
results are usable for project objectives as estimated concentrations with a possible
low bias. These qualifications have a minor impact on the data usability.

• The positive results for aluminum and magnesium in samples D05638, D05639,
D05642, and D05643 and for aluminum in sample D05661 were qualified as
estimated (J) due to continuing calibration standard recovery exceedances. The
results are usable for project objectives as estimated concentrations with a possible
high bias. These qualifications have a minor impact on the data usability.

• The positive result for silver in sample D05657 was qualified as estimated (J) due to
continuing calibration standard recovery exceedances. The result is usable for project
objectives as an estimated concentration with a possible low bias. This qualification
has a minor impact on the data usability.

• The positive results for calcium and potassium in sample D05657 were qualified as
estimated (J) due to internal standard recovery exceedances. The results are usable
for project objectives as estimated concentrations. This qualification has a minor
impact on the data usability.

• The positive results for copper in samples D05651 and D05652 and for thallium in
sample D05644 were qualified as nondetect (U) at the reported concentration due to
laboratory blank contamination. These results are usable for project objectives as

J:\NE\CALLAHANMINING\data va!idation\DVmemomndum\sD05640-IB_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 4
March 29, 2005 Case 0247M, SDG D05640-IB

nondetect results. This qualification has a minor impact on data usability. Note that
the results for copper and thallium were also qualified as estimated (J) due to positive
interferences seen in the ICSA solution analyses. Therefore, the overall qualification
for these analytes is estimated nondetect (UJ) due to blank contamination and ICSA
interferences.

• The positive results for aluminum, calcium, copper, lead, magnesium, nickel, sodium,
and thallium in sample D05661 were qualified as nondetect (U) at the reported
concentration due to laboratory blank contamination. These results are usable for
project objectives as nondetect results. This qualification has a minor impact on data
usability. Note that these results were also qualified as estimated (J) due to positive
interferences seen in the ICSA solution analyses. Therefore, the overall qualification
for these analytes is estimated nondetect (UJ) due to blank contamination and ICSA
interferences.

• The nondetect result for cobalt in sample D05661 was qualified as estimated (UJ) at
the reported MDL due to negative instrument drift. This result is usable for project
objectives as an estimated quantitation limit with a possible low bias. This
qualification has a minor impact on data usability.

• The nondetect results for antimony and selenium in sample D05661 had quantitation
limits elevated to their sample-specific negative blank action levels due to negative
instrument drift and blank contamination. These results are usable for project
objectives as estimated quantitation limits with apossible low bias. This qualification
has a minor impact on data usability.

• The positive and blank-qualified results for arsenic, cadmium, chromium, cobalt,
copper, lead, manganese, nickel, silver, thallium, vanadium, and zinc in all sediment
samples and for antimony in all samples except D05646 were qualified as estimated
(J and UJ, respectively) due to positive interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated concentrations
and quantitation limits with a possible high bias. This qualification has a minor
impact on data usability.

• The blank-qualified results for copper, lead, nickel, and thallium in sample D05661
were qualified as estimated (UJ) due to positive interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated
quantitation limits with a possible high bias. This qualification has a minor impact
on data usability. Note that these results were also qualified as nondetect (U) at the
reported concentration due to laboratory blank contamination. Therefore, the overall
qualification for these analytes is estimated nondetect (UJ) due to blank
contamination and ICSA interferences.
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The positive results for selenium in all sediment samples and the nondetect result for
selenium in sample D05661 were qualified as estimated (J and UJ, respectively) due
to negative interferences seen in the ICSA solution analyses. These results are usable
for project objectives as estimated concentrations and quantitation limits with a
possible low bias. This qualification has a minor impact on data usability.

The positive results for chromium and silver in all sediment samples were qualified
as estimated (J) due to high matrix spike recovery. The results are usable for project
objectives as estimated values that may be biased high. This qualification has a minor
impact on the data usability.

The positive and nondetect results for antimony in all sediment samples were
qualified as estimated (J and UJ, respectively) due to low matrix spike recovery. The
results are usable for project objectives as estimated values and quantitation limits
that may be biased low. This qualification has a minor impact on the data usability.

The positive and blank-qualified results for calcium, potassium, and thallium in all
sediment samples were qualified as estimated (J and UJ, respectively) due to serial
dilution imprecision. Theresults are usable for project objectives as estimated values
and quantitation limits with an indeterminate direction of bias. This qualification has
a minor impact on the data usability.

The positive results for barium in all sediment samples were qualified as estimated
(J) due to low recoveries in the PE sample. The results are usable for project
objectives as estimated values with a possible low bias. This qualification has a
minor impact on the data usability.

The positive result for chromium in sample D05640 was qualified as estimated (J)
due to linear range exceedance. This result is usable for project objectives as an
estimated concentration. This qualification has a minor impact on the data usability.

The blank-qualified results for aluminum, calcium, copper, lead, magnesium, nickel,
sodium, and thallium in sample DOS 661 were qualified as estimated (UJ) because
they were less than the quantitation limit but greater than the MDL. These results are
usable for project objectives as estimated quantitation limits. This qualification has
a minor impact on the data usability.
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• The positive and blank-qualified results for the following samples and analytes were
qualified as estimated (J and UJ, respectively) because they were less than the
quantitation limit but greater than the method detection limit (MDL). These results
are usable for project objectives as estimated concentrations and quantitation limits.
This qualification has a minor impact on the data usability.

antimony: D05638, D05643, D05657, D05658
selenium: D05646, D05647, D05652, D05657, D05658
sodium: D05640, D05649, D05656, D05660
thallium: D05638, D05641, D05643, D05644, D05646, D05647,

D05651, D05652, D05657, D05658

Data Completeness

The laboratory was contacted on March 18, 2005 concerning the following:

1. Confirm the pH of sample D05661. The data (page 1098) indicates the pH is "NA."
2. The aqueous MDL Form EX does not list antimony, calcium, or silver.
3. Explain the laboratory's practice of re-analyzing failed CCVs.

The laboratory provided an acceptable response and resubmittal on March 21, 2005. The pH of
sample D05661 was confirmed to be <2, and acceptable. The MDL Form IX was revised to included
the missing analytes and resubmitted. It is the laboratory's documented procedure to allow for the
reanalysis of a failed CCV one time.

The laboratory was contacted on March 21,2005 concerning the following:

4. M&E requested, via e-mail dated December 14, 2004, that the laboratory analyze
sample D05643 for mercury both prior to and following freeze-drying. Data for the
mercury analysis of the freeze-dried sample was not provided in the data package.

The laboratory provided a response on March 25, 2005, stating that mercury analysis was not
performed on a freeze-dried aliquot of sample D05643.

Preservation and Technical Holding Times

The mercury analyses for all sediment samples exceptD05638, D056395D05642,D05643,D05646,
and D05658 were performed outside the 28-day holding time requirement. The positive mercury
results in the affected sediment samples were qualified as estimated (J) due to possible sample
degradation caused by holding time exceedances.
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Note that because of its high moisture content, sample D05643 was freeze-dried prior to preparation
for metals analysis. Due to holding time considerations, the sample aliquot used for mercury analysis
was not fireeze-dried. No further validation action was taken.

Instrument Calibration

The following table summarizes the continuing calibration verification (CCV) standard recoveries
that did not meet the 90% -110% recovery acceptance criteria, the validation action, and the samples
affected:

Analyte

aluminum

copper

magnesium

potassium

sodium

zinc

aluminum

copper

magnesium

potassium

sodium

vanadium

CCV

02/01/05
14:35

02/01/05
14:35

02/01/05
14:35

02/01/05
14:35

02/01/05
14:35

02/01/05
14:35

02/01/05
15:40

02/01/05
15:40

02/01/05
15:40

02/01/05
15:40

02/01/05
15:40

02/01/05
15:40

Recovery

125%

140%

117%

118%

115%

117%

131%

113%

126%

124%

122%

112%

Action

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Samples Affected

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV
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Analyte

aluminum

magnesium

aluminum

magnesium

aluminum

magnesium

silver

aluminum

ccv

02/03/05
17:04

02/03/05
17:04

02/03/05
17:34

02/03/05
17:34

02/03/05
17:40

02/03/05
17:40

02/07/05
19:13

01/12/05
22:46

Recovery

112%

111%

113%

112%

114%

113%

89%

111%

Action

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
results as estimated (J)

Qualify the positive
result as estimated (J)

Qualify the blank-
qualified result as
estimated (IJJ)

Samples Affected

D05638, D05639, D05642, D05643

D05638, D05639, D05642, D05643

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

None; no results reported from analyses
prior to CCV

D05657

D05661

ICP-MS Internal Standards

The recovery for the internal standard scandium in sample D05657 (121%) did notmeet theDAS-
specified limits of 30% - 120%. This sample was not diluted and re-analyzed. Therefore, positive
results for calcium and potassium in sample D05657, which were associated with this internal
standard, were qualified as estimated (J).

Blanks

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the sediment samples. If a contaminant was detected in more than one blank, the highest
concentration was used to qualify associated sample results and is summarized below. The nominal
Blank Action Levels (BAL) from the method blank were calculated based on a lgm sample weight
(dry), 50mL final volume, and two-fold dilution. The nominal BALs from instrument blanks were
based on a lgm sample weight (dry) and 50mL final volume. Sample-specific BALs are further
adjusted for actual sample weights, moisture content, and any additional dilutions.
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Analyte

aluminum

arsenic

barium

calcium

chromium

cobalt

copper

iron

lead

magnesium

manganese

potassium

selenium

thallium

vanadium

zinc

Blank
Type

mb

inst

mb

mb

inst

inst

inst

inst

inst

inst

inst

inst

mb

inst

inst

inst

inst

mb

mb

mb

Maximum
Blank

Concentration

0.92 mg/Kg

0.11 ug/L

0.0055 mg/Kg

1.7 mg/Kg

0.20 ug/L

. -0.19 ug/L

6.8 ug/L

-0.43 ug/L

33.0 ug/L

-6.4 ug/L

0.19 ng/L

15.0 ug/L

0.1 mg/Kg

38.0 ug/L

-19.0 ug/L

0.35 ug/L

-0.36 ug/L

0.019 mg/Kg

0.049 mg/Kg

2.1 ug/L

Nominal
Blank Action
Level (BAL)

mg/Kg

4.6

0.055

0.028

8.5

0.10

0.095

3.4

0.22

16.5

3.2

0.095

7.5

0.5

19

9.5

0.18

0.18

0.095

0.24

1.05

Action/Samples Affected

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

Qualify positive results as nondetect (U) at
reported concentrations in samples D05651
and D05652

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

No action; ali sediment results above BAL

No action; all sediment results above BAL

No action; all sediment results above BAL

Qualify positive result as nondetect (U) at
reported concentration in sample D05644

No action; all sediment results above BAL

No action; all sediment results above BAL

inst - instrument blank (i.e., 1CB or CCB)
mb - method blank

For positive blank contamination, sample results were qualified as follows:
• If the sample result was nondetect, qualification of the data was not required.
• If the sample result was > MDL and s positive BAL, the result was qualified as a nondetect (U) at the

reported concentration.
If the sample result was > positive BAL, qualification of the data was not required.
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For negative blank contamination, sample results were qualified as follows:
• If the sample result was positive and <. negative BAL, the result was qualified as estimated (J).
• If the sample result was nondetect, the MDL was qualified as estimated (OJ).

If the sample result was > MDL and > negative BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

If the sample result was >MDL and > negative BAL but s positive BAL, the result was qualified as
nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the

. negative BAL.
• If the sample result was nondetect, elevate the MDL to the negative BAL.
• If the sample result was > positive BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qualification of the data was not required.

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the aqueous equipment blank sample. If a contaminant was detected in more than one blank,
the highest concentration was used to qualify associated sample results and is summarized below.
Maximum blank concentrations from instrument blanks were also adjusted for sample dilutions.

Analyte

aluminum

antimony

calcium

cobalt

copper

iron

Blank
Type

mb

inst

inst

mb

inst

mb

mb

Maximum
Blank

Concentration
(HE/L)

69.0

0.018

-0.028

28.0

-0.032

1.4

100

Blank Action
Level (BAL)

(fig/L)

345

0.18

0.28

140

0.32

7.0

500

Action/Samples Affected

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

Elevate the MDL to the negative BAL in
sample D05661

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

Qualify the nondetect result as estimated (UJ)
in sample D05 661

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

None; not detected in sample
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Analyte

lead

magnesium

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

mb

mb

mb

mb

inst

inst

mb

inst

inst

mb

Maximum
Blank

Concentration
(HS/L)

1.6

100

0.080

39.0

0.10

-0.091

12.0

0.035

0.19

7.4

Blank Action
Level (BAL)

(fig/L)

8.0

500 .

0.40

195

1.0

-0.91

60.0

0.35

1.9

37.0

Action/Samples Affected

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

Qualify positive result as nondetect (Ul at
reported concentration in sample D05661

None; not detected in sample

Elevate the MDL to the negative BAL in
sample D05661

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

Qualify positive result as nondetect (U) at
reported concentration in sample D05661

None; not detected in sample

None; not detected in sample

inst - instrument blank (i.e. ICB or CCB)
mb - method blank

For positive blank contamination, sample results were qualified as follows:
If the sample result was nondetect, qualification of the data was not required.
If the sample result was > MDL and s positive BAL, the result was qualified as a nondetect (U) at the
reported concentration.

• If the sample result was > positive BAL, qualification of the data was not required.

For negative blank contamination, sample results were qualified as follows:
If the sample result was positive and z negative BAL, the result was qualified as estimated (J).
If the sample result was nondetect, the MDL was qualified as estimated (UJ).
If the sample result was > MDL and > negative BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

If the sample result was >MDL and > negative BAL but s positive BAL, the result was qualified as
nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.

• If the sample result was > positive BAL, qualification of the data was not required.
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For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were-
qualified as follows:

If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at the
negative BAL.
If the sample result was nondetect, elevate the MDL to the negative BAL.

• If the sample result was > negative BAL, qualification of the data was not required

The following table summarizes the level of blank contamination detected in the equipment blank
associated with the sediment samples.

Analyte

aluminum

calcium

copper

lead

magnesium

nickel

sodium

thallium

Blank Concentration
(HR/L)

5.0

22

0.43

0.19

2.0

0.10

32

0.038

Action/Samples Affected .

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

Inductively Coupled Plasma Interference Check Sample

Positive results for antimony, arsenic, cadmium, chromium, cobalt, copper, lead, manganese, nickel,
silver, thallium, vanadium, and zinc were reported in the ICSA solution analyses at concentrations
greater than the MDLs. Results for selenium were reported in the ICSA solution at concentrations
greater than the negative MDL.

The positive and blank-qualified results for arsenic, cadmium, chromium, cobalt, copper, lead,
manganese, nickel, silver, thallium, vanadium, and zinc in all sediment samples and for antimony
in all samples except D05646 were qualified as estimated (J) due to positive interferences seen in
the ICSA solution analyses. The blank-qualified results for copper, lead, nickel, and thallium in
sample D05661 were qualified as estimated (UJ) due to positive interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated concentrations and
quantitation limits with a possible high bias.

The positive results for selenium in all sediment samples and the nondetect result for selenium in
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sample D05661 were qualified as estimated (J and UJ, respectively) due to negative interferences
seen in the ICSA solution analyses. These results are usable for project objectives as estimated
concentrations and quantitation limits with a possible low bias.

Matrix Spike

Sample D05657 was analyzed as the matrix spike with this data set. The analytes that did not meet
recovery (%R) acceptance criteria of 75-125% and the actions taken are summarized in the table
below:

Analyte

antimony

chromium

silver

Spiked
Sample
Result

(mg/Kg)

1.0

60

0.61

Sample
Result

(mg/Kg)

0.17

39

0.45

Spike
Added

(mg/Kg)

1-9

13

0.12

MS
%R

45

156

128

Affected Samples/Action

Qualify as estimated (J and UJ,
respectively) the positive and nondetect
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

Field Duplicates

Samples D05656 and D05660 were the field duplicate pair analyzed in association with this data set.
The analytes that did not meet the relative percent difference (RPD) criterion of <50% for analytes
greater than 5x reporting limit or the absolute difference criterion of >4x reporting limit for those
less than <5x reporting limit, and the actions taken are summarized in the following table:

Analyte

barium

cobalt

zinc

Sample D05656
Result

(mg/Kg)

5.0

8.1

16000

Sample D05660
Result

(mgrtCg)

9.7

17

8800

%RPD

64

71

58

Actions

Qualify as estimated (J) the positive
barium results in all sediment samples.

Qualify as estimated (J) the positive cobalt
results in all sediment samples.

Qualify as estimated (J) the positive zinc
results in all sediment samples.
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The recovery for aluminum (246%) exceeded the 70% -130% acceptance criteria in the laboratory
fortified blank (LFB). Because the concentrations of aluminum in the sediment samples were
significantly higher than that in the LFB and the laboratory control sample showed acceptance
recovery, professional judgment was used to not qualify the positive results for aluminum.

Inductively Coupled Plasma Serial Dilution

An ICP serial dilution analysis was performed ori sample D05657. The analytes that did not meet
the percent difference (%D) validation criterion of 15% for results greater than 5Ox the MDL and
the actions taken are summarized in the following table:

Analyte

calcium

potassium

thallium

50x MDL
(mg/Kg)

26

17

0.07

Sample
<mg/Kg)

2700

2600

0.23

Serial
Dilution
(mg/Kg)

3400

3400

0.28

%D

25

27

22

Actions

Qualify as estimated (J) the positive results
in all sediment samples.

Qualify as estimated (J) the positive results
in all sediment samples.

Qualify as estimated (J and UJ,
respectively) the positive and blank-
qualified results in all sediment samples.

Sample Ouantitation Results

The concentration of chromium in sample D05640 exceeded the linear range of the ICP-MS and was
not re-analyzed at a dilution. The result for chromium in sample D05640 was qualified as estimated
(J)-

The positive and blank-qualified results for the following sediment samples and analytes were
qualified as estimated (J and UJ, respectively) because they were less than the quantitation limit but
greater than the MDL. Theseresults are usable for project objectives as estimated concentrations and
quantitation limits.

antimony: DO5638, D05643, D05657, D05658
selenium: D05646, D05647, D05652, D05657, D05658
sodium: D05640, D05649, D05656, D05660
thallium: D05638, D05641, D05643, D05644, D05646, D05647,

D05651,D05652, D05657, D05658
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The blank-qualified results for aluminum, calcium, copper, lead, magnesium, nickel, sodium and
thallium in the equipment blank sample D05661 were qualified by the laboratory as estimated (UJ)
because they were less than the quantitation limit but greater than the MDL. These results are usable
for project objectives as estimated quantitation limits.

The positive result for mercury in sample D05643 was qualified as estimated (J) due to the low
solids content of the sample (<30%).

Performance Evaluation Sample/Accuracy Check

Performance Evaluation Sample

The metals and mercury PE sample D05663 (EPA ampule number MS01636) was evaluated with
this SDG. Thirteen analytes were scored "Within Limits" and nine analytes were scored "Not
Evaluated." No validation action was necessary on the basis of these results. One analyte, barium,
was scored "Action Low." On the basis of this score, the positive results for barium in all sediment
samples were qualified as estimated (J). These results are usable for project objectives as estimated
concentrations with a possible low bias.

Laboratory Control Sample

All laboratory control samples met the 80% -120% acceptance criteria. No validation action was
required.

J:\NE\CALLAHANMINING\data validation\DVmemorandutn\sD05640-IB_metals.wpd MelcalfA Eddy. Inc.



Ms. Christine Clark Page 16
March 29, 2005 Case 0247M, SDG D05640-B

Please contact Ms. Constance Lapite at (781) 224-6628 or at constance.lapite@m-e.com if you
have any questions regarding this Tier II validation.

Very truly yours

Richard Purdy
Data Validator

Elizabeth Denly
Senior Reviewer

stance Lapite
"RAC Lead Chemist

cc: Leslie McVickar, EPA Remedial Project Manager (Data Validation Memorandum, Data
Summary Tables)
Elizabeth Denly, TRC Project Chemist (entire package)
Denise Laferte, M&E Oversight Chemist (Data Validation Memorandum, Data Summary
Tables)
Richard Purdy, M&E Data Validation Chemist (entire package)
Callahan Mine Project File, Work Assignment No. 161-RICO-017H

Attachments: IRDA
Table I: Recommendation Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
PE Score Report(s)
Copy of non-CLP Analytical Methods (M&E DAS Specification D-044.2)
Copies of Telephone Logs/Communications Forms
Supporting Data for Reduced Payment Recommendations (not applicable)
Copies of Field Sampling Notes (previously submitted)
Copies of EPA-approved Amendments to QAPjP or SAP (not applicable)
CSF Completeness Evidence Audit (DC-2 Form)
DQO Summary Form
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Table la
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining S uperfund Site
Case 0247M, SDG D05640-IB

Sediment Samples

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

J2

J5J8J12

Js

jlOj.J

A

J4j*

J 5 J 7 J "

Js J13

A ' J 5

A

J5

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

J1

3s

J1 J14

Js

j<r

J 6 J 1 2

J 3 JS J7

J12

A 1 ! 5 ; 9 ; 1 2

JS

J 5 J13 •

A

A1

J3

r

Accept all data.

Qualify the positive results for copper in samples D05651 and D05652 and for thallium in sample
D05644 as nondetect (U) at the reported concentration due to laboratory blank contamination.

Qualify the positive results for mercury in samples D05640, D05641, D05644, D05645, D05647,
D05649, DO565O, D05651, D05652, D05653, D05656, D05657, and D05660 as estimated (J) due
to holding time exceedances.

Qualify the positive results for aluminum and magnesium in samples D05638, D05639, D05642,
and D05643 as estimated (J) due to continuing calibration standard recovery exceedances.

Qualify the positive result for silver in sample D05657 as estimated (J) due to continuing
calibration standard recovery exceedance.

Qualify the positive results for calcium and potassium in sample D05657 as estimated (J) due to
internal standard recovery exceedances.

Qualify as estimated (J and UJ, respectively) the positive and blank-qualified results for arsenic,
cadmium, chromium, cobalt, copper, lead, manganese, nickel, silver, thallium, vanadium, and zinc
in all sediment samples and for antimony in all samples except D05646 due to positive
interferences seen in the ICSA solution analyses.

Qualify as estimated (J) the positive results for selenium in all sediment samples due to negative
interferences seen in the ICSA solution analyses.



J7 - Qualify the positive results for chromium and silver in all sediment samples as estimated (J) due
to high matrix spike recovery.

Js - Qualify the positive and nondetect results for antimony in all sediment samples as estimated (J and
UJ, respectively) due to low matrix spike recovery.

J ' - Qualify the positive and blank-qualified results for calcium, potassium, and thallium in a II sediment
samples as estimated (J and UJ, respectively) due to serial dilution imprecision.

J10 ' Qualify thepos i t iveresul t s forbar iuminaI lsedimentsamplesases t imated(J)dueto lowrecovery
in the PE sample.

J " " Qualify the positive result for chromium in sample D05640 as estimated (J) due to linear range
exceedance.

J12 ' Qualify the positive and blank-qualified results for the following samples and analytes as estimated
(J and UJ, respectively) because they were less than the quantitation limit but greater than the
MDL:

antimony: D05638 ,D05643 ,D05657 ,D05658
selenium: D05646, D05647, D05652, D05657, D05658
sodium: D05640, D05649, D05656, D05660
thallium: D05638, D05641 , D05643, D05644, D05646, D05647, D05651 , D05652,

D05657, D05658

J13 " Qualify the positive results for barium, cobalt, and zinc in all sediment samples as estimated (J)
due to field duplicate imprecision.

J H - Qualify the positive result for mercury in sample D05643 as estimated (J) due to low solids
content.



Table Ib
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0247M, SDG D05640-B

Aqueous QC Sample

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A1 J1 J6

J3

A

A

A

A

A'J6

A

J2

A1 J" J6

A

A1 r i6

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

A'J6

A

A

A1!4!6

A

J3J5

A

A'J6

A1 r J6

A

A

A

A1

J2

Accept all data.

Qualify the positive results for aluminum, calcium, copper, lead, magnesium, nickel, sodium, and
thallium in sample D05661 as nondetect (U) at the reported concentration due to method or
instrument blank contamination.

Qualify the positive result for aluminum in sample D05661 as estimated (J) due to continuing
calibration standard recovery exceedance.

Qualify the nondetect result for cobalt in sample D05661 as estimated (UJ) due to negative
instrument drift.

Elevate the quantitation limits for antimony and selenium in sample D05661 to the negative blank
action level due to negative instrument drift and laboratory blank contamination.

Qualify the blank-qualified results for copper, lead, nickel, and thallium in sample D05661 as
estimated (J and UJ, respectively) due to positive interferences seen in the ICS A solution analyses.

Qualify the nondetect result for selenium in sample D05661 as estimated (UJ) due to negative
interferences in the ICSA solution analyses.

Qualify the blank-qualified results for aluminum, calcium, copper, lead, magnesium, nickel,
sodium, and thallium in sample D05661 as estimated (UJ) because they were less than the
quantitation limit but greater than the MDL.



Table Ila
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05640-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J*
J7J9J*J l 0Jn

J12

Sampling
Error*

Refer to
qualifications
in Table I:

J13J"

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for barium, cobalt, and zinc in all sediment samples were
qualified as estimated (J) due to field duplicate imprecision. The results are
usable for project objectives as estimated values with an indeterminate
direction of bias.

The positive mercury results in sediment samples D05640, D05641,
D05644, D05645, D05647, D05649, D05650, D05651, D05652, D05653,
D05656, D05657, and D05660 were qualified as estimated (J) due to holding
time exceedances. These results are usable forprojectobjectives as estimated
concentrations with a possible low bias.

The positive results for aluminum and magnesium in samples D05638,
D05639, D05642, and D05643 were qualified as estimated (J) due to
continuing calibration standard recovery exceedances. The results are usable
for project objectives as estimated concentrations with a possible high bias.

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\datavalidation\DVmemorandum\sD0S640-IB_metah.wpd Page ] of 8 Metcalf&Eddy, Inc.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05640-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 JJ J6

J7J8J»J10Ju

Jn

Sampling
Eiror*

Refer to
qualifications
in Table I:

J13JM

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive result for silver in sample D05657 was qualified as estimated
(J) due to continuing calibration standard recovery exceedances. The result
is usable for project objectives as an estimated concentration with a possible
low bias.

The positive results for copper in samples D05651 and D05652 and for
thallium in sample D05644 were qualified as nondetect (U) at the reported
concentration due to laboratory blank contamination. These results are
usable for project objectives as nondetect results. Note that the results for
copper and thallium were also qualified as estimated (J) due to positive
interferences seen in the ICSA solution analyses. Therefore, the overall
qualification for these analytes is estimated nondetect (UJ) due to blank
contamination and ICSA interferences.

The positive results for selenium in all sediment samples were qualified as
estimated (J) due to negative interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated
concentrations with a possible low bias.

Table Ha

H i *

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMlNING\data validation\DVmemorandum\sD05640-IBjnetals.v/pd Page 2 of 8 Metcalf& Eddy, Inc.



Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses
Callahan Mining Super-fund Site
Case 0247M, SDG D05640-EB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J6

J12

Sampling
Error*

Refer to
qualifications
in Table I:

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive and blank-qualified results for arsenic, cadmium, chromium,
cobalt, copper, lead, manganese, nickel, silver, thallium, vanadium, and zinc
in all sediment samples and for antimony in all sediment samples except
D05646 were qualified as estimated (J and UJ, respectively) due to positive
interferences seen in the ICS A solution analyses. These results are usable for
project objectives as estimated concentrations and quantitation limits with
a possible high bias.

The positive results for chromium and silver in all sediment samples were
qualified as estimated (J) due to high matrix spike recovery. The results are
usable for project objectives as estimated values that may be biased high.

The positive and nondetect results for antimony in all sediment samples
were qualified as estimated (J and UJ, respectively) due to low matrix
spike recovery. The results are usable for project objectives as estimated
values and quantitation limits that may be biased low.

Table Ha

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J:\NE\CALLAHAN MIN!NG\data validation\DVmemorandum\sD05640-IB_metals. wpd Page 3 of 8 Meccalf & Eddy, Inc.



Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses
Callahan Mining Superfund Site
Case 0247M, SDG D05640-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 r p J6

r j ^ j f j 1 0 ! 1 1

Sampling
Error*

Refer to
qualifications
in Table I:

J13 J14

Sampling
Variability

*#

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive and blank-qualified results for calcium, potassium, and
thallium in all sediment samples were qualified as estimated (J and UJ,
respectively) due to serial dilution imprecision. The results are usable for
project objectives as estimated values and quantitation limits with an
indeterminate direction of bias.

The positive results for barium in all sediment samples were qualified as
estimated (J) due to low recoveries in the PE sample. The results are
usable for project objectives as estimated values with a possible low bias.

The positive result for chromium in sample D05640 was qualified as
estimated (J) due to linear range exceedance. This result is usable for
project objectives as an estimated concentration.

The positive result for mercury in sample D05643 was qualified as
estimated (J) due to low solids content. The result is usable for project
objectives as an estimated value with an indeterminate direction of bias.

Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J: \NE\CALLAHAN MINING\data validation\D V memorandum\sD05640-IB_metais. wpd Page 4 of 8 Metcalf& Eddy, Inc.



Callahan Mining Superfund Site
Case 0247M, SDG D05640-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
- yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J3 Js

J 'J 'J 'J1 0 ;1 1

J12

Sampling
Error*

Refer to
qualifications
in Table I:

JB J14

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive and blank-qualified results for the following samples and
analytes were qualified as estimated (J and UJ, respectively) because they
were less than the quantitation limit but greater than the MDL. These
results are usable for project objectives as estimated concentrations and
quantitation limits.

antimony: D05638, D05643, D05657, D05658
selenium: D05646, D05647, D05652, D05657, D05658
sodium: D05640, D05649, D05656, D05660
thallium: D05638, D05641, D05643, D05644, D05646,

D05647, D05651, D05652, D05657, D05658

The positive results for calcium and potassium in sample D05657 were
qualified as estimated (J) due to internal standard recovery
exceedances. The results are usable for project objectives as estimated

values.

Table lib

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHAh! MINING\data validation \D V memorandum \sD05640-IB_metals.wpd Page 5 of 8 Meicalfd Eddy, Inc.



Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses
Callahan Mining Superfund Site
Case 0247M, SDG D05640-IB

Aqueous QC Sample

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Low Concentration Metals and Mercury

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive result aluminum in sample D05661 was qualified as estimated
(J) due to continuing calibration standard recovery exceedances. The result
is usable for project objectives as an estimated concentration with a possible
high bias.

The positive results for aluminum, calcium, copper, lead, magnesium, nickel,
sodium, and thallium in sample D05661 were qualified as nondetect (U) at
the reported concentration due to laboratory blank contamination. These
results are usable for project objectives as nondetect results. Note that these
results were also qualified as estimated (J) due to positive interferences seen
in the ICS A solution analyses. Therefore, the overall qualification for these
analytes is estimated nondetect (UJ) due to blank contamination and ICS A
interferences.

The nondetect result for cobalt in sample D05661 was qualified as estimated
(UJ) at the reported MDL due to negative instrument drift. This result is
usable for project objectives as an estimated quann'tation limit with a
possible low bias.

Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05640-IB_metals.wpd Page 6 of 8 Metcalf& Eddy, Inc.



Callahan Mining Superfund Site
Case 0247M, SDG D05640-B

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
- yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error '

Refer to
qualifications
in Table I:

A1

J1 J2 fi J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The nondetect results for antimony and selenium in sample D05661 had
quantitation limits elevated to their sample-specific negative blank action
levels due to negative instrument drift and blank contamination. These
results are usable for project objectives as estimated quantitation limits with
a possible low bias.

The blank-qualified results for copper, lead, nickel, and thallium in sample
D05661 were qualified as estimated (UJ) due to positive interferences seen
in the ICS A solution analyses. These results are usable for project objectives
as estimated quantitation limits with a possible high bias. Note that these
results were also qualified as nondetect (U) at the reported concentration due
to laboratory blank contamination. Therefore, the overall qualification for
these analytes is estimated nondetect (UJ) due to blank contamination and
ICSA interferences.

Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMNING\datavaHdation\DVmemorandtim\sD05640-IBjnetals.wpd Page 7 of 8 Metcalf& Eddy, Inc.



Callahan Mining Super/fund Site
Case 0247M, SDG D05640-IB

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate -
yes

Analytical
Method
Appropriate -
yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1

J1 J2 J3 J4 J5 J6

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The nondetect result for selenium in sample D05661 was qualified as
estimated (UJ) due to negative interferences seen in the ICSA solution
analyses. This result is usable for project objectives as an estimated
quantitation limit with a possible low bias.

The blank-qua! ified results for aluminum, calcium, copper, lead, magnesium,
nickel, sodium and thallium in the equipment blank sample DO 5 661 were
qualified as estimated (UJ) because they were less than the quantitation limit
but greater than the MDL. These results are usable for project objectives as
estimated quantitation limits.

• *
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALL4HANMlNING\data validation\DVmemorandum\sD05640-lB_metals.wpd Page 8 of 8 Metcalf& Eddy, Inc.



SITE: Callahan Mining Superfund Site
CASENO.:0247M
SDGNO.:D0S640-IB

DATA SUMMARY TABLE
INORGANIC ANALYSIS (D-044.2)

Sediment (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL

Aluminum 4.0
Antimony 0.15
Arsenic 020
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05638
SD-401

0411094-14
11/17/04

33.5

20000
0.18 J

7.0 J
25 J

0.70
4.3 J

1800
35 J

8.7 J
120 J

19000
69 J

9300
200 J

0.15
30 J

2500 J
1.6 J

0.45 J
11000

0.34 J
26 J

820 J

D05639
SD-402

0411094-15
11/17/04

60.1

30000 J
0.79 J

44 J
17 J

0.47
34 J

33000 J
32 J

5.1 J
2300 J

27000

1200 J •

53000 J
1200 J
0.67

15 J
3100 J

6.1 J
5.4 J

4100
1.5 J
20 J

7600 J

D05640
SD^03

0411094-01
11/12/04

64.6

24000
0.68 J

54 J
13 J

0.34
25 J

64000 J
21 J
3.3 J

2100 J
24000

1000 J
49000

1600 J
0.70 J

14 J
2400 J

5.0 J
4.1 J
19 J
1.4 J
17 J

6800 J

D05641
SD-404

0411094-02
11/12/04

42.9

27000
1.1 J
32 J
37 J
1.0
20 J

6100 J
40 J
12 J

2100 J
31000

380 J
25000

540 J
0.24 J

36 J
3700 J

3.4 J
2.2 J

2400
0.94 J

39 J
7800 J

D05642
SD^IOS

0411094-16
11/17/04

39

28000 J
0.88 J

38 J
17 J

0.56
25 J

8900 J
29 J

5.7 J
2000 J

29000
710 J

43000 J
720 J
0.48

18 J
3100 J

4.9 J
3.5 J

6200
1,4 J
25 J

6900 J

D05643
SD-406

0411094-17
11/17/04

51.5
Freeze-Dried •

16000 J
0.065 J

6.8 J
23 J

0.60
2.6 J

2500 J
33 J

7.6 J
96 J

20000
26 J

9500 J
210 J

0.045 J
29 J

3400 J
2.3 J

0.31 J
37000

0.27 J
31 J

430 J

* - Sample D05643 freeze-dried for all metals except mercury.
The solids content was 28.9% prior to fteeze-drying. Page 1 of6 SnaLsD05640-IB.metals.xls [sDO5<540a]



SITE; Callahan Mining Superfund Site
CASE NO.: 0247M
SDGNO.;D05640-IB

DATA SUMMARY TABLE
INORGANIC ANALYSIS (D-044.2)

Sediment (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8,0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead ' 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05644
SD^tO7

0411094-03
11/11/04

53.5 .

15000
0.36 J

16 J
26 J

0,57
2.6 J

2600 J
27 J

9.2 J
200 J

22000
120 J

10000
300 J

0.12 J
26 J

3000 J
1.0 J

0.72 J
9100
0.32 UJ

29 J
810 J

D05645
SD-408

0411094-04
11/11/04

55.3

38000
0.55 J

17 J
27 J

0.64
16 J

6200 J
38 J

8.8 J
1500 J

25000
630 J

62000
900 J

0.44 J
32 J

3700 J
1.8 J
3.6 J

7700
0.83 J

34 J
40000 J

D05646
SD-409

0411094-18
11/18/04

63.8

7800
0.030 UJ

4.5 J
11 J

0.21
0.50 J
860 J

17 J
3.8 J
22 J

11000
17 J

4100
93 J

0.021
13 J

1300 J
0.56 J
0,16 J
6000
0.12 J

18 J
130 J

D05647
SD-410

0411094-05
11/11/04

83.3

7500
0.095 J

7.8 J
6.2 J

0.23
1.8 J

2200 J
16 J

5.0 J
150 J

14000
27 J

5400 •
210 J

0.039 J
15 J

770 J
0.24 J
0.22 J
2100

0.087 J
14 J

480 J

D05649
SD-412

0411094-06
11/12/04

72.5

21000
1.3 J
85 J

5.9 J
0,27

16 J
70000 J

17 J
3.9 J

1100 J
34000

560 J
38000

1400 J
0,79 J

16 J
1400 J

6.4 J
3.2 J
21 J

2.1 J
12 J

3800 J

D05650
SD-413

0411094-07
11/11/04

65.7

22000
0.99 J

23 J
28 J

0.61
30 J

4400 J
37 J
12 J

2600 J
31000

720 J
19000

530 J
0.74 J

39 J
3000 J

2.7 J
3.0 J

5000
0.45 J

31 J
8100 J
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SITE: Callahan Mining Superfund Site
CASE NO.: 0247M
SDG NO.: D05640-IB

DATA SUMMARY TABLE
INORGANIC ANALYSIS (D-044.2)

Sediment (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL

Aluminum "4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05651
SD-415

0411094-08
11/11/04

42.5

17000
0.47 J

23 J
21 J

0.67
19 J

2700 J
33 J
11 J

740 UJ
23000

230 J
14000

290 J
0.21 J

29 J
3000 J

2.2 J
1.4 J

14000
0.41 J

33 J
31000 J

D05652
SD-416'

0411094-09
11/11/04

60.4

19000
0.31 J

18 J
24 J

0.63
9.0 J

2200 J
29 J
10 J

420 UJ
24000

200 J
13000

360 J
0.19 J

31 J
2600 J
0.83 J
0.92 J
6200
0.28 J

30 J
18000 J

D05653
SD-417

0411094-10
11/11/04

74.4

16000
1.0 J
37 J

8.9 J
0.34

41 J
11000 J

33 J
12 J

2400 J .
20000

280 J
22000

470 J
0.59 J

33 J
1400 J

2.1 J
1.9 J

3400
0.49 J

23 J
12000 J

DO5656
SD-422

0411094-11
11/12/04

59.5
FDofD05660

35000
0.78 J

64 J
5.0 J
1.3
32 J

32000 J
18 J

8.1 J
10000 J
35000

930 J
56000

1500 J
0.52 J

28 J
1800 J

6.9 J
3.0 J
37 J
1.4 J
17 J

16000 J

D05657
SD-423

0411094-12
11/11/04

42

22000
0.17 J

15 J
59 J

0.74
1.8 J

2700 J
39 J

9.2 J
75 J

26000
50 J

8200
240 J

0.091 J
41 J

2600 J
1.1 J

0.45 J
900

0.23 J
40 J

720 J

D05658
SD-424

0411094-19
11/18/04

77.2

5400
0.056 J

4.4 J
4.4 J

0.18
0.67 J
760 J

10 J
3.2 J
140 J

8400
28 J

3300
120 J

0.073
8.7 J

490 J
0.27 J
0.19 J
3200

0.077 J
11 J

220 J
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SITE: Callahan Mining Superfund Site
CASENO.:0247M
SDG NO.: D05640-IB

DATA SUMMARY TABLE
INORGANIC ANALYSIS (D-044.2)

Sediment (mg/Kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
4.0
0.15
0.20
2.0

0.040
0.010

B.O
1.0
2.0
1.0
4.0

0.40
10
1.0

0.010
2.0
50
1.0

0.020
50

0.40
1.0
2.0

D05660
SDE-422

0411094-13
11/12/04

60.4
FDofD056S6

33000
0.80 J

60 J
9.7 J
1.3
29 J

27000 J
16 J
17 J

9200 J
33000

830 J
54000

2100 J
0.47 J

27 J
1600 J

6.6 J
3.0 J
31 J
1.3 J
16 J

8800 J
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SITE: Callahan Mining Superfund Site
CASE NO.: 0247M
SDG NO.: D05640-IB

DATA SUMMARY TABLE
INORGANIC ANALYSIS (D-044.2)

Aqueous QC Sample (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

Comments

Analyte RL

40.0
1.5
2.0

20.0
0.40
0.10
80.0
10.0
20.0
10.0
40.0
4.0
100
10.0
0.10

•20.0
500
10.0
0.20
500
4.0
10.0
20.0

D05661
RB-001

0411094-20
11/18/04

Equipment Blank

5.0 UJ
0.28 U
0.13 U
0.14 U
0.20 U

0.098 U
22 UJ

0.18 U
0.038 UJ

0.43 UJ
18 U

0.19 UJ
2.0 UJ
4.1 U

0.008 U
0.10 UJ

30 U
0.91 UJ
0.12 U

32 UJ
0.038 UJ
0.15 U

5.3 U
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DATA SUMMARY TABLE
DEFINITIONS (Inorganics)

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

g -gram
J - The concentration is an estimated quantity

mg/Kg - milligrams per Kilogram
R - The data are rejected as unusable

RL - Reporting Limit
U - Analyte was analyzed for but not detected at the specified reporting limit

ug/L - micrograms per Liter
UJ - The sample quantitation limit is an estimated quantity

NA -NotApplicable
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IMS
MetCalf SL Eddy 7 0 1 Edgewaler Drive

Wakefield, MAO188O

Tel:781-246-S2OO
Fax:781-245-6293
www.m-e.com

036.200100.0061.00005

March 21,2005

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, Massachusetts 01863-2431

Re: Work Assignment No. 161-RICO-017H
Case 0247M, SDG D05648-IB
Woods Hole Group, Raynham, Massachusetts
Callahan Mining Superfund Site, Brooksville, Maine
Tier II Inorganic Data Validation

Low Concentration Metals and Mercury: 6/Sediment Samples/D05648, D05654,
D05655, D05659, D05706, D05707
(Field Duplicate Pair: D05654 and D05659)
1/Aqueous Equipment Blank/DOS 662
I/Performance Evaluation Sample/D05664

Dear Ms. Clark:

A Tier II data validation was performed by Metcalf & Eddy, Inc. (M&E) on the low concentration
metals and mercury analytical data for six sediment samples (including one field duplicate pair), one
performance evaluation (PE) sample, and one equipment blank sample collected from the Callahan
Mining Superfund Site, located in Brooksville, Maine, by TRC on December 3,2004. The samples
were analyzed through the Response Action Contract (RAC) Delivery of Analytical Services (DAS)
program using M&E DAS Analytical Specification for the Analysis of Low Concentration Metals
Including Cyanide in Solid Samples (Including Samples with High Moisture Content (D-044.2),
based on EPA methodology. M&E evaluated these data using iheRegion I, EPA-NEData Validation
Functional Guidelines for Evaluating Inorganic Analyses, February 1989 criteria, modified for the
methods and incorporating organic data validation guidance, Region I, EPA-NE Data Validation
Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria. Additional
guidance was provided by Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, October 2004.

J:\NE\CALlAHANMINJNG\datayalidation\DVmemorandum\sD05648-JB_metaJs.wpd
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Ms. Christine Clark Page 2
March 21,2005 Case 0247M, SDG D05648-IB

The Tier II metals data validation was based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness (CSF Audit - Tier I)

• Preservation and Technical Holding Times
* • Instrument Calibration
* • ICP-MS Internal Standards
* • ICP-MS Tuning, Mass Calibration, and Resolution Check

• Blanks
• Inductively Coupled Plasma Interference Check Sample
• Matrix Spike

* • Laboratory Duplicate
Field Duplicates

NA • Furnace Atomic Absorption Analysis
• Inductively Coupled Plasma Serial Dilution

* • Laboratory Fortified Blank
* • Instrument Detection Limits

Sample Quantitation Results
Performance Evaluation Sample /Accuracy Check

* - all criteria met for this parameter
NA - parameter not applicable

Note: Worksheets are not included for parameters that have met criteria or for criteria that
are not applicable to a Tier II data validation.

Copies of the field sampling notes for this sample delivery group (SDG) are included with this Data
Validation Memorandum.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site DQOs and potential usability issues
Data Summary Tables - summarizes accepted, qualified, and rejected data

Overall Evaluation of Data and Potential Usability Issues

The following is a summary of the site DQOs (Data Quality Objectives):

* To determine nature and extent of contamination and to support a human health and
ecological risk assessment.

J:\NE\CALLAHANMINING\data validation\DV memorandum\sD05648-IB_metals.wpd Metcalf & Eddy, Inc.



Ms. Christine Clark Page 3
March 21, 2005 Case 0247M, SDG D05648-IB

The low concentration metals and mercury sample results were qualified as a result of sampling and
analytical error. Qualifications as a result of sampling error are summarized below:

• The positive results for barium, chromium, manganese, and nickel in all sediment
samples were qualified "EB" due to equipment blank contamination. An
indeterminate amount of sampling error may have affected these sample results. The
results are usable for project objectives. These qualifications have a minor impact on
data usability.

• The positive results for calcium and copper in all sediment samples were qualified
as estimated (J) due to field duplicate imprecision. The results are usable for project
objectives as estimated values with an indeterminate direction of bias. This
qualification has a minor impact on the data usability.

The positive result for mercury in sample D05655 was qualified as estimated (J) due
to low solids content. The result is usable for project objectives as an estimated value
with an indeterminate direction of bias. This qualification has a minor impact on the
data usability.

Qualifications as a result of analytical error are summarized below:

The positive results for aluminum, calcium, copper, lead, magnesium, sodium, and
zinc in sample D05662 were qualified as nondetect (U) at the reported concentration
due to method blank contamination. These results are usable for project objectives
as nondetect results. This qualification has a minor impact on data usability. Note
that these results were also qualified as estimated (J) because the concentrations were
less than the reporting but greater than the method detection limit (MDL). Therefore,
the overall qualification for these analytes is estimated nondetect (UJ).

• The nondetect results for antimony in samples D05706 and D057O7 and cobalt in
sample DOS 662 were qualified as estimated (UJ) at the reported MDL due to negative
instrument drift. These results are usable for project objectives as estimated
quantitation limits with a possible low bias. This qualification has a minor impact on
data usability.

• The nondetect results for antimony and selenium in sample D05662 were elevated
to their sample-specific negative blank action levels due to negative instrument drift
and blank contamination. These results are usable for project objectives with elevated
quantitation limits. This qualification has a minor impact on data usability.

The positive results for arsenic, beryllium, cadmium, chromium, cobalt, copper, lead,

J:\NE\CALL4HANMINING\data validationXDVmemorandum\sD05648-IB_metals.wpd Metcalfd Eddy, Inc.



Ms. Christine Clark Page 4
March 21, 2005 Case 0247M, SDG D05648-B

manganese, nickel, silver, thallium, vanadium, and zinc in all sediment samples and
for antimony in samples D05648, D05654, D05655, and D05659 were qualified as
estimated (J) due to positive interferences seen in the ICSA solution analyses. These
results are usable for project objectives as estimated concentrations with a possible
high bias. This qualification has a minor impact on data usability.

• The positive and blank-qualified results for chromium, copper, lead, nickel, and zinc
in sample D05662 were qualified as estimated (J and UJ, respectively) due to positive
interferences seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations and quantitation limits with a possible high
bias. This qualification has a minor impact on data usability. Note that the results for
copper, lead, and zinc were also qualified as nondetect (U) at the reported
concentration due to laboratory blank contamination. Therefore, the overall
qualification for these analytes is estimated nondetect (UJ) due to blank
contamination and ICSA interferences.

• The positive and nondetect results for selenium in all sediment samples and sample
D05662 were qualified as estimated (J and UJ, respectively) due to negative
interferences seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations and quantitation limits with a possible low
bias. This qualification has a minor impact on data usability.

• The positive results for arsenic, cadmium, chromium, lead, and zinc in all sediment
samples were qualified as estimated (J) due to high matrix spike recovery. The results
are usable for project objectives as estimated values that may be biased high. This
qualification has a minor impact on the data usability.

• The positive and nondetect results for antimony in all sediment samples were
qualified as estimated (J and UJ, respectively) due to low matrix spike recovery. The
results are usable for project objectives as estimated values and quantitation limits
that may be biased low. This qualification has a minor impact on the data usability.

• The positive results for calcium in all sediment samples were qualified as estimated
(J) due to laboratory duplicate imprecision. The results are usable for project
objectives as estimated values with an indeterminate direction of bias. This
qualification has a minor impact on the data usability.

J:\NE\CALLAHANMlNlNG\data validation\DVmemorandum\sD05648-IB_metals.wpd Metcalf& Eddy, Inc.



Ms. Christine Clark Page 5
March 21,2005 Case 0247M, SDG D05648-IB

The positive results for cadmium, mercury, potassium, selenium, and thallium in all
sediment samples were qualified as estimated (J) due to serial dilution imprecision.
The results are usable for project objectives as estimated values with an
indeterminate direction of bias. This qualification has a minor impact on the data
usability.

The positive results for the following samples and analytes were qualified as
estimated (J) because they were less than the quantitation limit but greater than the
MDL. These results are usable for project objectives as estimated concentrations.
This qualification has a minor impact on the data usability.

selenium: D05654, D05659, D05706, D05707
thallium: D05648, D05654, D05659, D05706, D05707

• The positive and blank-qualified results for aluminum, b arium, calcium, chromium,
copper, lead, magnesium, manganese, nickel, sodium, and zinc in sample D05662
were qualified as estimated (J and UJ, respectively) because they were less than the
quantitation limit but greater than the MDL. These results are usable for project
objectives as estimated concentrations and quantitation limits. This qualification has
a minor impact on the data usability.

Data Completeness

The laboratory was contacted on March 15, 2005 concerning the following:

1. The chromium result for sample D05654 is incorrectly reported on Form I.
2. There is an un-numbered page between 15 and 16.The validator manually numbered

it as page 15a.

The laboratory provided an acceptable response and resubmitted data on March 16, 2005.

Preservation and Technical Holding Times

Note that because of its highmoisture content, sample D05655 was freeze-dried prior to preparation
for metals analysis. Due to holding time considerations, the sample aliquot used for mercury analysis
was not freeze-dried. No further validation action was taken.

Blanks

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the sediment samples. If a contaminant was detected in more than one blank, the highest

J:\NE\CALLAHANMINJNG\data validalion\DVmemorandum\sD05648-IB_metals.wpd Meicalf& Eddy, Inc.



Ms. Christine Clark
March 21,2005

Page 6
Case 0247M, SDG D05648-IB

concentration was used to qualify associated sample results and is summarized below. The nominal
Blank Action Levels (BAL) from the method blank were calculated based on a 1 gm sample weight
(dry), 50mL final volume, and two-fold dilution. The nominal BALs from instrument blanks were
based on a lgm sample weight (dry) and 50mL final volume. Sample-specific BALs are jfurther
adjusted for actual sample weights, moisture content, and any additional dilutions.

Analyte

aluminum

antimony

arsenic

barium

cadmium

chromium

cobalt

copper

iron

lead

magnesium

nickel

potassium

selenium

sodium

thallium

vanadium

Blank
Type

mb

inst

inst

mb

mb

mb

inst

inst

inst

inst

mb

inst

mb

mb

inst

mb

inst

inst

mb

mb

mb

Maximum
Blank

Concentration

0.38 mg/Kg

-0.39 u£/L

0.065 jig/L

0.024 mg/Kg

0.0062 mg/Kg

0.021 mg/Kg

-0.13 ^g/L

-0.030 ng/L

0.73 ng/L

-0.17 ng/L

2.0 mg/Kg

-9.5 ug/L

0.0095 mg/Kg

0.4 mg/Kg

-0.47 ug/L

4.0 mg/Kg

-45 ug/L

0.67 ng/L

2.1 mg/Kg

0.011 mg/Kg

0.032 mg/Kg

Nominal
Blank Action
Level (BAL)

ing/Kg

1.9

0.20

0.032

0.12

0.031

0.10

0.065

0.015

3.6

0.085

10.0

4.8

0.048

2.0

0.24

20

22

0.34

10.5

0.055

0.16

Action/Samples Affected

No action; all results greater than BAL

Qualify the nondetect results as estimated
(UJ) in samples D05706 and DO 5707

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL '

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL

No action; all results greater than BAL
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Ms. Christine Clark
March 21,2005

Page 7
Case 0247M, SDG D05648-B

Analyte

zinc

Blank
Type

mb

Maximum
Blank

Concentration

0.41 mg/Kg

Nominal
Blank Action
Level (BAL)

mg/Kg

2.0

Action/Samples Affected

No action; all results greater than BAL

inst - instrument blank (i.e., ICB or CCB)
mb - method blank

For positive blank contamination, sample results were qualified as follows:
• If the sample result was nondetect, qualification of the data was not required.

If the sample result was > MDL and s positive BAL, the result was qualified as a nondetect (U) at the
reported concentration.

• If the sample result was > positive BAL, qualification of the data was not required.

For negative blank contamination, sample results were qualified as follows:
• If the sample result was positive and £ negative BAL, the result was qualified as estimated (J).

If the sample result was nondetect, the MDL was qualified as estimated (UJ).
If the sample result was > MDL and > negative BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

If the sample result was >MDL and > negative BAL but s positive BAL, the result was qualified as
nondetect (U) at the reported concentration.
If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
• If the sample result was > positive BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

• If the sample result was > MDL but s negative BAL, the result was qualified as nondetect (U) at the
negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
• If the sample result was > negative BAL, qualification of the data was not required.

The following table summarizes the blank contamination detected in the laboratory blanks associated
with the aqueous equipment blank sample. If a contaminant was detected in more than one blank,
the highest concentration was used to qualify associated sample results and is summarized below.
Maximum blank concentrations from instrument blanks were also adjusted for sample dilutions.
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Ms. Christine Clark
March 21,2005

Page 8
Case 0247M, SDG D05648-B

Analyte

aluminum

antimony

calcium

cobalt

copper

iron

lead

magnesium

nickel

potassium

selenium

sodium

thallium

vanadium

zinc

Blank
Type

mb

iiist

inst

mb

inst

mb

mb

mb

mb

mb

mb

inst

inst

mb

inst

inst

mb

Maximum
Blank

Concentration
US/L

69

0.018

-0.028

28

-0.032

1.4

100

1.6

100

0.08

39

0.1

-0.091

12

0.035

0.19

7.4

Blank Action
Level (BAL)

ug/L

345

0.18

0.28

140

0.32

7.0

500

8.0

500

0.40

195

1.0

0.91

60

0.35

1.9

37

Action/Samples Affected

Qualify positive result nondetect (U) at
reported concentration in sample D05662

Elevate the reported MDL to the negative
BAL in sample D05662

Qualify positive result nondetect (U) at
reported concentration in sample D05662

Qualify nondelect result estimated (UJ) at
reported MDL in sample D05662

Qualify positive result nondetect (U) at
reported concentration in sample D05662

No action; nondetect in sample

Qualify positive result nondetect (U) at
reported concentration in sample D05662

Qualify positive result nondetect (U) at
reported concentration in sample D05662

No action; result above BAL

No action; nondetect in sample

Elevate the reported MDL to the negative
BAL in sample D05662

Qualify positive result nondetect (U) at
reported concentration in sample D05662

No action; nondetect in sample

No action; nondetect in sample

Qualify positive result nondetect (U) at
reported concentration in sample D05662

inst - instrument blank (i.e. ICB or CCB)
mb - method blank

For positive blank contamination, sample results were qualified as follows:
• If the sample result was nondetect, qualification of the data was not required.

If the sample result was > MDL and £ positive BAL, the result was qualified as a nondetect (U) at the
reported concentration.
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March 21, 2005

Page 9
Case 0247M, SDG D05648-B

• If the sample result was > positive BAL, qualification of the data was not required.

For negative blank contamination, sample results were qualified as follows:
If the sample result was positive and s negative BAL, the result was qualified as estimated (J).

• If the sample result was nondetect, the MDL was qualified as estimated (UJ).
If the sample result was > MDL and > negative BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is < the positive BAL, sample results were
qualified as follows:

If the sample result was >MDL and > negative BAL but £ positive BAL, the result was qualified as
nondetect (U) at the reported concentration.

• If the sample result was > MDL and < negative BAL, the result was qualified as nondetect (U) at the
negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > positive BAL, qualification of the data was not required.

For positive and negative blank contamination where the negative BAL is > the positive BAL, sample results were
qualified as follows:

• If the sample result was > MDL but <, negative BAL, the result was qualified as nondetect (U) at the
negative BAL.

• If the sample result was nondetect, elevate the MDL to the negative BAL.
If the sample result was > negative BAL, qualification of the data was not required

The following table summarizes the level of blank contamination detected in the equipment blank
associated with the surface sediment samples.

Analyte

aluminum

barium

calcium

chromium

copper

lead

magnesium

manganese

nickel

sodium

zinc

Blank Concentration
<Ufj/L)

7.2

0.21

18

0.32

0.59

0.35

4.6

7.0

0.64

. 39

8.1

Action/Samples Affected

No action; result qualified as nondetect (U) after blank actions.

Qualify all sediment samples (EB).

No action; result qualified as nondetect (€) after blank actions.

Qualify all sediment samples (EB).

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (IT) after blank actions.

Qualify all sediment samples (EB).

Qualify all sediment samples (EB).

No action; result qualified as nondetect (U) after blank actions.

No action; result qualified as nondetect (U) after blank actions.
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Inductively Coupled Plasma Interference Check Sample

Positive results for antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead,
manganese, nickel, silver, thallium, vanadium, and zinc were reported in the ICS A solution analyses
at concentrations greater than the MDLs. Results for selenium were reported in the ICS A solution
at concentrations greater than the negative MDL.

The positive results for arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, manganese,
nickel, silver, thallium, vanadium, and zinc in all sediment samples and for antimony in samples
D05648, D05654, D05655, and D05659 were qualified as estimated (J) dueto positive interferences
seen in the ICSA solution analyses. The positive and blank-qualified results for chromium, copper,
lead, nickel, and zinc in sample D05662 were qualified as estimated (J and UJ, respectively) due to
positive interferences seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations with a possible high bias.

The positive and nondetect results for selenium in all sediment samples and sample D05662 were
qualified as estimated (J and UJ, respectively) due to negative interferences seen in the ICSA
solution analyses. These results are usable for project objectives as estimated concentrations and
quantitation limits with a possible low bias.

Matrix Spike (MS)

Sample D05706 was analyzed as the matrix spike with this data set. The analytes that did not meet
recovery (%R) acceptance criteria of 75-125% and the actions taken are summarized in the table
below:

Analyte

antimony

arsenic

cadmium

chromium

Spiked
Sample
Result

(mg/Kg)

0.53

10

0.49

35

Sample
Result

(mg/Kg)

0.041 U

6.5

0.34

22

Spike
Added

(nig/Kg)

1.6

2.0

0.10

10

MS
%R

33

196

148

130

Affected Samples/Action

Qualify as estimated (J and UJ,
respectively) the positive and nondetect
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

J:\NE\CALLAHANMINING\datavalidatiori\DVmemorandum\sD05648-IB_metals.wpd Metcalf& Eddy. Inc.



Ms. Christine Clark
March 21,2005

Page 11
Case 0247M, SDG D05648-IB

Analyte

lead

zinc

Spiked
Sample
Result

(rag/Kg)

18

86

Sample
Result

(mg/Kg)

13

59

Spike
Added

(mg/Kg)

4.0

20

MS
%R

128

134

Affected Samples/Action

Qualify as estimated (J) the positive
results in all sediment samples.

Qualify as estimated (J) the positive
results in all sediment samples.

Laboratory Duplicates

Sample D05706 was analyzed as a laboratory duplicate in association with this data set. The analytes
that did not meet the relative percent difference (RPD) criterion of <35% for analytes greater than
5x reporting limit or the absolute difference criterion of 2x reporting limit for those less than <5x
reporting limit, and the actions taken are summarized in the following table:

Analyte

calcium

Sample Result
(ing/Kg)

3100

Duplicate Result
(mg/KK)

6600

%RPD

73

Actions

Qualify as estimated (J) the positive
calcium results in all samples. .

Field Duplicates

Samples D05654 and D05659 were the field duplicate pair analyzed in association with this data set.
The analytes that did not meet the RPD criterion of <50% for analytes greater than 5x reporting limit
or the absolute difference criterion of <4x reporting limit for those less than <5x reporting limit, and
the actions taken are summarized in the following table:

Analyte

calcium

copper

selenium

D0S654
(me/Kg)

5000

100

0.70

D05659
(mg/Ke)

1700

370

0.37

%RPD

99

115

62

Actions

Qualify as estimated (J) the positive
calcium results in all samples.

Qualify as estimated (J) the positive
copper results in all samples.

No action; both results <4x reporting limit

Inductively Coupled Plasma Serial Dilution

An ICP serial dilution analysis was performed on sample D05706. The analytes that did not meet

J:\NE\CALLAHANMINING\data validation\DVmemorandum\sD05648-IB_metab.wpd Metcalf& Eddy, Inc.
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the percent difference (%D) validation criterion of 15% for results greater than 5 Ox the MDL and
the actions taken are summarized in the following table:

Analyte

cadmium

potassium

selenium

thallium

SOxMDL
(mg/Kg)

0.08

14

0.21

0.06

Sample
(mg/Kg)

0.34

2200

0.76

0.15

Serial
Dilution
(nig/Kg)

0.48

2600

0.91

0.18

%D

. 40

IS

19

23

Actions

Qualify as estimated (J) the positive results
in all samples.

Qualify as estimated (J) the positive results
in all samples.

Qualify as estimated (J) the positive results
in all samples.

Qualify as estimated (J) the positive results
in all samples.

A serial dilution determination was also performed on sample D05706 for mercury. The %D for this
analysis (18%) exceeded the validation criterion of 15% for results greater than 50x the MDL.
Although this analysis is not required under the DAS specification, the results were evaluated as an
indication of possible matrix interferences. Professional judgment was used to estimate (J) the
positive results for mercury in all sediment samples due to serial dilution imprecision.

Sample Oiiantitation Results

The positive results for the following sediment samples and analytes were qualified as estimated (J)
because they were less than the quantitation limit but greater than the MDL.

selenium: D05654, D05659, D05706, D05707
thallium: D05648, D05654, D05659, D05706, D05707

The positive and blank-qualified results for aluminum, barium, calcium, chromium, copper, lead,
magnesium, manganese, nickel, sodium and zinc in the equipment blank sample D05662 were
qualified by the laboratory as estimated (J and UJ, respectively) because they were less than the
quantitation limit but greater than the MDL.

The positive result for mercury in sample D05655 was qualified as estimated (J) due to the low
solids content of the sample (<3 0%).

J:\NE\CALLAHANMINING\datavalidalion\Dymemorandum\sD05648-IB_metab.wpd Metcalf& Eddy, Inc.
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Performance Evaluation Sample/Accuracy Check

Performance Evaluation Sample

The metals and mercury PE sample D05664 (EPA ampule number MS01661) was evaluated with
this SDG. Fourteen analytes were scored "Within Limits" and nine analytes were scored "Not
Evaluated." No validation action was necessary on the basis of these results.

Laboratory Control Sample

The recoveries for all analytes in the sediment and aqueous LCS were acceptable. No validation
actions were required.

J:\NE\CALLAHANMINlNG\data validation\DV memorandum\sD05648-IB_metals.wpd Metcalf& Eddy, Inc.
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Please contact Ms. Constance Lapite at (781) 224-6628 or at constance.lapite@m-e.com if you
have any questions regarding this Tier II validation.

Very truly yours,

Richard Purdy
Data Validator

Elizabeth Denly (J
Senior Reviewer

0f
onstance Lapite

RAC Lead Chemist

cc: Leslie McVickar, EPA Remedial Project Manager (Data Validation Memorandum, Data
Summary Tables)

v^Elizabeth Denly, TRC Project Chemist (entire package)
Denise Laferte, M&E Oversight Chemist (Data Validation Memorandum, Data Summary
Tables)
Richard Purdy, M&E Data Validation Chemist (entire package)
Callahan Mine Project File, Work Assignment No. 161-RICO-017H

Attachments: IRDA
Table I: Recommendations Summary Table
Table II: Overall Evaluation of Data
Data Summary Tables
Data Validation Worksheets
PE Score Report(s)
Copy of non-CLP Analytical Methods (M&E DAS Specification D-044.2)
Copies of Telephone Logs/Communications Forms
Supporting Data for Reduced Payment Recommendations (not applicable)
Copies of Field Sampling Notes
Copies of EPA-approved Amendments to QAPjP or SAP (not applicable)
CSF Completeness Evidence Audit (DC-2 Form)
DQO Summary Form
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Table la
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0247M, SDG D05648-IB

Sediment Samples

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A

J1 J2 J5

J2J4

A1

J2

J2 J4 Js

J6J7

A'J 2J 4

J2

J2J7

A

J2J<

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver"

sodium

thallium

vanadium

zinc

Action

A

A'J2

J 8 J ,O

A1!2

J8

J3JSJ*

J2.

A

?]»?

J2

J2J4

A

A1

Accept all data.

Qualify the positive for barium, chromium, manganese, and nickel in all sediment samples as "EB"
due to equipment blank contamination.

Qualify as estimated (UJ) the nondetect results for antimony in samples D05706 and D05707 due
to negative instrument drift.

Qualify as estimated (J) the positive results for arsenic, beryllium, cadmium, chromium, cobalt,
copper, lead, manganese, nickel, silver, thallium, vanadium, and zinc in all sediment samples and
for antimony in samples D0564 8, D05 654, DOS 65 5, and D05 659 due to positive interferences seen
in the ICSA solution analyses.

Qualify as estimated (J) the positive results for selenium in all sediment samples due to negative
interferences seen in the ICSA solution analyses.

Qualify the positive results for arsenic, cadmium, chromium, lead, and zinc in all sediment samples
as estimated (J) due to high matrix spike recovery.

Qualify the positive and nondetect results for antimony in all sediment samples as estimated (J and
UJ, respectively) due to low matrix spike recovery.

Qualify the positive results for calcium in all sediment samples as estimated (J) due to laboratory
duplicate imprecision.



J7 - Qualify the positive results for calcium and copper in all sediment samples as estimated (J) due to
field duplicate imprecision.

J8 - Qualify the positive results for cadmium, mercury, potassium, selenium, and thallium in all
sediment samples as estimated (J) due to serial dilution imprecision.

J9 - Qualify the positive results for the following samples and analytes as estimated (J) because they
were less than the quantitation limit but greater than the MDL.

selenium: D05654, D05659, D05706, D05707
thallium: D05648, D05654, D05659, D05706, D05707

J10 - Qualify the positive result for mercury in sample D05655 as estimated (J) due to low solids
content.



Table Ib
Recommendation Summary Table for Low Concentration Metals and Mercury

Callahan Mining Superfund Site
Case 0247M, SDG D05648-IB

Aqueous QC Sample

Analyte

aluminum

antimony

arsenic

barium

beryllium

cadmium

calcium

chromium

cobalt

copper

iron

lead

Action

A2J4

A1

A

JA

A

A

A2J4

J2J4

J1

A2J=J<

A

A2 J2 J4

Analyte

magnesium

manganese

mercury

nickel

potassium

selenium

silver

sodium

thallium

vanadium

zinc

Action

A2J4

J4

A

J2J4

A

A'J 3

A

A2J4

A

A

A2J2J4

A

A1

J3

J4

Accept all data.

Elevate the MDL for the nondetect results for antimony and selenium in sample D05662 to the
negative blank action level due to negative instrument drift and laboratory blank contamination.

Qualify the positive results for aluminum, calcium, copper, lead, magnesium, sodium, and zinc in
sample D05662 as nondetect (U) at the reported concentration due to laboratory blank
contamination.

Qualify the nondetect result for cobalt in sample D05662 as estimated (UJ) due to negative
instrument drift.

Qualify the positive and blank-qualified results for chromium, copper, lead, nickel, and zinc in
sample D05662 as estimated (J and UJ, respectively) due to positive interferences seen in the ICS A
solution analyses.

Qualify the nondetect result for selenium in sample D05662 as estimated (UJ) due to negative
interferences in the ICSA solution analyses.

Qualify the positive and blank-qualified results for aluminum, barium, calcium, chromium, copper,
lead, magnesium, manganese, nickel, sodium, and zinc in sample D05662 as estimated (J and UJ,
respectively) because they were less than the quantitation limit but greater than the MDL.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05648-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
- yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

R,efer to
qualifications
in Table I:

J1 J2 J3 J4 Js J6

J !J9

Sampling
Error*

Refer to
qualifications
in Table I:

A1

J7J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for barium, chromium, manganese, and nickel in all
sediment samples were qualified "EB" due to equipment blank
contamination. An indeterminate amount of sampling error may have
affected these sample results. The results are usable for project objectives.

The positive results for calcium and copper in all sediment samples were
qualified as estimated (J) due to field duplicate imprecision. The results are
usable for project objectives as estimated values with an indeterminate
direction of bias.

The positive results for arsenic, beryllium, cadmium, chromium, cobalt,
copper, lead, manganese, nickel, silver, thallium, vanadium, and zinc in all
sediment samples and for antimony in samples D05648, D05654, D05655,
and D05659 were qualified as estimated (J) due to positive interferences
seen in the ICSA solution analyses. These results are usable for project
objectives as estimated concentrations with a possible high bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\ME\CALLAHANMINING\datavalidation\DVmemorandum\sD05648-IB_metals.yvpd Page I of 6 Metcalf& Eddy, Inc.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05648-B

Sediment Samples
Low Concentration Metals and Mercuiy

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological
risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
- yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

J1 J2 J3 J" J5 J6

J8!9

Sampling
Error*

Refer to
qualifications
in Table I:

A1

J7J10

Sampling
Variability

+*

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The nondetect results for antimony in samples D05706 and D05707 were
qualified as estimated (UJ) at the reported MDL due to negative instrument
drift. These results are usable for project obj ectives as estimated quantitation
limits with a possible low bias.

The positive results for selenium in all sediment samples were qualified as
estimated (J) due to negative interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated
concentrations with a possible low bias.

The positive results for arsenic, cadmium, chromium, lead, and zinc in all
sediment samples were qualified as estimated (J) due to high matrix spike
recovery. The results are usable for project objectives as estimated values
that may be biased high.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J: WE]CALLAHANMININGWata validation \DV memorandum\sD05648-IB_metals. wpd Page 2 of 6 MetcalfS. Eddy, Inc.



Table Ha
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05648-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-.yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

J1 J2 J3 J4 J5 J«
J8J9

Sampling
Error*

Refer to
qualifications
in Table I:

A1

J7 J10

Sampling
Variability

*+

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive and nondetect results for antimony in all sediment samples were
qualified as estimated (J and UJ, respectively) due to low matrix spike
recovery. The results are usable for project objectives as estimated values
and quantitation limits that may be biased low.

The positive results for calcium in all sediment samples were qualified as
estimated (J) due to laboratory duplicate imprecision. The results are usable
for project objectives as estimated values with an indeterminate direction of
bias.

The positive result for mercury in sample D05 6 5 5 was qualified as estimated
(J) due to low solids content. The result is usable for project objectives as an
estimated value with an indeterminate direction of bias.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\data validation\DV memorandum\sD05648-IB_metals.wpd Page 3 of 6 Metcalf'&Eddy, Inc.



Table Ila
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfiind Site
Case 0247M, SDG D05648-IB

Sediment Samples

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

J1 J2 J3 J4 Js J6

Sampling
Error*

Refer to
qualifications
in Table I:

A1

J7J10

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project
objectives):

The positive results for cadmium, mercury, potassium, selenium, and
thallium in all sediment samples were qualified as estimated (J) due to serial
dilution imprecision. The results axe usable for project objectives as
estimated values with an indeterminate direction of bias.

The positive results for the following samples and analytes were qualified
as estimated (J) because they were less than the quantitation limit but greater
than the MDL. These results are usable for project objectives as estimated
concentrations. This qualification has a minor impact on the data usability.

selenium: D05654, D05659, D05706, D05707
thallium: D05648, D05654, D05659, D05706, D05707

*
**

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J:\NE\CALLAHANMINING\datavalidation\DVmemorandum\sD05648-IB_metals.wpd Page 4 of 6 Metcalf& Eddy, Inc.



Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDG D05648-B

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health, and
ecological risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2

J1 J2 J3 J4

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive results for aluminum, calcium, copper, lead, magnesium,
sodium, and zinc in sample D05662 were qualified as nondetect (U) at the
reported concentration due to laboratory blank contamination. These results
are usable for project objectives as nondetect results.

The nondetect result for cobalt in sample D05662 was qualified as estimated
(UJ) at the reported MDL due to negative instrument drift. This result is
usable for project objectives as an estimated quantitation limit with a
possible low bias.

The nondetect results for antimony and selenium in sample D05662 were
elevated to their sample-specific negative blank action levels due to negative
instrument drift and blank contamination. These results are usable for project
objectives with elevated quantitation limits with a possible low bias.

**
The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.

J: \NE\CALLAHAN MINING\data validation\DV memorandum \sD05648-IB_metdls. wpd Page 5 of 6 Metcalfd Eddy, Inc.



Table lib
Overall Evaluation of Data for Low Concentration Metals and Mercury Analyses

Callahan Mining Superfund Site
Case 0247M, SDQ D05648-IB

Aqueous QC Sample

Low Concentration Metals and Mercury

DQO

To determine
nature and
extent of
contamination
and to support
a human
health and
ecological
risk
assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Sampling
Method
Appropriate
-yes

Analytical
Method
Appropriate
-yes

Measurement Error

Analytical
Error

Refer to
qualifications
in Table I:

A1 A2

J1 J2 J3 J<

Sampling
Error*

Refer to
qualifications
in Table I:

None

Sampling
Variability

**

Not
applicable
for Tier II

Potential
Usability

Issues

Minor Impact on Data Usability (Results usable for project objectives):

The positive and blank-qualified results for chromium, copper, lead, nickel,
and zinc in sample D05662 were qualified as estimated (J and UJ,
respectively) due to positive interferences seen in the ICSA solution
analyses. These results are usable for project objectives as estimated
concentrations and quantisation limits with a possible high bias.

The nondetect result for selenium in sample D05662 was qualified as
estimated (UJ) due to negative interferences seen in the ICSA solution
analyses. This result is usable for project objectives as an estimated
quantitation limit with a possible low bias.

The positive and blank-qualified results for aluminum, barium, calcium,
chromium, copper, lead, magnesium, manganese, nickel, sodium, and zinc
in sample D05662 were qualified as estimated (J and UJ, respectively)
because they were less than the quantitation limit but greater than the MDL.
These results are usable for project objectives as estimated concentrations
and quantitation limits.

* The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.

J:\NE\CALL4HANMINING\datavalidation\DVmemorandum\sD05648-IB_metals.wpd Page 6 of 6 Metcaif& Eddy, Inc.



SITE: Callahan Mining Superfund Site
CASE NO.: 0247M
SDG NO.: D05648-1B

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Sediment (mg/Kg)

Traffic Report Sample No.
M&E Sample ID
Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL
Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead ' 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05648
SD-411

0412036-01
12/03/04

45.0

14000
0.67 J

16 J
14 EB

0.38 J
10 J

52000 J
20 JEB
5.9 J

1000 J
21000

200 J
17000

310 JEB
0.30 J

18 JEB
2300 J

2.4 J
1.4 J

13000
0.43 J

24 J
3100 J

D05654
SD-420

0412036-02
12/03/04

73.3
FD of D05659

22000
0.37 J

17 J
30 EB

0.70 J
o.ao J
5000 J

38 JEB
15 J

100 J
37000

44 J
9300
760 JEB

0.039 J
42 JEB

3200 J
0.70 J
0.39 J
3400
0.20 J

34 J
540 J

D05655
SD-421

0412036-09
12/03/04

86.8
Freeze-Dried *

17000
0.57 J

23 J
18 EB

0.55 J
14 J

3400 J
31 JEB

6.1 J
1300 J

26000
240 J

21000
400 JEB
0.26 J

18 JEB
3200 J

4.2 J
1.5 J

21000
0.51 J

32 J
' 3500 J

D05659
SDE-420

0412036-04
12/03/04

75.3
FDofD05654

22000
0.42 J

16 J
31 EB

0.71 J
0.98 J
1700 J

36 JEB
16 J

370 J
37000

35 J
9500
800 JEB

0.035 J
40 JEB

3400 J
0.37 J
0.40 J
3200
0.17 J

32 J
570 J

D05706
SD-425

0412036-07
12/03/04

54.7

10000
0.041 UJ

6.5 J
16 EB

0.43 J
0.34 J
3100 J

22 JEB
5.1 J
12 J

16000
13 J

5700
190 JEB

0.059 J
18 JEB

2200 J
0.76 J
0.16 J
7400
0.15 J

22 J
59 J

D05707
SD^26

0412036-08
12/03/04

59.6

8600
0.035 UJ

9.4 J
13 EB

0.35 J
0.36 J

26000 J
16 JEB

4.5 J
7.6 J

16000
12 J

6000
200 JEB

0.063 J
14 JEB

1700 J
0.90 J
0.10 J

7900
0.15 J

19 J
49 J

* - Freeze-dried for all metals except mercury Page 1 o( 1 Interim.SD05846-IB,metiJls.xls [3D05S46]



SUE: Callaban Mining Superrund Site
CASENO.:0247M
SDG NO.: D05648-IB

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)

Sediment (mg/Kg)

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

% Solids
Comments

Analyte RL '

Aluminum 4.0
Antimony 0.15
Arsenic 0.20
Barium 2.0
Beryllium 0.040
Cadmium 0.010
Calcium 8.0
Chromium 1.0
Cobalt 2.0
Copper 1.0
Iron 4.0
Lead 0.40
Magnesium 10
Manganese 1.0
Mercury 0.010
Nickel 2.0
Potassium 50
Selenium 1.0
Silver 0.020
Sodium 50
Thallium 0.40
Vanadium 1.0
Zinc 2.0

D05548
SD-411

0412036-01
12/03/04

45.0

14000
0.67 J

16 J
14 EB

0.38 J
10 J

52000 J
20 JEB
5.9 J

1000 J
21000

200 J
17000

310 JEB
0.30 J

18 JEB
2300 J

2.4 J
1.4]

13000
0.43 J

24 J
3100 J

D05654
SD-420

0412036-02
12/03/04

73.3
FDofD05659

22000
0.37 J

17 J
30 EB

0.70J
0.80 J

5000 J
38 JEB
15 J

100 J
37000

44 J
9300

760 JEB
0.039 J

42 JEB
3200 J
0.70 J
0.39 J
3400
0.20 J

34 J
540 J

D05655
SD-421

0412036-09
12/03/04

86.8
Freeze-Dried *

17000
0.57 J

23 J
18 EB

0.55 J
14 J

3400 J
31 JEB

6.1 J
1300 J

26000
240 J

21000
400 JEB
0.26 J

18 JEB
3200 J

4.2 J
1.5 J

21000
0.51 J

32 J
3500 J

D05659
SDE-420

0412036-04
12/03/04

75.3
FDofD05654

22000
0.42 J

18 J
31 EB

0.71 J
0.98 J
1700 J

36 JEB
16 J

370 J
37000

35 J
9500
800 JEB

0.035 J
40 JEB

3400 J
0.37 J
0.40 J
3200
0.17 J

32 J
570 J

D05706
SD-425

0412036-07
12/03/04

54.7

10000
0.041 UJ

6.5 J
16 EB

0.43 J
0.34 J

3100 J
22 JEB

5.1 J
12 J

16000
13 J

5700
190 JEB

0.059 J
18 JEB

2200 J
0.76 J
0.16 J

7400
0.15 J

22 J
59 J

D05707
SD-426

0412036-08
12/03/04

59.6

8600
0.035 UJ

9.4 J
13 EB

0.35 J
0.36 J

26000 J
16 JEB

4.5 J
7.6 J

16000
12 J

6000
200 JEB

0.063 J
14 JEB

1700 J
0.90 J
0.10 J
7900
0.15 J

19 J
49 J

' - Freeze-dried for all metals except mercury.
The solids content was 29.9% prior to freeze-drying. Page 1 of 3 fiji3l.sD0564S-IB.metals.xl5 [sD05S4B]



SITE: Callahan Mining Superfund Site
CASENO.:0247M
SDGNO.:D05648-IB

DATA SUMMARY TABLE
Inorganic Analysis (D-044.2)
Aqueous QC Sample (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
rhallium
Vanadium
Zinc

Traffic Report Sample No.
M&E Sample ID

Lab Sample ID
Date Sampled

Mass/Volume of Sample
Comments

Analyte RL

40.0
1.5
2.0
20.0
0.40
0.10
80.0
10.0
20.0
10.0
40.0
4.0
100
10.0
0.10
20.0
500
10.0
0.20
500
4.0
10.0
20.0

D05662
RB-002

0412036-05
12/03/04
25 mL

Equipment Blank.

7.2 UJ
0.28 U
0.13 U
0.21 J
0,20 U

0.098 U
18 UJ

0.32 J
0.038 UJ

0.59 UJ
18 U

0.35 UJ
4.6 UJ
7.0 J

0.008 U
0.64 J

30 U
0.91 UJ
0.12 U

39 UJ
0.026 U

0.15 U
8.1 UJ

Page 2 af3 final.sDO5C4S-IB.mctiils.ils [Aqueous QC]



DATA SUMMARY TABLE
DEFINITIONS (Inorganics)

EB - As a qualifier for soil/sediment samples: Analyte is also detected in the equipment blank
FD - Field Duplicate

g -gram
J - The concentration is an estimated quantity

mg/Kg - milligrams per Kilogram
R - The data are rejected as unusable

RL - Reporting Limit
U - Analyte was analyzed for but not detected at the specified reporting limit

ug/L - micrograms per Liter
UJ - The sample quantitation limit is an estimated quantity

NA - Not Applicable

Page 3 of 3 fiaal.sD05648-IB,nietals.xlsrnorgiaiii»



TRCMarch 1, 2005
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161 -RICO-017H
Case No. 0247M, SDG D05640JA
Southwest Research Institute, San Antonio, TX
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

TCO: 19/Sediments/ D05638, DO5639, D05640, D05641, D05642, D05643,
D05644, D05645, D05646, D05647, D05649, D05650,
D05651, D05652, D05653, DO5656, D05657, D05658,
D05660
(Field duplicate pair: D05656/D05660)

Dear Ms. Clark:

A Tier II validation, in accordance with the Region I, EPA-NEData Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating Region I, EPA-NEData
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for 19 sediment samples collected
by TRC Environmental Corporation on November 11,12,17,and 18,2004 from the Callahan Mining
Superfund Site in Brooksville, ME. All samples were analyzed fortota! combustible organics (TCO) under
theMetcalf & Eddy Remedial Action Contract Delivery of Analytical Services (DAS) program using
Metcalf & Eddy's DAS Specification, D-005.1, Analytical Specification for the Analysis of Total
Organic Carbon, Total Combustible Organics, Grain Size, Moisture Content, and pH in Soil,
Sediment, and Solids, June 2001.

In accordance with the EPA-approved project plans for the site, Tier II validation was performed on all
samples in this sample delivery group (SDG). The data were evaluated based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit-Tier I)

• Holding Times and Sample Preservation
* • Instrument Calibration

Boon Mills South, Foot of John Street • Lowell, Massachusetts 01 852
Telephone 978-97O-5600 • Fax 978-453-1995



* • Blanks
NA • ICP Interference Check Sample Results
NA • Matrix Spike (MS) Results

• Laboratory Duplicate Results
* • Field Duplicate Results
* • Laboratory Control Sample (LCS) Results
* • Laboratory Fortified Blank Sample (LFB) Results
NA • Furnace Atomic Absorption Results
NA • ICP Serial Dilution Results
* • Detection Limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples

* - All criteria were met for this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method or to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Tablell: Overa]lEvaluationofData-summarizessitedataqualityobjectives(DQOs)and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier II data
validation review.

Overall Evaluation of Data and Potential Usability Issues

• To determine the nature and extent of contamination and to support a human health risk
assessment.

All results are usable for project objectives.

Validation actions were not applied as a result of sampling error. The validation actions applied as a result
of analytical error are summarized below:

The positive results for TCO in samples D05649, D05656, D05657, andD05660 were
qualified as estimated (J) due to a holding timeexceedance. The results are usable for
project objectives as estimated values. This qualification has a minor effect on the data
usability.

Customer-Focused Solutions



The attached Tablel summarizes the Tier II validation recommendations which were based on the following
information:1

Holding Times and Sample Preservation

The TCO analyses of samples D05649RE, D05656, D05657, and D05660 took place one and two days
outside of therequired holding time. The positive results forTCO in samples D05649,D05656,D05657,
and DO5660 were qualified as estimated (J).

Laboratory Duplicate Results

All TCO analyses were performed in duplicate. The relative percent difference (RPD) forTCO was below
the acceptance limit of 15 for all samples with the exception of sample D05649 (25.0). The laboratory
reanalyzed the sample in duplicate outside of holding time; the reanalysis yielded an acceptable RPD for
the duplicate analyses. The TCO result from the reanalysis of sample D05649 was therefore reported.
Qualification of the data on the basis of laboratory duplicate results was therefore not required.

Accuracy Check/PE Samples

A soil PE for total organic carbon (TOC) analysis was submitted with this sample group. As all samples
had TCO concentrations greater than 1 %, TOC analysis was not required. Therefore, this PE sample was
not analyzed. It should be noted that PE samples are not available for TCO analysis.

Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

LorieMacKinnon *
Data Validator

Elizabeth Denly ^
Senior QA Chemist

TRC
Customer-Focused Solutions



Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Table
5. IRDA Form
6. Data Validation Worksheets

- 7 . Copy of non-CLP Analytical Method (M&E DAS Specification D-005.I)
8. PE Score Reports (NA)
9. Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Leslie McVickar, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin

TftC
Customer-Focused Solutions



Attachment 1
Table I: Recommendation Summary Table



Table I
Recommendation Summary

for TCO Analyses
Callahan Mining Superfund Site
Case# 0247M, SDG D05640_IA

InUBWiWMlllMBUnilllSHM

I D05638

D05639

D05640

D05641

D05642

D05643

D05644

D05645

D05646

D05647

D05649

D05650

D05651

D05652

D05653

D05656

D05657

D05658

D05660

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

SE

A

A

A

A

A

A

A

A

A

A

J1

A

A

A

A

J1

J1

A

J1

SE = Sediment

A - Accept the data.

J1 - Estimate (J) the positive result for TCO due to a holding time exceedance.



Attachment 2
Table II: Overall Evaluation of Data



Table H
Overall Evaluation of Data - Data Validation Memorandum

Case 0247M, SDG D05640JA

TCO

DQO

To determine the nature and extent of
contamination and to support a
human health risk assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Both-Yes

Measurement Error

• Analytical Error

Refer to
qualifications in
R/S Key:

J1

Sampling Error*

Refer to
qualifications in
R/S Key

None

Sampling
Variability**

Potential '
Usability ,

Issues

- Potential uncertainty exists for the positive results for TCO
in samples D05649, D05656, D05657, and D05660 due to a
holding time exceedance.

Results discussed above can still be used for project
objectives as estimated values. These issues may have a
minor impact on the data usability*

+ The evaluation of "sampling error" cannot be completely assessed in data validation.
** Sampling variability is not assessed in data validation.



Attachment 3
Table III: Tentatively Identified Compound

Summary



Attachment 4
IRDA Form



INORGANIC REGIONAL DATA ASSESSMENT
Region _L

CASE NO.

LABORATORY_

SDG # Do

Q2H1H-

DPO:ACTION FYt • 7 -

SITE

NO OF. SAMPLES/MATRIX,

REVIEWERCIF NOT ESD)_

REVIEWER'S NAME Lo,

COMPLETION DATE

DATA ASSESSMENT SUMMARY

. 1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS . '
4. ICS
5.. LCS
6., DUPLICATE ANALYSIS
7. MATRIX SPIKE
8. MSA

9. SERIAL DILUTION
10. SAMPLE VERIFICATION
11.' OTHER QC
12. OVERALL ASSESSMENT

O = Data had no problems, or qualified due to minor problems.

M = Data qualified due to major problems.

Z = Data unacceptable.

X = Problems, but do not affect das.

ACTION ITEMS:

rep

/

/

AA

I

HG

1

TCO

O

O

KJA

o
O

M ^

10 ft

MA

rfVJA

o
n

AREAS OF CONCERN:

NOTABLE PERFORMANCE:

Validator: Date:



Attachment5
Data Summary Tables



Site: Callahan Mining Superfund Site - Brooksville, ME
Case Number 0247M, SDG D05640JA

DATA SUMMARY TABLE
TCO Analysis (D-005.1)

Sediment Samples
(Units: mg/kg)

62780 73632

raft

QL - Quantiiatlon Limit
J - Estimated value

Page 1 of 1



Site: Callahan Mining Superfund Site - Brooksville, ME
Case Number 0247M, SDG D05640JA

DATA SUMMARY TABLE
TCO Analysis (D-005.1)

Sediment Samples
(Units: mg/kg)

124042 J 62478 J 124279

QL - Quanlltation Limit
J - Estimated value

Page 2 of 1



TRCMarch 1, 2005
Customer-Focused Solutions

Christine Clark
Regional Sample Control Center
U.S. EPA Region I
11 Technology Drive
North Chelmsford, MA 01863-2431

Subject: Work Assignment No. 161-RICO-017H
Case No. 0247M, SDG D05648JA
Southwest Research Institute, San Antonio, TX
Callahan Mining Superfund Site, Brooksville, ME
Tier II Inorganic Data Validation

TCO: 6/Sediments/ D05648, D05654, D05655, D05659, D05706, D05707
(Field duplicate pair: DO5654/DO5659)

Dear Ms. Clark:

A Tier II validati on, in accordance with the Region I, EPA-NEData Validation Functional Guidelines
for Evaluating Inorganic Analyses, June 13,1988 criteria, and incorporating RegionI, EPA-NEData
Validation Functional Guidelines for Evaluating Environmental Analyses, December 1996 criteria,
as deemed appropriate, was performed on the inorganic analytical data for six sediment samples collected
by TRC Environmental Corporation on December 3,2004 from the Callahan Mining Superfund Site in
Brooksville, ME. All samples were analyzed for total combustible organics (TCO) under the Metcalf &
Eddy Remedial Action Contract Delivery of Analytical Services (DAS) program using Metcalf & Eddy's
DAS Specification, D-005.1, Analytical Specificationfor the Analysis ofTotal Organic Carbon, Total
Combustible Organics, Grain Size, Moisture Content, andpHin Soil, Sediment, and Solids, June
2001.

In accordance with the EPA-approved project plans for the site, Tier II validation was performed on all
samples in this sample delivery group (SDG). The data were evaluated based on the following parameters:

• Overall Evaluation of Data and Potential Usability Issues
* • Data Completeness (CSF Audit - Tier 1)
* • Holding Times and Sample Preservation
* • Instrument Calibration
* • Blanks
NA • ICP Interference Check Sample Results
NA • Matrix Spike (MS) Results

Boott Mills South, Foot of John Street • Lowell, Massachusetts 01 852
Telephone 978-970-5600 • Fax 978-453-1995 ®



* • Laboratory Duplicate Results
* • Field Duplicate Results
* " Laboratory Control Sample (LCS) Results
* • Laboratory Fortified Blank Sample (LFB) Results
NA • Furnace Atomic Absorption Results
NA • ICP Serial Dilution Results
* • Detection Limit Results
NA • Sample Quantitation Results

• Accuracy Check/PE Samples

* - All criteria were met for this parameter.

Note: Worksheets are not included for parameters that have met criteria or parameters that are not
applicable (NA) to the method or to Tier II validation.

The following information was used to generate the Data Validation Memorandum attachments:

Table I: Recommendation Summary Table - summarizes validation recommendations
Table II: Overall Evaluation of Data - summarizes site data quality objectives (DQOs) and potential
usability issues

Data Summary Tables - summarize accepted, qualified, and rejected data based on the Tier II data
validation review.

Overall Evaluation of Data and Potential Usability Issues

• To determine the nature and extent of contamination and to support a human health risk
assessment.

All results are usable for project objectives. Validation actions were not applied as a result of sampling or
analytical error.

The attached Table I summarizes the Tier II validation recommendations which were based on the following
information:

Accuracy Check/PE Samples

A soil PE for total organic carbon (TOC) analysis was submitted with this sample group. As all samples
hadTCO concentrations greater than 1%, TOC analysis was not required. Therefore, this PE sample was
not analyzed. It should be noted that PE samples are not available for TCO analysis.

TRC
Customer-Focused Solutions



Please contact Ms. Elizabeth Denly at (978) 656-3577 should you have any questions or comments
concerning this information.

Very truly yours,

TRC Environmental Corporation

Lorie MacKinnon
Data Validator

Elizabeth Denly
Senior QA Chemist

Tier II Attachments: 1. Table I: Recommendation Summary Table
2. Table II: Overall Evaluation of Data
3. Table HI: Tentatively Identified Compound Summary (NA)
4. Data Summary Table
5. IRDA Form
6. Data Validation Worksheets
7. Copy of non-CLP Analytical Method (M&E DAS Specification D-005.1)
8. PE Score Reports (NA)
9. Copies of Telephone Logs/Communication Forms
10. Supporting Data for Reduced Payment Recommendations (NA)
11. Copies of Field Sampling Notes
12. Copies of EPA-approved Amendments to QAPjP or SAP (NA)
13. CSF Audit (DC-2 Form)
14. DQO Summary Form

cc: Leslie McVickar, EPA Remedial Project Manager (DV memo and data summary table)
Project File
PSAdmin

TRC
Cvstomer-Focused Solutions



Attachment 1
Table I: Recommendation Summary Table



Table I
Recommendation Summary

for TCO Analyses
Callahan Mining Superfund Site
Case# 0247M, SDG D05648JA

D05648

D05654

D05655

D05659

D05706

DO57O7

SE

SE

SE

SE

SE

SE

A

A

A

A

A

A

SE = Sediment

Accept results.



Attachment 2
Table II: Overall Evaluation of Data



• I . -

Table H
Overall Evaiuatioa of Data • Data Validation Memorandum

Case 0247M, SDG D05648JA

TCO

DQO

To determine the nature and extent of
contamination and to support a
human health risk assessment.

Sampling*
and/or

Analytical
Method

Appropriate
Yes or No

Both - Yes

Measurement Error

Analytical Error

Refer to
qualifications in
R/S Key:

None

Sampling Error*

Refer to
qualifications in
R/SKey

None

Sampling
Variability**

Potential '••"
Usability •

Issues

Results can be used for project objectives without
qualifications.

The evaluation of "sampling error" cannot be completely assessed in data validation.
Sampling variability is not assessed in data validation.



Attachment 3
Table III: Tentatively Identified Compound

Summary



Attachment 4
IRDA Form



Resion J-
INORGANIC

CASE NO. OZ.H7M

LABORATORY Ti^RT. .

SDGtf1

sow# Das D-ooSi!

DPO: ACTION . FYI

- •

1.

2.

3.
4.

5.
6.
7.

8.

9.

10.

11. ' '

12.

DATA

HOLDING TIMES
CALIBRATIONS {. oirtwxu!^
BLANKS
ICS
LCS
DUPLICATE ANALYSIS
MATRIX SPIKE
MSA

SERIAL DILUTION
SAMPLE VERIFICATION
OTHER QC
OVERALL. ASSESSMENT

REGIONAL DATA ASSESSMENT

SITE V.6-A 1 ft hfid (T\\r\,/

NO OF SAMPLES/MATRIX

• REVIEWER(IF NOT ESD)

REVIEWER'S NAME L o *

^ COMPLETION DATE

ASSESSMENT SUMMARY

ICP AA

. /

/

/

0 = Data had no problems, or qualified due IO minor problems. . '

M = Data qualified due to major-problems.

Z = Data unacceptable.

X = Problems, but do not affect data.

ACTION ITEMS:

AREASi OF CONCERN:

NOTABLE PERFORMANCE:

ZJ2.R [ O t

HG -CYAN1BE

7 o
/ O .

/ o

o
O

toA

toA

MA

M A

O
0

Validator: LOHL nVcKi^o^ Date: o2.



Attachment 5
Data Summary Tables



Site: Callahan Mining Superfund Site - Brooksville, ME
Case Number 0247M, SDG D05648JA

DATA SUMMARY TABLE
TCO Analysis (D-005.1)

Sediment Samples
(Units: mg/kg)

100 161785 33585 167679

OL - Quantitatlon Limit

Page 1 of 1



Appendix V

Data Usability Analysis



Callahan Mine Data Quality Evaluation

I. Usability of Data for Project Objectives

The 1999 and 2004-2005 data validation reports were evaluated for issues which may impact the potential decision-

making process or usability of the data. Out of the total population of 670 individual results for sediment samples,

six (0.90 percent) were rejected. Out of the total population of 644 individual results for surface water samples,

none were rejected. Out of the total population of 2175 individual results for soil samples, four (0.18 percent) were

rejected. Out of the total population of 584 individual results for residential well samples, 10 (1.7 percent) were

rejected. In general, the majority of the data (99.1 % for sediment, 100% for surface water, 99.8% for soil, and 98.3

% for residential wells) were usable for project objectives. These percentages met the QAPP criterion of greater

than 95% completeness for laboratory data. However, several issues were noted which may affect the decision-

making process.

• In the case of high-biased data the listed results exceed one or more of the project action levels by a
minimal amount. Caution should be used when using these results for decision-making purposes as the
actual results could be lower and below the project action levels. However, in all cases the decision-
making process reflects the use of conservative values.

• In the case of low-biased data, the listed results fall below one or more of the project action levels by a
minimal amount. Caution should be used when using these results for decision-making purposes as the
actual results could be higher and above the project action levels.

• In the case of data with an indeterminate bias, potential uncertainty exists for these results. The listed
results are below or above one or more of the project action levels by a minimal amount. Caution should
be used when using these results for decision-making purposes.

These issues are discussed below and are grouped by matrix.



A. Sediments

All of the results were deemed usable during validation with the exception of mercury in samples 99-BKSD-23,99-

BKSD-24,99-BKSD-25, 99-SD-27, 99-SD-35, and 99-SD-37 from the 1999 sampling event due to low matrix

spike recovery. These results are not usable for project objectives. Table 1 summarizes other data where the

decision-making process may have been impacted by the biases or uncertainty of the data noted during data

validation.

Table 1

Potential Biases Associated with Sediment Samples

Sample ID Analyte(s) Affected Direction of

Bias

Reason for Bias Project Action Level(s)

Affected

1999 Sediment Samples

99-SD-35

99-SD-37

copper

copper

indeterminate

indeterminate

field duplicate variability

field duplicate variability

(1). (2)

(1), (2)

2004 Sediment Samples

SD-401

SD-402

SD-403

SD-404

SD-405

SD-406

SD-407

cadmium, copper

arsenic

arsenic

arsenic, nickel

silver

arsenic

silver

zinc

copper, lead

high

high

high

high

high

high

high

high

high

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

positive interference {ICSA)

and high MS recovery

positive interference (ICSA)

positive interference (ICSA)

Cd: (1), (2)

Cu: (2)

(1). (2)

(1), (2)

(1)

(2)

(1)

(2)

(1), (2)

(1), (2)



Table 1

Potential Biases Associated with Sediment Samples

Sample ID

SD-408

SD-410

SD-412

SD-413

SD-415

SD-416

SD-417

SD-420

SDE-420

Analyte(s) Affected

arsenic, silver

mercury

copper, zinc

silver

arsenic, nickel

silver

arsenic

arsenic

arsenic

silver

nickel

arsenic

copper

nickel

Direction of

Bias

high

low

high

high

high

high

high

high

high

high

high

high

indeterminate

high

Reason for Bias

positive interference (ICSA)

holding time exceedance

positive interference (ICSA)

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

and equipment blank

contamination

positive interference (ICSA)

and high MS recovery

field duplicate variability

positive interference (ICSA)

and equipment blank

contamination

Project Action Level(s)

Affected

As: (1)

Ag: (2)

(1)

Cu: (2)

Zn: (1), (2)

(2)

(1)

(2)

(1)

(1)

(1)

(2)

(1)

(1)

(2)

(1)



Table 1

Potential Biases Associated with Sediment Samples

Sample ID

SD-421

SD-422

SDE-422

SD-423

SD-424

Analyte(s) Affected

arsenic

arsenic

silver

silver

mercury

nickel

copper

Direction of

Bias

high

high

high

high

low

high

high

Reason for Bias

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

and high MS recovery

holding time exceedance

positive interference (ICSA)

positive interference (ICSA)

Project Action Level(s)

Affected

(1)

(1)

(2)

(2)

(1)

(1)

(2)

(1) NOAA Screening Quick Reference Table for Inorganics in Solids {Freshwater Sediment PEL)
(2) NOAA Screening Quick Reference Table for Inorganics in Solids (Marine Sediment ERL)



B. Residential Wells

All of the results were deemed usable during validation with the exception of dichlorodifluoromethane,

chloromethane, bromomethane, chloroethane, and carbon disulfide in samples DWCA-15 and DWCA-10 from the

January 2005 sampling event due to low surrogate recoveries. Since these compounds are most likely not

contaminants of concern at this site and since MCLs or Maine MEGs do not exist for these compounds, the overall

usability of the data was not significantly impacted by these unusable data points. However, Table 2 summarizes

data where the decision-making process may have been impacted by the biases or uncertainty of the data noted

during data validation.

Table 2

Potential Biases Associated with January 2005 Residential Well Samples

Sample ID

DWCA-11

DWCA-16

DWCA-18

Analyte(s) Affected

lead

lead

lead

Direction of

Bias

indeterminate

indeterminate

indeterminate

Reason for Bias

field duplicate variability

field duplicate variability

field duplicate variability

Project Action Level(s)

Affected

(1)

(2)

(1), (2)

(1) EPA Maximum Contaminant Levels (MCLs)
(2) Maine Maximum Exposure Guidelines (MEGs)



C. Soil Samples:

All of the results were deemed usable during validation the exception of mercury in samples 99-WRP2-48, 99-

BKSS-02, and 99-BKSS-03 from the 1999 sampling event and antimony in sample SS-414 from the 2004 sampling

event due to low matrix spike recoveries. Since antimony is most likely not a contaminant of concern at this site, the

overall usability of the data was not significantly impacted by this unusable data point. The mercury results in the

listed samples are not usable for the achievement of project objectives. In addition, Table 3 summarizes data where

the decision-making process may have been impacted by the biases or uncertainty of the data noted during data

validation.

Table 3

Potential Biases Associated with Soil Samples

Sample ID Analyte(s) Affected Direction of

Bias

Reason for Bias Project Action Level(s)

Affected

1999 Soil Samples

99-SS-44

99-TPD-ll

99-TPL-16

99-TPL-17

99-TPL-18

99-WRP-20

99-WRP2-48

copper

copper

copper

copper

copper

copper

copper

indeterminate

indeterminate

indeterminate

indeterminate

indeterminate

indeterminate

indeterminate

field duplicate variability

field duplicate variability

field duplicate variability

field duplicate variability

field duplicate variability

field duplicate variability

field duplicate variability

CD, (2)

(1), (2)

(1)

(I),(2)

(1), (2)

(2)

(1), (2)

2004 Surface Soil Samples

SS-401 copper

lead

vanadium

indeterminate

high

high

positive interference (ICSA)

and serial dilution

imprecision

positive interference (ICSA)

positive interference (ICSA)

(1), (2)

(1)

(2)



Table 3

Potential Biases Associated with Soil Samples

Sample ID

SSE-401

SS-402

SS-403

SS-404

SS-405

SS-406

SS-408

SS-409

SS-410

Analyte(s) Affected

copper

lead

lead

cadmium

cadmium

copper

vanadium

copper

antimony

lead

thallium

lead

cadmium

Direction of

Bias

indeterminate

high

high

indeterminate

indeterminate

indeterminate

high

high

indeterminate

high

high

high

indeterminate

Reason for Bias

and high MS recovery

positive interference (ICSA)

and serial dilution

imprecision

positive interference (ICSA)

positive interference (ICSA)

serial dilution and laboratory

duplicate imprecision

serial dilution and laboratory

duplicate imprecision

positive interference (ICSA)

and serial dilution

imprecision

positive interference (ICSA)

and high MS recovery

positive interference (ICSA)

low MS recovery and

laboratory duplicate

imprecision

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

positive interference (ICSA)

and serial dilution and

laboratory duplicate

Project Action Level(s)

Affected

(1), (2)

(1)

(1)

(1)

(1)

(1), (2)

(2)

(2)

(2)

(1)

(2)

(1)

(1)



Table 3

Potential Biases Associated with Soil Samples

Sample ID

SS-411

SS-413

SS-414

SS-415

SS-416

Analyte(s) Affected

thallium

thallium

thallium

cadmium

selenium

antimony

cadmium

mercury

thallium

cadmium

Direction of

Bias

indeterminate

indeterminate

indeterminate

indeterminate

low

indeterminate

indeterminate

indeterminate

indeterminate

indeterminate

Reason for Bias

imprecision

serial dilution imprecision

high recovery in calibiation

standard, positive

interference (ICSA), and

serial dilution imprecision

positive interference (ICSA)

and serial dilution

imprecision

positive interference (ICSA)

and serial dilution and

laboratory duplicate

imprecision

negative interference (ICSA)

positive interference (ICSA)

and laboratory duplicate

imprecision

serial dilution and laboratory

duplicate imprecision

serial dilution imprecision

positive interference (ICSA)

and serial dilution

imprecision

serial dilution and laboratory

duplicate imprecision

Project Action Level(s)

Affected

(2)

(2)

(2)

(1)

(2)

(2)

(1)

(2)

(2)

(2)



Table 3

Potential Biases Associated with Soil Samples

Sample ID

SS-417

SS-419

SS-420

SS-421

SS-422

SS-423

SS-424

SS-426

SS-428

SS-429

SS-43O

Analyte(s) Affected

zinc

lead

thallium

cadmium

arsenic

arsenic

arsenic

arsenic

arsenic

arsenic

vanadium

arsenic

arsenic

arsenic

Direction of

Bias

indeterminate

high

indeterminate

indeterminate

high

high

high

high

high

high

high

high

high

high

Reason for Bias

serial dilution imprecision

positive interference (ICSA)

serial dilution imprecision

laboratory duplicate

imprecision

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

Project Action Level(s)

Affected

(1)

(1)

(2)

(1)

(1)

(1)

U)

(1)

(2)

(2)

(2)

(1)

(1)

(1)



Table 3

Potential Biases Associated with Soil Samples

Sample ID Analyte(s) Affected Direction of

Bias

Reason for Bias Project Action Level(s)

Affected

(1) Maine Remedial Action Goals (Residential Guideline), May 1997
(2) EPA Region IX PRGs for Residential Soil, October 2004



P. Surface Water:

All of the results were deemed usable during validation. However, the Table 4 summarizes data where the decision-

making process may have been impacted by the biases or uncertainty of the data noted during data validation.

Table 4

Potential Biases Associated with Surface Water Samples

Sample ID Analytc(s) Affected Direction of

Bias

Reason for Bias Project Action Level(s)

Affected

1999 Surface Water Samples

99-SW-32

99-SW-34

99-SW-36

99-SW-40

99-SW-42

99-SW-49

lead

lead

lead

lead

copper

zinc

copper

zinc

high

high

high

high

low

high

low

high

high CRDL standard

recovery

high CRDL standard

recovery

high CRDL standard

recovery

high CRDL standard

recovery

low CRDL standard

recovery

high CCV recovery

low CRDL standard

recovery

high CCV recovery

(1)

(1)

(1)

(1)

(2)

(2)

(2)

(2)

2004 Surface Water Samples

SW-403

SW-405

SWF-405

iron

lead

copper

indeterminate

indeterminate

high

field duplicate variability

field duplicate variability

high CRDL standard and PE

(1)

(1)

(2)



Table 4

Potential Biases Associated with Surface Water Samples

Sample ID

SW-406

SW-407

SWF-407

SW-411

SWE-411

SWF-411

SWEE-411

SW-414

Analyte(s) Affected

aluminum, lead

nickel

copper

aluminum, lead

nickel

copper

zinc

zinc

copper

zinc

copper

zinc

nickel

copper

Direction of

Bias

indeterminate

high

indeterminate

indeterminate

high

high

high

high

high

high

high

high

high

indeterminate

Reason for Bias

recovery

field duplicate variability

high CRDL standard

recovery

high recovery in PE and

field duplicate variability

field duplicate variability

high CRDL standard

recovery

high recovery in PE

positive interference (ICSA)

and high recovery in PE

positive interference (ICSA)

and high recovery in PE

high recovery in PE

positive interference (ICSA)

and high recovery in PE

high recovery in PE

positive interference (ICSA)

and high recovery in PE

high CRDL standard

recovery

high recovery in PE and

field duplicate variability

Project Action Level(s)

Affected

(1)

CD

(1)

(1)

(2)

(2)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)



Table 4

Potential Biases Associated with Surface Water Samples

Sample ID

SWF-414

SW-415

SWF-415

SW-424

SWF-424

Analyte(s) Affected

aluminum, lead

nickel

copper

copper

nickel

copper

aluminum, lead

copper

Direction of

Bias

indeterminate

high

high

high

high

high

indeterminate

high

Reason for Bias

field duplicate variability

high CRDL standard

recovery

high recovery in PE

high recovery in PE

high CRDL standard

recovery

high CRDL standard and PE

recovery

field duplicate variability

high recovery in PE

Project Action Level(s)

Affected

(1)

(2)

(2)

(1)

(2)

(2)

(1)

(1)

(1) National Recommended Water Quality Criteria for Priority Toxic Pollutants (Freshwater CCC), April 1999
(2) National Recommended Water Quality Criteria for Priority Toxic Pollutants (Saltwater CCC), April 1999



II. Analytical Method Deviations for the 2004-2005 Sampling Events

The analytical methods used by the laboratories during the 2004-2005 sampling events were as stated in the Quality
Assurance Project Plan for Remedial Investigation/Feasability Study,Draft,CaUahan Mining Superfund Site,
Brooksville, Maine, October 2004 with one exception. A different analytical method was used for the analysis of
metals in residential well samples. Due to laboratory capacity issues during the January 2005 sampling event, the
metals (minus mercury) analyses of the residential well samples were performed using the EPA Contract Laboratory
Program (CLP) Statement of Work (SOW) ILM05.3 with a Flex Clause Modification which included lower
reporting limits and the requirement for the laboratory to analyze a laboratory fortified blank at the reporting limit.
This was in lieu of using the Delivery of Services (DAS) Analytical Specification D-004.1, as specified in the
QAPP. This method change did not affect the project objectives or usability of the data as the method which was
utilized was modified to ensure that the low reporting limits were achieved and to contain the same level of quality
control as the planned method.

The analytical methods were followed as written in the DAS Analytical Specifications (included in the October
2004 QAPP) and EPA CLP SOWs with the exceptions listed in Table 5. It should be noted that these exceptions
were approved prior to the onset of the program and did not affect the quality of data or the achievement of project
objectives. No other modifications to the methods were noted during the data validation process.



Table 5

Summary of Analytical Method Deviations for 2004-2005 Sampling Events

Matrix and Methods

Surface Water:

Metals: D-137

Surface Soil:

Metals: D-044.2

VOCs & SVOCs: OLM04.3

Residential Well:

Metals: ILM05.3 Flex Clause 1194.1

Hg:D-004.1

VOCs: OLC03.2

Sediment:

Metals: D-044.2

TCO & Grain Size: D-005.1

Laboratory Deviations From Stated Methods

(1) Arsenic and selenium were determined by hydride AA instead

of hydride ICP/MS.

(2) Remaining metals digested according to ILM04.1 procedures

instead of chelate extraction used for select metals.

(3) LFB and CRDL recovery limits expanded to 50-150% from 70-

130% for analytes with reporting limits less than 5 ug/L.

No deviations were noted.

No deviations were noted.

No deviations were noted.
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