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1.0 EXECUTIVE SUMMARY 

Numerous abandoned and inactive mine sites located in the Tongass National Forest were 


inventoried for physical and chemical hazards. Several of these sites contained significant 


chemical hazards that warranted additional examination to fixlfill objectives outlined by the U.S. 


Environmental Protection Agency for conducting integrated site assessments under the 


Superfiind Accelerated Cleanup Model (EPA, 1993). The intent was to collect data to generate a 


Hazard Ranking System score and determine whether a removal action under the Comprehensive 


Environmental Response, Compensation, and Liability Act (CERCLA) is required. 


The Salt Chuck Mine is located at the northwest head of Kasaan Bay, on Prince of Wales Island, 


southeast Alaska. The mine exploited a magnetite clinopyroxenite/gabbro host rock that 


contained chalcopyrite, bomite, digenite, chalcocite, and covellite with magnetite, pyrrhotite and 


pyrite also present. Reported production from the mine amounted to 326,000 tons of ore at an 


average grade of 0.95% copper, 0.063 oz/t palladium, 0.036 oz/ton gold and 0.17 oz/ton silver. 


A flotation mill was constmcted on site. Concentrates were produced and then transported to 


smelters for final processing. Production ceased in 1941. 


An inventory-level evaluation of physical and chemical hazards was performed at the site in 


1995. Underground and surface mine workings, structures and miscellaneous equipment were 


evaluated for imminent hazards and ranked for future prioritization. Potentially affected surface, 


water and soils were sampled for hazardous substances. Several physical hazards were identified. 


at the site-|Copper exceedances were detected in surface water samples. Mine tailings 


containing heavy metals were identified in the intertidal zone south ofthe mill. 


Filtered water samples taken in 1997 validated the copper exceedance. Tissue and associated 


sediment samples taken in several locations revealed that most ofthe copper present in the 


tailings is not bioavailable. There are several hundred thousand cubic yards of tailings at Salt 


Chuck and the most practical removal option is to cap the tailings with coarse material and line 


the affected creeks with larger riprap. This will restrict migration of the tailings, while providing 


suitable substrate for regeneration of intertidal biota. 
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2.0 INTRODUCTION 

Personnel from the U. S. Bureau of Land Management completed a preliminary inventory of 

physical and chemical hazards at 109 abandoned and inactive mine (AIM) sites throughout the 

Tongass National Forest. This work was completed in 1995/1996 under various agreements 

signed by the U.S.D.A. Forest Service, the former U. S. Bureau of Mines and the U. S. Bureau of 

Land Management Several of these AIM sites contained significant chemical hazards and 

merited additional examination to fiilfill objectives outlined by the U.S. Environmental 

Protection Agency for conducting integrated site assessments imder the Superfijnd Accelerated 

Cleanup Model (EPA 1993). The purpose was to collect enough data to generate a Hazard 

Ranking System score and determine whether a removal action under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) is required. 

. The objectives ofthe preliminary assessraent (PA) reports are to: 

1) Collect and review existing infonnation to detennine if data gaps exist; 

2) Collect sufficient data to detennine the potential for releases of hazardous 

substances to the environment; 

3) Evaluate the potential threat to the public or the environment from hazardous 

substances on site; and 

4) Determine whether a removal action is warranted. 

This PA work at the Salt Chuck Mine site was conducted under terms prepared for Interagency 

Agreement #96IA-10-012, signed and dated in April, 1997 (amended m August, 1997). 

3.0 SITE DESCRIPTION 

Location and Access 

The Salt Chuck Mine is located at the northem extremity of Kasaan Bay, on Prince of Wales 

Island, about four miles south-southwest of Thome Bay. The site takes its name from the 



shallow, restricted bay called Salt Chuck which borders it to the south (figure 1). Ketchikan is 

located about 43 air miles southeast ofthe site. 

Logging road spurs from the mam Prince of Wales Island road system extend past the north end 

ofthe site (near the glory hole). One ofthe mine waste rock dimips is visiblefrom this road. An 

unimproved trail extends 0.5 miles from the glory hole to the mill facilities located near the 

beach. Although an extensive intertidal zone exists at the head of Kasaan Bay at lowtides, the 

site can be easily accessed by float plane or boat during tides in excess of 13 feet. Access during 

low tides can result in a 0.5 mile walk to the site. The site is regularly accessible by helicopter. 

A Forest Service recreational cabin is present at Lake No. 3., about one mile northwest ofthe 

site. There was much evidence of visitation to the Salt Chuck site. 

Themine workings are situated between 100 and 300 feet elevation and consist ofa large glory 

hole connected to a main haulage adit, 2 shafts, and a tunnel. There are two abandoned camps at 

the mine. One is located on the north side of the unnamed creek, less than a hundreds yards east 

ofthe main haulage adit at elevation 100 feet. The other camp is located along the beach front 

near the mill. Large waste rock dumps are located near the glory hole, a few hundred feet west 

of the main adit portal, and behind the millsite. An extensive tailings deposit is located in the 

intertidal zone just south and west ofthe millsite. The uplands portion ofthe site encompasses 

nearly 45 acres. Figures 2 and 3 provide a plan map for the uplands and intertidal portions ofthe 

site. 

The legal description for this site is Township 72 South, Range 84 East, section 18, Copper River 

Meridian (latitiide 55° 37' 38" north and longitude 132° 33' 25" west). 

Climate 

The nearest climatological data station to the Salt Chuck site is located at Annette Island, south 

of Ketchikan. Data recorded by the National Oceanic and Atmospheric Administration (NOAA) 

characterizes mean precipitation rates, average annual temperatures and maximum two-year 24 

hour rainfall (ASCC, 1992; NCDC, 1998). 
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Figure 2.- Salt Chuck uplands: mine workings, structures 
and sample locations. 
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Figure 3.- Salt Chuck intertidal area: character and TCLP sample locations (1995). 
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Figure 3a.- Salt Chuck intertidal area: shellfish, sediment and water sample locations (1997). 
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The mean annual precipitation rate at Annette, averaged from 1963-1992 is 111 inches, with 

extremes of 134 inches In 1991 and 86.4 inches measured in 1985. September through January 

are the wettest months, with October consistentiy being 33% wetter than any other month. The 

average annual temperature over the same time period is 46°F, with an average maximum 

temperature of 5 r  F and an average minimum of 41°F. July and August are the warmest months 

with average high temperatures approaching 65*'F and January is typically the coldest month 

with average low temperatures dropping just below 30°F. The maximum two-year 24-hour 

rainfall was 4.59 inches, averagedfix)m 1994 and 1996 data (NCDC, 1998). 

Operational and Ownership History/Production 

The Salt Chuck Mine, originally known as the Goodro Mine, was discovered in 1905 and 

shipments of hand-sorted ore were made imtil 1915 (Thome, 1945). The Salt Chuck Mining 

Company was formed in 1915 by J. A. Chilberg. Discovery that the ore contained 

palladium/platinum led to construction ofa mill with a rated capacity of 30 tons per day in 1917. 

The mill was enlarged in 1923 to obtain a working capacity of 300 tons per day (Thome, 1945). 

Management reorganized as the Alaskan Palladium Mining Company and worked the property 

until 1926, at which time it closed again. John Koel purchased the property at a marshall's sale 

in 1929 and optioned it to the Solar Development Co., a subsidiary of Consolidated Mining and 

Smelting Co., Ltd. Solar explored the mine with diamond drilling and extensive sampling, but 

ultimately dropped the option in 1931. The Alaska Gold and Metals Company retreated 11,000 

tons of tailings and mined 80,000 tons of ore from the old stopes between 1934-1941. Total 

production from the mine amoxmted to 326,000 tons of ore at an average grade of 0.95% copper, 

0.063 oz/t palladium, 0.036 oz/ton gold and 0.17 oz/ton silver (Thome, 1945). 

The U.S. Bureau of Mines completed 1,550 feet of drilling at the mine from 1943-1944. The 


U.S.Geological Survey mapped the geology ofthe mine at this time (Goodall, 1989). 


Utah Construction and Mining Company optioned the Salt Chuck Mine in 1958 and continued 

assessment work until 1963, when they dropped the option. Newmont held a claim block over 

the Salt Chuck from 1967 to 1972. They conducted an airbome magnetic survey and drilled 



several holes looking for additional ore (Goodall, 1989). 

The Bureau of Mines returned to the site in 1978. Workers took samples to complement their 

statewide assessment of platinum group metals as part of a critical and strategic minerals 

program. 

The Salt Chuck site was restaked in 1979 by Fox Geological Services, Inc. Orbex Industries 

Ltd., had also staked claims in the area in 1979. Orbex acquired an option to the entire parcel in 

1980 and held their interest through 1989. Silver Glance Resources Inc. took over Orbex at this 

time and continued work at the site. Fox CJeological Services, Inc., maintained claims until 

1996. Stealth Ventures, Inc. restaked claims at the site in December, 1996 (BLM, 1997b). 

Regional and Local Geology 

The geology in the Salt Chuck area is characterized by a variety of early Paleozoic igneous rocks 

that intruded a sequence of older Descon Formation sednnentary and volcanic rocks. The Salt 

Chuck Mine is hosted in a magnetite clinopyroxenite/gabbro component of these igneous rocks. 

Mineralization consists primarily of chalcopyrite, bomite, digenite, chalcocite, and covellite with 

magnetite, pyirhotite and pyrite also present (Maas, 1995). There were three separate ore zones 

exploited at Salt Chuck, all plunging about 70° east-southeast along the irregular 

pyroxenite/gabbro contact. Sulfides composed more than 5% (by volume) of certain 

clinopyroxenite specimens, but the average sulfide content ofthe entire deposit is much lower 

than this. Up to 3% calcite was also present in some specimens (Watkinson, 1992). 

Several other mines, prospects and mineral occurrences are located within a two-mile radius of 

the Salt Chuck site. These include the Rush and Brown, North Pole Hill, Kathy, Venus and Paul 

Young (Maas, 1995). 

Soils 

The soils surrounding the main mine workings at the Salt Chuck site have been predominantiy 

10 




classified as McGilvery and Tolstoi soils with minor components of Kogish Peat and Maybeso 

Mucky Peat to the north (USDA, 1994). These soils occur within broken moimtainslope 

topography that contains rock outcrops, deep organic-rich soils and peat The soil profile was 

characterized to a 15-inch depth and consists ofa one to four inch layer of peat and forest litter 

overlying a mixed layer containing dusky red to black peat and a sandy to gravelly loam. The 

soil units are moderately to well-drained and support a variety of plant species, including 

Westem hemlock, blueberry, red cedar, devil's club and salmonberry. 

The soUs adjacent to the intertidal zones are classified as 'Karta - Tolstoi' very gravelly loam. 

The soil profile is characterized by a thin layer of forest litter and organic debris overlying a dark 

to grayish brown to black silt loam up to 6 inches thick. This silt loam is underlain by a 

yellowish-red to olive green gravelly to gravelly sandy loam up to 4 feet thick. These soils are 

moderately well drained and support a vegetative series dominated by Westem hemlock and 

blueberry. 

Surface Hydrology 

Meteoric water enters the glory hole at elevation 300 feet and subsequentiy drains into the 

haulage level ofthe main adit (Wl, fig. 2). This water mixes with groimdwater flow entering the 

adit through faults,fi:actures and shear zones in the overlying country rock. A significant 

quantity of water is presentiy damned up behind a rock and debris plug near the adit portal. A 

steady trickle dischargesfix)m the portal with an estimated flow rate of < 0.1 ft'/second (cfs). A 

small unnamed stream, originating northeast ofthe site at Power Lake, bisects the property and 

converges with the water dischargingfix)m the main adit portal. The stream continues its 

southerly course and flows into the head of Kasaan Bay, west ofthe millsite. Flow ratefirom the 

same location in this stream ranged from 1 to 8 cfs (samples WA03, WA08). Maximum flow 

observed in this drainage was up to 10 cfs. Stream flow varied directly with rainfall conditions. 

At low tide, the unnamed stream traverses along the westem edge ofthe tailings deposit and 

merges with Lake Ellen Creek (figure 3), a much larger stream that emanates from Lake Ellen, 

0.5 miles to the west. Flow in Lake Ellen Creek was roughly 15 to 20 cfs. The water was 
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tannin-coloted, but the gravel and boulder-lined stream bed and banks were not iron stained. 

Lake Ellen Creek flows along the front edge ofthe tailings deposit and empties into Kasaan Bay. 

The tidal influence on Lake Ellen Creek and the unnamed stream is significant Salt water 

completely inundates portions of these streams at high tide, and conversely, exposes these 

streams at low tide. Barnacles, fiichus and other saltwater biota residing in and along portions of 

these drainages demarcate the extent ofthe tidal fluctuation. 

Ecological Setting 

The mine workings and surface facilities at Salt Chuck are situated in an uplands environment 

characterized by gently rolling hills, bedrock, and abundant vegetation. There are isolated areas 

of palustrine, scrub-shrub, needle-leaved evergreen located north-northeast ofthe glory hole 

(USFWS, 1989). A field survey ofthe small creek bisecting the property andflowing past the 

main adit to the intertidal area indicates that wetiand frontage is present along most of its length. 

The area adjacent to the creek draining Lake Ellen is mapped as riverine, tidal, unconsolidated 

bottom, permanent tidal wetiand (USFWS, 1994). 

Timber harvest units located north and east of the site were actively logged in 1997. These 

activities have no apparent direct effects to the Salt Chuck site. Lake Ellen Creek is an 

anadromous fish habitat, supporting pink, chum and coho salmon, steelhead and dolly varden 

(ADFG, 1982). Small sculpins and frogs were observed near the mouth ofthe small stream that 

bisects the site. Abundant deer tracks were observed on the intertidal sediments, and bear scat 

was seen within the site boundaries. Site vegetation is typical of Southeast Alaska and includes 

spruce, cedar, hemlock, and alder trees intermixed with abundant berry bushes, devil's club, and 

small scrub shrubs. 

4.0 PREVIOUS ENVIRONMENTAL EXAMINATIONS 

Bureau of Mines personnel conducted an inventory-level examination at the Salt Chuck Mine in 

1995. A tape and compass site-survey was completed (figures 2 and 3) and physical and 
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I 
chemical hazards were evaluated. An unpublished summaiy report was generatedfrtim this work 

and it included: 1) general background information, 2) mam features, 3) physical and chemical 

hazards, 4) mitigation recommendations, and 5) recommendations for further study. A copy of 

this report is included in appendix B. 

Overview 

All accessible underground and surface mine workings, facilities and structures were evaluated 

for physical hazards. Unfiltered water samples were taken fiom affected drainages and analyzed 

for the 13 priority pollutant metals to determine if metais are leaching into downstream waters 

(figures 2,3a). Character samples were taken from the mine tailings and analyzed to detennine 

the presence of heavy metals (figure 3). These samples contrast with environmental samples by 

having less-rigorous laboratoiy and decontamination procedures employed than environmental 

samples require. Elevated metal values obtained from a character sample would instigate an 

environmental sampling program. Toxicity characteristic leaching procedure (TCLP) tests were 

conducted on selected tailings samples to determine if metals are leaching into the biologically 

active intertidal zone south ofthe millsite (figure 3). 

There were 13 waste rock piles located throughout the site, and no indication that acid mine 

drainage was generated or metals were leaching from these features. Most waste rock piles were 

composed of large, boulder-sized material that was unvegetated. There was no evidence of 

rilling or gullying of these dumps by surfece water. No paste pH tests or acid-base accounting 

was conducted at this site. 

Mitigation and Further Study Recommendations 

The Salt Chuck Mine has historical significance in that it was the only hard-rock mine producing 

palladium in the United States in its time. The site contains an extensive array of mine-related 

artifecls. The site is accessible by road, trail, and water, and there is evidence that people 

regularly visit the site. Obvious hazards requiring mitigation include blocking the opening to the 

glory hole from the end ofthe access tunnel; boarding up the opening to the corkscrew raise 
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located east ofthe glory hole; cleaning up the sludge and fuel spill at the millsite; erecting a fence 

around the millsite until a final determination of its historic value can be made; and removing 

the garbage and rusty equipment/debris that clearly have no historical value. The site should be 

evaluated by a team of archaeologists and mining historians before any restoration or mitigation 

is initiated. 

Waters discharging from the main adit (Wl) contained copper concentrations that exceeded the ­

Alaska Freshwater Criteria for this metal. Filtered water samples analyzed for dissolved metols 

^  e needed to verify this exceedence. Mitigation of surface water contamination would be 

difficult as water exiting this working is constantiy recharged by rainwater fiinneling through the 

glory hole, and by groundwater entering it through faults,firactures and shear zones. 

Mine tailings placed in the intertidal zone contain high concentrations of copper. Nearly all of 

the samples contained at least 270 ppm copper, and most contained over 1,000 ppm copper. 

TCLP tests revealed that copper and zinc are leaching into the marine environment. No TCLP 

regulatory limits have been established for these metals. Bureau of Mines personnel 

recommended taking tissue samples from shellfish to determine if bioaccumulation of copper is 

taking place in this portion of Kasaan Bay. Sediment samples would have to be taken adjacent to 

the biota samples to provide a basis for comparison. Analytical results will be used to generate 

an HRS score and an ecological risk assessment. These tools will provide the basis for 

mitigation recommendations for these tailings. 

5.0 HAZARD RANKING SYSTEM 

The Hazard Ranking System (HRS) is a tool used by EPA's Superfund program to place sites on 

the National Priority List (NPL). The HRS assesses the relative threat to human health or the 

environment associated with actual or potential hazardous substance releases to the environment. 

The HRS generates a relative rather than absolute measure of risk as compared to those sites 

already listed on the NPL. Factors that affect an HRS score include the specific pathways and 

identified targets that may be affected by a hazardous substance. The HRS does not consider 

Clean Water Act substances. 
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Ecological Toxicity of Site Contaminants 

The minimum standard to assess if a contaminant release has occurred is if analytical results are 

greater than three times background levels for a particular substance in the same media. If 

background concentrations are not detected, then any concentration observed above detection 

limits is considered a release (PRC, 1996). 

HRS relates a contaminant source release to its potential impact on the environment. The 

impact or ecological toxicity of mine-related contaminants, wasfiirther evaluated to detennine if 

a removal action is appropriate for this site. The ecotoxicity was assessed by comparing the 

background and source samples' concentration to specific standards established for ambient 

water and sediment quality, and to public health standards for trace metals in shellfish. 

Water quality was assessed by comparing analytical results to the Alaska Freshwater Criteria for 

the thirteen priority pollutant metals (McKemey, 1997). Arsenic concentrations were also 

compzu-ed to the National Toxics Rule standard which is considerably lower than the Alaska 

Freshwater Criteria (McKemey, 1997). A list ofthe 13 metals and associated standards is 

included in appendix table 3. 

Alaska has not established sediment quality guidelines for marine sediments. Analytical results 

from tailings, sediments and soil samples were compared to standards established by Long and 

McDonald for samples taken in the marine environment. The effects range-low (ERL) and 

effects range-medium criteria (ERM) proposed by Long and McDonald were used to establish 

whether a sediment is negatively impacting organisms living in or near estuarine or marine 

sediments (Long and others, 1995). "Concentrations below the ERL represent a minimal-effects 

range; a range intended to estimate conditions in which effects would rarely be observed." 

"...Concentiations equivalent to and above the ERM value represent a probable-effects range 

within which effects would frequently occur (Long and others, 1995)." 

Tissue and sediment samples were analyzed for chromium, copper, mercury, nickel, lead, silver 

and zinc. The selection of these metals, rather than the 13 priority pollutant metals, was based on 
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the analytical results from the 41 character samples and four TCLP samples taken during the 

inventory examination conducted in 1995 (see appendix tables 4 and 4a). Cost considerations 

were also factored into this decision. 

There are no established guidelines for trace metal concentration in tissue saraples from biota for 

Alaska. Human consumption guidelines have been set by the Food and Drug Administration for 

concentrations of cadmium, nickel, chromium, arsenic and lead, but no similar standards exist for 

copper and zinc. These public health standards are based on rate of consumption and age of 

consumer and are highly variable (O'Connor, 1995). There are several factors that influence the 

natural level of metals in an organism, including an individual organism's ability to achieve an 

equilibrium balance by shedding itself of undesirable metals. This natural or median level falls 

within a range and varies between species and locations. Metal concentrations in mussel samples 

from the Salt Chuck were compared to mean concentrations reported nationwide in NOAA's 

Mussel Watch program (O'Connor, 1992), and to metal concentrations in blue mussel samples 

from niineralized locations throughout Southeast Alaska (Rudis, 1996). There is little data 

available to make comparisons of metal concentrations in clam species. Copper levels in oysters 

were considered as an adjunct to this study, because they are commonly consumed by humans 

with no ill effects. The median concentration of copper in oysters is nearly 10 times greater than 

for mussels (Beliaeff, and others, 1998). 

Background and control samples were taken for sediment and tissue samples to establish a 

baseline upon which to compare samples containing hazardous substances. Waste stireams were 

quantified and average grades were determined. 

Contaminant Migration Pathways 

The potential threat ofa hazardous substance release into the groundwater, surface water, air and 

soil pathways to a particular target must be determined. The surface water and soil pathways 

were evaluated at the Salt Chuck site. Groimdwater and air migration pathways were not 

considered for this investigation. 
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The groundwater pathway was not considered because there are no drinking wells within a 15­

mile target distance limit downstreamfixim the Salt Chuck site. The nearest year-round 

population is located at Thome Bay, about 4.5 miles north ofthe site. This is outside the four-

mile target distance limit for air migration. The majority ofthe tailings are below mean high-tide 

and are covered by seawater during a flood tide. The tailings are somewhat compacted and not 

susceptible to wind-blown transport under most conditions. The air pathway was not evaluated 

for these reasons. 

Targets 

Human and environmental targets may be affected by hazardous substances at or leaving the Salt 

Chuck site. Recreational visitorsfrequentiy visit the site. The glory hole is regularly used by 

rock climbers for rappelling. The logging roads adjacent to the site arefrequently used by 

hunters and casual recreational vehicle traffic. There is much evidence of human traffic 

throughout the site. Trails are well-worn, contemporary garbage is strewn about, and visitors 

were encountered by BLM personnel during the inventory examination completed in 1995. 

There are active mining claims covering the site and personnel working the claims are potential 

targets. There are no drinking water intakes downstream ofthe site, but these visitors may 

consume freshwater from the streams flowing through the sitq. A large intertidal zone containing 

several species of clams, blue mussels and other organisms is located adjacent to the main 

tailings deposit. Visitors or local fauna harvesting these shellfish may be affected by hazardous 

substances that have bioaccumulated in these organisms. 

There are several potential environmental targets at or near the site. These include the 

assemblage of invertebrate life contained in the intertidal zone, the anadromousfisheries utilizing 

Lake Ellen Creek, transient and resident wildlife in the area, and the sensitive environment 

(wetlands) siurounding the site. There are no sensitive environmental areas designated by the 

Alaska Coastal Management Program near the site (ADGC, 1994). However, the Prince of 

Wales Area Plan designated the head of Kasaan Bay as a unique area v/ith high habitat and 

recreational values (ADNR, 1988). 
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The Alaska Dept. ofFish and Game (ADF&G), Division of Subsistence, had no harvest data 

available for invertebrate species in this part of Kasaan Bay, A cursory inspection ofthe 

intertidal zone south of the millsite revealed abundant blue mussels, littie neck clams, softshell 

clams, butter clains, juvenile dungeness crabs, barnacles, wonns, nymphs, fuchus and other 

seaweed types. Pink salmon were observed in the drainage leading to Lake Ellen during the 

inventory examination, but ADF&G had no harvest or escapement data for ssilmon in this portion 

of Kasaan Bay. 

Detailed salmon escapement surveys were conducted in four separate years from 1980-1993 on 

Paul Young Creek, located three miles south of Salt Chuck. Average pink salmon escapement in 

tiiis drainage was 1,550 per year (ADFG, 1997). 

Transient and resident wildlife are present in the area. However, no critical habitat has been 

specified for Federally designated threatened and endangered (T&E) species near the site. The 

only Federally designated tenestrial T&E species in the project area is the American Peregrine 

Falcon. This species visits during seasonal migration and there are no known nesting sites 

throughout all of Southeast Alaska (USFWS, 1997), There is no designated habitat used by State 

listed T&E species in Kasaan Bay (ADFG, 1997), There is no known habitat for Federally 

designated marine T&E species in the project area. The humpback whale is a transient visitor to 

the area, as is the Steller sea lion. There are no designated sea lion haulouts near Karta Bay (50 

CFR, part 226.120,1996), The only State designated T&E species visiting the area is the 

humpback whale. 

HRS Data Gaps 

Previous sampling at the Salt Chuck Mine-indieated^iat^azardous-sabstanees-inay-be^ffesenHn 

the surface water and soil pathways. Filtered water samples analyzed for dissolved metals are 

required to delineate a copper exceedance relative to Alaska Freshwater Standards. Character 

samples ofthe tailings had been collected in 1995, but contaminant release into biota within artd 

downstream ofthe taUings area had not been'documented. Tissue analysis from mollusc samples 

taken in the intertidal zone south of Salt Chuck will provide the necessary data. Sedimerit 

18 




samples were taken from the same location as the shellfish samples to infer the bioavailability of 

the metals present Sediment samples were taken downhillfix>m an electric locomotive to 

detennine if lead and antimony had been released from batteries used to power the engine. 

Background concentrations for each media were obtained to help detennine if a release occuned. 

6,0 PA/SI SAMPLING PROGRAM 

BLM personnel sampled the surface water, mine tailings, and potentially contaminated soil at the 

Salt Chuck site and a control site from July 23-25,1997, Weather conditions during these visits 

were generally overcast with slight rain, temperatures in the high 50s°F to low 60s''F, and a 

slight southeasterly breeze. There had been considerable rain the week prior to this investigation. 

These visits were made to: 1) obtain tissue samples from resident shellfish near the millsite and 

at a control site three miles away; 2) obtain sediment samples from these same locations; 3) 

obtdn filtered water samples from selected water bodies throughout the Salt Chuck site; and 4) 

take soil samplesfixim an abandoned fuel cache and downhill from an electric locomotive. 

Samples were collected with dedicated glassware and reusable sample retrieval equiprnent 

Shovels, augering equipment and scoops were decontaminated between uses. Water samples 

were sent under chain-of-custody to Montgomery Laboratories (Juneau, AK). Tissue and 

sediment samples were sent under chain-of-custody to Battelle Marine Sciences Laboratories 

(Sequim, WA). Soil samples were sent under chain-of-custody to Analytica Environmental 

Laboratories (Broomfield, CO). Control samples were takenfixim all media to ensure a high 

quality of laboratory procedures. Quality assurance/quality control plans and procedures for 

integrated site assessments are provided under separate cover (BLM, 1997a). 

Overview 

Tissue samples from molluscs were taken to determine the trace metal concentrations of selected 

metals in these organisms. Sediment samples were taken from the same locations as the 

molluscs to facilitate a comparison of metal concentrations (bioavailability) in these two media. 
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Sample locations were randomly selected along a centeriine surveyed through the biologically 

active zone within and downstream from the mine tailings. Transects were established 

perpendicular to this centeriine and three 100-foot-wide zones were established along each 

transect, when possible (figure 3a). Individual samples were collected from 60-foot sections 

within the interval length. A single composite sample was made from the three individual 

samples taken along the transect Separate samples for each species (blue mussels, softshell 

clams or littie neck clams) were collected along a transect if that species was available. This 

methodology varied when biota was not present along an entire transect (e.g.figure 3a, transect 

2). A similar sample collection methodology was used at the control site (figure 4). The only 

difference in methodology between the millsite and control site vfas related to the width ofthe 

sample area and corresponding width ofthe individual zones. The control site was much 

narrower so individual zones were only 40 feet wide, and 30-foot sections of these zones were 

sampled. * 

Additional samples were taken to validate and characterize containinant releases from the water 

and soil pathways. Water sample locations were selected to determine if Lake Ellen Creek is 

being contaminated by metals leaving the Salt Chuck uplands and mill tailings area. Splits were 

taken at each water sample location. The Alaska Freshwater Standards require filtered samples 

analyzed for dissolved metals for five of the 13 priority pollutant metals (copper, cadmium, 

chromium, lead and mercury). One split was passed through a 45-micron filter and analyzed for 

dissolved metals to validate the copper exceedance identified during the inventoiy examination. 

The other split was unfiltered and analyzed for total metals. 

( 
Soil samples for TPH and contamination from batteries were composed of mateijallcollected 

from three to five holes in close proximity and then mixed to produce i^mposite sample. This 

methodology provides a larger sample volume and reduces the inherent heterogeneity (aiid 

possible 'nugget' effect) from a grab sample. Sample locations from the 1995 and 1997 site 

examinations aie provided in figures 2,3, 3a, and 4, 
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Background Samples 

, Background samples of tissue, sediment and surface water were taken to detennine baseline 

concentrations of metals in the respective pathways. 

Tissue and Sediments 

A control site for shellfish and sediment samples was chosen in an intertidal area located 

immediately west of Gosti Island, about three miles south ofthe Salt Chuck millsite (figure 4). 

This was the closest location in Kasaan Bay that had similar characteristics to the affected site 

and was not influenced by outfallfirom other mining properties in the area. A raised, sandy spit 

divided the intertidal area. Samples of blue mussels (Mytilus Trossolus), little neck clams 

(Protothaca Staminea), soflshell clams (Mya Arenaria) and sediments were takenfrom the 

northem half of this area. The zone measured roughly 220 feet wide by 350 feet long. The 

intertidal area was bounded by Gosti Island to the east and an unnamed island to the west. The 

texture ofthe intertidal sediments variedfixjm south to north. A loosely packed, gravelly sand 

with abundant fiichus (seaweed) graded into a homogenous sandy silt as one moved fromthe 

sand spit north to Browns Bay. An extensive patch of eel grass commenced about 350 feet north 

ofthe spit (figure 4). No biota samples were taken from eel grass near the Salt Chuck millsite, so 

no biota samples were taken from the eel grass at the control site. 

Samples were taken every six feet along individual zones and a single composite sample was 

made from each transect. Sediment samples were collected from the upper six inches of detrital 

material, spaced at similar intervals along the zone as the biota. Organic material was removed 

from the uppermost layer of sediment (0.5 to 1 inch thick) prior to sampling. 

Samples from the control site consisted of four sediment samples (map Nos. 4-1,4-2, and 4-4), 

three samples of little neck clams (map Nos. 4-1,4-2 ,4-4), three samples of blue mussels (map 

Nos. 4-2,4-4) and one sample of softshell clams (map No. 4-3). The littie neck clams were 

sparse in number near the sand spit but increased significantly to the north as the matrix became 

sandier. Blue mussels affix themselves to fuchus and coarse gravels, and as this material graded 
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into a sandier matrix to the north, the concentration of mussels decreased significantiy. The 

softshell clains were clustered in a pocket of loose, gravelly sand north of transect A (figure 4), 

and were not found anywhere else in this control zone. Duplicate samples of blue mussels and 

sediments were taken along transect A (map No. 4-4, samples SCM14 and SC54). Matrix spike 

samples of mussels and sediments were collected along this same transect (map No. 4-4, sample 

SCM13mandSC13m). 

Surface Water 

Sample WA08 was taken from the unnamed stream that bisects the Salt Chuck site. The sample 

was taken well upstream from the dilapidated structures and debris present along the north side 

of this drainage (figure 2), This location was nearly identical to the location used for sample 

WA03 taken during the inventory examination in 1995. A split from this sample was filtered and 

analyzed for dissolved metals during the current examination. Stream flow was estimated at 8 

flVsecond, pH was 8.3, conductivity was 30 jiS and water temperature was 18°C. The water 

was tannin-colored, reflecting the organic debris incorporated into the high flow. 

Sample WA05 was taken from Lake Ellen Creek, approximately 200 feet upstream from its 

confluence with the unnamed stream draining the Salt Chuck site (figure 3a). This sample 

location is flooded at a high tide. General characteristics at this sample site included an 

estimated flow rate of 15-20ft^/second, tannin-colored water but no iron-staining ofthe boulder 

lined banks, pH of 8.1, conductivity of 1500 pS, and temperature of 19°C. There is abundant 

fuchus and barnacles attached to the bouldere lining the creek banks. Small fiy and sculpins 

were observed in this portion ofthe creek. No salmon were observed in the creek during the 

1997 site visits, although numerous salmon and trout species are known to use this habitat 

Source Samples 

Source samples were taken from shellfish tissue and sediments within and adjacent to the 

periphery ofthe tailings. Surface water samples were taken from the unnamed stream, bisecting 

the site and from Lake Ellen Creek. Soil samples were taken beneath a cache of abandoned 55­
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gallon drums andfirom the periphery of two 1000- gallon fuel tanks adjacent to the millsite. A 

soil sample was taken downhill from a battery-powered, electric locomotive. 

Tissue and Sediments 

The extent ofthe tailings at the Salt Chuck site was defined by 41 character samples taken during 

the inventory examination (figure 3). The tailings cover an area exceeding 10 acres ih size 

(roughly 700 by 700 feet) with an average thickness approaching 5 feet and a maximum 

thickness exceeding 13 feet. The majority ofthe tailings pile was devoid of biota and flora of 
s 

any kind. The surface was generally homogenous and consisted of fine, organic-rich silt and 

coarse sand displaying subtie color variations from dark green to brown to reddish brown. A few 

small tidal channels crossing the tailings were iron stained. Beach grasses, beach asparagus, 

barnacles, clams and mussels were commonly found outside the periphery ofthe tailings, near 

the wooded areas and towards Kasaan Bay. 

Portions ofthe tailings north ofLake Ellen Creek are covered by a veneer of organic-rich, silty 

creek sediments spread around by the tidal currents. This silty layer is up to three inches thick 

near the creek, but gradually thins and completely disappears within 200 to 250 feet ofthe creek. 

The interface between the silty layer and the tailings is distinct. An occasional twig or rock 

embedded in this layer allows fuchus and/or mussels and barnacles to attach and propagate. 

The first appearance of blue mussels and bamacles was about 200 feet north ofLake Ellen Creek. 

These populations increase closer to the creek as the substrate contained more debris for them to 

attach to. However, the overall density of biota was spotty when compared to the concentrations 

found fiirther south from Lake Ellen Creek. The silty organic-rich layer supported healthy 

populations of sea worms. Wormchimneys were widespread on top of this silty layer. The 

worms did not penetrate into the imderlying tailings. 

A centeriine was established stretching from the barge through the middle ofthe tailings pile to 

the opposite side ofLake Ellen Creek. Individual transects near the tailings were chosen based 

on population densities and opportunity. Transects located closer to Kasaan Bay proper were 
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selected randomly because population densities were more uniform. 

Transect 1 was laid out about 100 feet north ofLake Ellen Creek (figure 3a). Biota were not 

concentrated equally along the transect, but an attempt was made to collect blue mussels and 

sediments at 15-foot intervals along each 60-foot-wide zone. The mussels averaged from 0.75 to 

1 inch long, A portion ofeach zone sample was combined to make a single composite sample 

for the entire transect (map No, 3a-l, sample SCM22). There were no clam species found north 

ofLake Ellen Creek. A composite sediment sample was taken from spaced intervals in the same 

zones along this transect (SC66). 

The initial occurrence of softshell clams was discovered about 90 feet south ofthe south bank of 

Lake Ellen Creek (transect 2, figure 3a). The clams were about 2 to 2.5 inches long and were 

discovered from 2 inches to 15 inches deep into the substrate. The species were concentrated in 

patches, and not equally distributed along the 100 foot sample zone. Composite samples of 

clams and sediments were taken (map No, 3a-2). 

Transect 3 was established about 300 feet south ofLake Ellen Creek at an elevation of 11.5 feet 

above mean lowest low water. Three zones were set up and composite samples of blue mussels, 

softshell clains and sediments were collected (map No. 3a-3, samples SCM9, SCC3A, SC49). 

The blue mussel population was more concentrated (relative to transect 1) and individual 

specimens averaged one inch in length, similar to sample 3a-1. Softshell clams were widespread 

along this transect Individual specimens averaged from 1.5 to 2 inches long. The clams were 

burrowed into a loosely compacted, dark-green to iron-stained, coarse sandy matrix. The color 

ofthe material is largely similar to the tailings found north ofLake Ellen Creek, but the loose 

nature, coarse texture and localized iron-stained appearance were distinct differences. A select 

sample of an iron-stained portion ofthe sediments was taken from this transect (map no. 3a-4, 

sample SC47). 

Transect 4 was established approximately 750 feet south ofthe soutii bank ofLake Ellen Creek 

at an elevation of 9.4 feet above mean lowest low water (figure 3 a). Concentrations of fiichus 

and mussels were mostiy uniform across the entire transect. Average size ofthe mussel 
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specimens was 1 to 1.5 inches, clearly larger than the specimens found closer to Lake Ellen 

Creek. The substrate is composed of loosely packed, gravelly sand with abundant shell 

fragments and numerous worms. There are patches of iron-stained soil at depth along the 

transect but it's presence did not alter the mussel or worm population density. A composite 

sample of tiie blue mussels and sediments was obtained from this transect (map No. 3a-5, 

samples SCM4, SC43). A pocket of several varieties of clains was found along a 12-foot interval 

in the west zone of this transect. The clams were scattered throughout a one foot depth into die 

substrate. A grab sample of littie neck clams was obtained here (map No. 3a-5, sample SCCl). 

Average size was 1 inch long and the clams were very uniform in shape and color. 

Transect 5 was established 800 feet south offransect 4, at an elevation of 7.7 feet above mean 

lowest low water. This portion ofthe intertidal area contained more blue mussles and littie neck 

clams compared to other transects already mentioned. Individual mussels were larger here and 

ranged up to 2 inches long. The littie neck clains averaged 1 inch long, similar to those found in 

other transects. The overall width ofthe transect was limited to one zone. The outgoing tide 

uncovered a larger area along this transect, as depicted on figure 3a, A composite sample of blue 

mussels, littie neck clams and sediments was obtained here (map No. 3a-6, samples SCM5,. 

SCC2, SC44). 

Surface Water 

Sample WA06 was takenfix)m the small unnamed creek that bisects the site at a location just 

above the northwestem extent of tiie mill tailings (figures 2,3 a). This is the same location as 

sample site WA02 collected during the inventory examination, the difference being that WA06 

was filtered and analyzed for dissolved metals according to protocol established by the Alaska 

Freshwater Standards (McKemey, 1997). Field screening at this site revealed apH of 8.0, 

conductivity of 30 |iS, and temperature of 18°C, Flow rate was estimated at 10 fl̂ /second. The 

water was tannin colored, but there was no iron staining ofthe boulder-laden banks. Sample 

WA07 was a duplicate sample collectedfix)m this location. 

Sample WA04 was also taken from Lake Ellen Creek, just downstream from its confluence with 
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the unnamed tributary stream mentioned above. The unnam.ed tributary hsd flowed past the 

entire length of tailings before converging with Lake Ellen Creek, Trace elements from the 

tailings leaching into the unnamed stream would be more concentrated at this location than 

further downstream in Lake Ellen Creek, Field screening results showed a pH of 8.1, 

conductivity of 930 pS, and a temperature of 18*'C. The water was tannin colored, and a slight 

iron-stained discoloration was noticed along the creek banks. A second location was not chosen 

fiirther downstream in Lake Ellen Creek because of suspected contamination ofthe fresh water 

samplefrom the salt waters of Kasaan Bay. 

Batteries 

An electric locomotive was abandoned above the millsite at the end ofthe rail line that extends 

from the main adit portal (figure 2). This locomotive was powered by a series of batteries that 

are still present in the body ofthe locomotive. Hazardous substances released from these 

batteries would collect and be channeled into a small gully present just below the engine. A 

composite soil sample (SOIO) was taken from the soil in the gully and analyzed for lead and 

antimony. 

Total Petroleum Hydrocarbons (TPH) 

Several two and four cylinder, diesel-powered engines were used to power the mill. Fuel was 

stored in two large 1,000 gallon capacity tanks located just east ofthe millsite. One tank . 

contains an unknown quantity of water and the other tank is empty. There are approximately 30 

empty 55-gaUon drums located in two caches, downhill from the larger tanks (figure 2). Two 

soil samples were taken from the fuel storage area to determine if petroleum products have been 

released into the soil pathway. 

Sample SO06 was a composite sample taken from several holes dug around and downhill from 

the 55-gallon drum caches. The soil profile was defined by abundant humus, organic debris and 

rotting wood overlying a light to dark brown soil. Most drums were empty, however some ofthe 

drums contained dried TPH residue and samples were obtained directly beneath these. The soils 
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did not appear oil-soaked. Minor TPH odor was associated with this sample site. 

Sample SO07 was taken from 4 holes excavated around the periphery ofthe large fuel tanks. 

There was no petroleum odor associated with these holes. Sample material was similar to SO06, 

however less forest litter and organic debris overlaid this area. Soils directiy beneath the tanks 

were stained and emitted a TPH odor. The quantity of material present under the tanks was less 

than two yd .̂ No samples were taken beneath the large tanks because of obvious contamination. . 

We were more concemed with determining the extent of"migrationfromtike 'I'PR source. "-*—^ 

7.0 ANALYTICAL RESULTS 

Analytical results from tissue and sediment samples are found in appendix tables 1 and 2, 

respectively. Water sample results are presented in appendbc table 3; character sample results 

from mine tailings are depicted in appendix table 4; and resultsfrom the TCLP tests are found in 

appendix table 4a. Resultsfixjmtissue and sediment samples were reported in pg/g which is 

equivalent to ppm. 

Tissue and Sediments 

Background concentrations of trace metals in blue .mussels, softshell clams and little neck clams 

were comparable, and little variation was noticed across all seven samples. Metal concentrations 

from blue mussels were compared to geometric mean concentrations of metals from the NOAA 

Mussel Watch program (O'Connor, 1992). Copper values from Salt Chuck samples were lower 

than the mean concentrations, however other trace metals contained in sample SCMl 8 (map No. 

4-2) and sample SCCl2 (map No. 4-3) were above these mean values. Sample SCM 18 

contained 0.114 pg/g mercury as compared to a geometric mean value of 0.094 pg/g mercury. 

Sample SCCl2 contained 0.437 pg/g silver and 139 pg/g zinc as compared to a geometric mean 

of 0.141 pg/g silver and 130 pg/g zinc. 

Sediment samples taken from the control site contained consistentiy low values ofthe seven 


analytes. There were no anomalous or spiked values. All values were well below the ERL 
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guidelines established for marine and estuary sediments (Long and others, 1995). 

Analytical results from tissue samples taken near the millsite showed elevated levels of copper, 

zinc and mercuiy compared to values obtained at the control site. Blue mussel samples from 

transect 1 (sample SCM22) contained 48.3 pg/g copper. Samples of blue mussels from transect 

3 (sample SCM9) contained 22.8 pg/g copper. Softshell clams collected across transect 2 

(sample SCC13) contained 29.8 pg/g copper, 0.145 pg/g mercury and 134 pg/g zinc. Softshell 

clains taken across transect 3 (sample SCC3A) contained 48.0 pg/g copper, 0.140 pg/g mercury 

and 157 pg/g anc. 

Sediment samples from the five transects established near the millsite contained elevated values 

ofcopper, silver, mercury and chromium. These elevated values are relative to the ERL • • 

guidelines and/or the background levels obtained at the control site. Sample SC66, collected 

across transect 1, contained 501 ppm copper, 137 ppm chromium, 0.185 ppm mercury and 0.234 

ppm silver. Sample SC71, collected across transect 2, contained 159 ppm copper and 93.8 ppm 

chromium. The high grade sample of iron-stained sediment taken from transect 3 (saraple SC47) 

contained lower metal concentrations than the composite sample taken across the entire transect 

(sample SC49). Sample SC49 contained 154 ppm copper and 86.8 ppm chroraiura as corapared 

to 43.0 ppm copper and 69.6 ppra chroraium contained in SC47. Sample SC43, taken across 

transect 4 contained 0.303 ppm mercury. Sample SC44, collected across transect 5, contained 

157 ppm copper. 

Surface Water 

Filtered water samples taken from the uimamed creek draining the Salt Chuck site contained 

elevated concentrations ofcopper (sample WA06). Sample WA06 contained 3.9 pg/l copper at a 

nardness of 12 mg/l, as measured by CaCOj. The Alaska Freshwater Standard at this hardness is 

1.93 pg/1 copper. Samples WA04 and WA05, taken from Lake Ellen Creek, contained 2.1 pg/1 

copper and 3.1 pg/l copper, respectively. These concenfrations are both below the Alaska 

Freshwater Standards for copper at their respective hardnesses (appendix table 3). No raetals 

were detected in the background sample. 
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Tailings 

Forty one character samples were taken from the mine tailings during the 1995 inventoiy 

examination. These samples were analyzed using lessrigorous laboratoiy standards than the 

tissue and sediment samples recapped above. However, analytical results from these samples 

revealed a consistentiy high level ofcopper. Most ofthe samples contained in excess of 1,000 

ppm copper. Tidal and stream activity has reworked and moved the tailings outside ofthe 

original depositional area, creating a halo ofcopper contamination around the tailings pile. 

Analytical results from samples taken along the periphery ofthe intertidal zone (figure 3, map 

Nos. 3-13,3-19, 3-25,3-28 and 3-35) verify tills. 

TCLP tests were conducted on splits from four ofthe character samples. Copper, zinc and 

barium were recovered during these tests. Copper values ranged from 0.75 mg/l (sample SCI 1) 

to 6.87 mgA (sample SC21). Zinc values rangedfixim 0.46 mg/l (sample SC21) to 0.63 mg/l 

(sample SC24). There are no regulatory standards for copper or zinc in a TCLP test. Barium 

values were up to 0.16 mg/l, well below the regulatory limit of 100 mg/l. 

Batteries 

Lead and antimony were detected in soil sample SOIO, taken downhill from the electric 

locomotive. Analytical results revealed 21 ppm lead and 1 ppm antimony. 

Total Petroleum Hydrocarbons (TPH) 

Sample SO07 contained 9,600 m ^  g total pefroleum hydrocarbons (TPH). No TPH was 

detected in saraple SO06. The contaminated soil is limited in extent and no TPH odors were 

detected in soils downhill from the tanks. Sample SOOl (1995 exam) identified a significant 

concentration of TPH within the mill structure (163,000 mg/kg), but no TPH was recovered firam 

a sample taken in the intertidal zone (SO02). 
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8.0	 SOLIRCES AND THEIR IMPACTS TO PATHWAYS AND POTENTLALLY 

AFFECTED TARGETS 

The water and soil pathways have been contaminated by hazardous substances attributed to the 

Salt Chuck site. Descriptions ofthe affected media and targets are summarized in the following 

sections. 

Surface Water 

The unnamed stream that bisects the Salt Chuck site and flows into Kasaan Bay contained copper 

concentrations that exceeded the Alaska Freshwater Standards. Copper was not detected in 

background samples taken upsfream in this drainage. Water sampling during the inventory 

examination revealed hazardous substances discharging from the main adit portal and entering 

the unnamed stream. Flow rate in this unnamed sfream varied from 1 to 10ftVsecond during 

individual site visits. This sfream merges with Lake Ellen Creek near the southem tip ofthe 

tailings pile (figure 3a). 

Numerous pink sahnon were observed schooling up and entering Lake Ellen Creek during 

incoming tides. ADF&G does not conduct fish escaperaent surveys on Lake Ellen Creek, so an 

official fish count was not available. There were no salmonids observed in the unnamed creek, 

however resident Ufe in this sfream consisted of small frogs and sculpins. Bear and deer tracks 

were seen on the tailings near this creek and it can be assumed that deer take water from this 

sfream.	 Site visitors and mining claimants may unknowingly consume water in the unnamed 

creek after it converges with water discharging frora the main adit portal. 

It is noteworthy that this unnamed sfream can contribute significant water and hazardous, 

substances to Lake Ellen Creek. However, it appears that sufficient dilution takes place to reduce 

the threat to salmonid populations. 
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Tailings 

The mine tailings contain consistently high concentrations ofcopper. All ofthe character 

samples contained in excess of 270 ppm copper, the ERM for copper in estuary sediments (Long 

and others, 1995). The Washington State marine sediment mangement standard for copper is 

390 ppm and again, the Salt Chuck tailings contain significantly higher copper levels relative to 

this standard. The highest values exceeded 3,800 ppm copper. Samples collected from the top 

six inches ofthe tailings material (taken in conjunction with the bivalve samples) contained 501 

ppm copper. There is ample data available to quantify the copper concentrations present in the 

mme tailings. However, the data is less conclusive when determining whether the copper is 

bioavailable to the resident shellfish and biota in this portion of Kasaan Bay. 

Blue mussels, softshell clams and associated sediments were sampled on or near the tailings pile. 

Data from transects 1,3 and 5revealed the following copper concentrations in mussels and 

sediments (figure 3a), Analytical results from fransect onerevealed 501 ppm copper in 

sediraents and 48.3 ppm copper in mussel tissue. Samplesfix)m transect 3 contained 154 ppm 

copper in sediments and 22.8 ppm copper in blue mussels. Sample results from transect 5 

revealed 157 ppm in sediments and 11.6 ppm copper in mussels. Analytical data for softshell 

clams from transects 2 and 3 revealed 29.8 ppiri and 48.0 ppra copper in tissue, and 159 ppm and 

154 ppm copper in sediments, respectively. 

The TCLP tests revealed that low levels ofcopper (up to 6.87 mg/l) are leaching out ofthe 

tailings. However, this data shows no direct correlation between copper values in sediments and 

copper values.in the shellfish living or feeding off the top of these sediments. The data does 

show a relative decrease ofcopper in mussel tissue related to increased distance from the tailings 

pile. This generalization was not consistent with the data from soflshell clams. There was-more 

copper found in softshell clam tissue obtiiined from transect 2 thanfixjin transect 3. 

The copper concenfration in mussel tissue from samples obtained along transects 1 and 3 

exceeded three times the level ofcopper obtained from background samples (~ 4.3 pg/g copper) 

at the confrol site. These two values also exceeded copper concentrations found in blue mussel 
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samples from ottier mineralized zones in Southeast Alaska (Rudis, 1996). Mean copper 

concentrations in blue mussels reported in Rudis' study varied from 9.178 (+/-) 3,079 pg/g to 

10.047 (+/-) 1.520 pg/g. Median concentrations ofcopper in various mussel species sampled for 

the NOAA Mussel Watch Program are between 8.1-10 pg/g (O'Connor, 1995). However, 

annual median concentrations ofcopper contained in oystersfixjm 45 various sites is enriched by 

more than a fector of 10 relative to mussels or between 96-126 pg/g (Beliaeff and others, 1998). 

O'Connor's work concluded that there were no important concentration differences between 

mytilus species (mussels) at the various sites used in the Mussel Watch Program. It is therefore 

valid to make comparisons between mussel species (O'Connor, 1995). The comparison of trace 

raetal concentrations between mussels and oysters iUusfrates the difference in bioaccumulation of 

metals between species from the same location. There are no pubUc health standards for copper 

in shellfish so these numbers should be used for reference and not as cleanup guidelines. 

The tailings are not contained within araan-raade or natural impoundment and are subject to 

erosion and transport by the unnamed creek, Lake Ellen Creek and tidal currents. Some of the 

taUings are covered by a veneer of creek and marine sediments, but the majority of tailings are 

exposed. 

Batteries 

Low levels of lead and antimony were detected in soU saraples taken below the electric 

locomotive. The concentrations of both metals were below the threshold effects level guidelines 

for metals in sediments (Environment Canada, 1995). These levels indicate that negative effects 

to biota will occur rarely. 

9.0 REMOVAL ACTION ASSESSMENT 

Three objectives for conducting a removal prelirainary assessraent at the Salt Chuck site were: 

1) to determine ifthe site contained CERCLA releases of hazardous substances, and 
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2) to detennine if any reportable releases of pefroleum products (TPH) had occurred, and 

3) to evaluate time-critical versus non time-critical removal action, 

CERCLA Releases 

Releases of hazardous substances are classified as observed CERCLA releases when contaminant 

. concentrations are: 1) at least three times background levels, or 2) detected in any concentration 

• when none was detected in background.	 Character samples of mine taUings contained copper 

concentrations that exceeded three times the backgroimd level. Sediment samples from the 

• tailings zone, collected in conjunction with tissue samples, also had copper values that exceeded 

. three times background levels/Mercury and silver concentrations exceeding three times 


background levels were present in one ofthe sediment samples from the tailings piie,\These 


concentrations comprise an observed CERCLA release of these contaminants. 


Reportable Releases of Total Petroleum Hydrocarbons (TPH) 

. Samples taken from a petroleum sludge within the miU stmcture contained 16.3% TPH. The 

sludge is not contained, but fiirther sampling revealed that the TPH product is not migrating into 

the intertidal zone. A small quantity of TPH-stained soil is present next to the miU structure. 

There was 0.96% TPH contained in a composite soil sample taken around the peripheiy ofthe 

large diesel tanks adjacent to the millsite (SO02). This material is unconfined, but samples taken 

downslope from these tanks did not contain TPH. Total volume of material containing TPHja 

estimated to be less than 10 yd'. ' " 

Potential Threat to the Environment 

~ The taiUngs pile and surface water discharging fi\)m the main adit andflowing past these tailings 

into Kasaan Bay present an ongoing threat to the envfronment. The determination of whether 

these releases pose a threat requiring a removal action is based on the eight factors defmed by 40 

CFR 300.415 (b) (2), paragraphs i-vUi. The Salt Chuck site meets the following criteria: 
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i) Actual or potential exposure to nearby human populations, animals, or the food chmn 

from hazardous substances or pollutants; 

ii) Actual or potential contamination of drinking water supplies or sensitive ecosystems; 

iv) High levels of hazardous substances or pollutants or containinants in soils largely at the 

surface, that may migrate; 

v) Weather conditions that may cause hazardous substances or pollutants or contaminants to 

migrate or be released; 

vu) The availabUity ofother appropriate federal or stateresponse mechanisms to respond to 

the release. 

The Salt Chuck site is a popular destination for Prince of Wales Island residents and visitors. 

People have been observed rappelling in the glory hole and there is much evidence of recent 

visitation throughout the site. Forest Service recreational shelters are located nearby and logging 

roads provide access to the upper workings. A crude trail extends from the upper woridngs past 

the main adit portal and down to the beach. The site can be reached by smaU boat at high tide, 

but this mode of access is less frequently used than the roads. There is an abundance of sheUfish 

species located in the intertidal areas surrounding the site, but no subsistence use is documented. 

Lake Ellen Creek supports runs of pink, coho and chum sahnon, dolly varden and steelhead. 

Typical species of Southeast Alaska fauna use the habitat surrounding the site. These targets 

may dfrectly or indfrectly ingest the hazardous substances present on site and contaminate the 

food chain. 

The Salt Chuck site is bisected by a small stream and wetiand frontage is present along most of 

its lengtii. The area adjacent to the creek draining Lake Ellen is mapped asriverine, tidal, 

unconsoUdated bottom, permanent tidal wetiand (USFWS, 1994), The intertidal area containing 

the mine tailings is a sensitive envfronment designated as a unique area with high habitat and 

recreational values. These three areas are contaminated by hazardous substances. The taUings 

are near surface (mostiy uncapped) and adverse weather conditions could exacerbate the 

migration of these contaminated tailings into Kasaan Bay. 

The Salt Chuck site has been listed on the Federal Agency Hazardous Waste Compliance Docket 
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(Docket), published in the Federal Register on June 27,1997. EPA will evaluate this PA report 

and decide if a site inspection report is necessary. Ultimately, EPA or State of Alaska Dept, Qf 

Environmental Conservation mayrespond to the releases documented at the Salt Chuck site. 

Further degradation to the intertidal area in this portion of Kasaan Bay is occurring at a slow rate. 

ReestabUshment of a rich ecosystem on top of the tailings pile is occuning at an equally slow 

rate. The taUings were created at least 55 years ago and hazardous substancereleasesfixim the 

tailings have impacted tiie surroundmg ecosystem. The principal kUl zone at the site is found 

directly over the tailings. This may be due to a lack of sufficient substrate for seaweed, mussels 

and bamacles to recolonize or it could be due to the toxicity ofthe taUings. It could also be 

related to the time that this portion ofthe intertidal zone is uncovered during low tide. These 

same biota reside in larger numbers across Lake EUen Creek from the tailings pUe, \v1iere the 

height above mean lowest low water is much less. Salmonid and other fish species continue to 

use Lake Ellen Creek, 

A non-time critical removal action should be considered for these tailings. Removal options 

include actual removal ofthe tailings fivm the site, or capping and sfebUizing the taiUngs with 

crushed rock and large riprap boulders. Sources of this capping material include the numerous 

waste rock dumps located adjacent to the mUlsite and along the railbed connecting the mUlsite to 

the main adit. A small rock jetty located at the north end ofthe taUings pile illustrates the 

innocuous nature of this waste rock when exposed to continuous tidal activity. This jetty has 

been present for decades and the constituent rocks display no sign of oxidation and acid 

generation. Capping may also provide suitajble habitat for fiirther recolonization by mussels, 

seaweed and bamacles depending on the resultant height above mean lowest low water, 

10.0 CONCLUSIONS AND RECOMMENDATIONS 

The surface water and soil pathways at the Salt Chuck contain copper concenfrations that exceed 

^plicable standards for each medium. These exceedances are attributable to the site. Surface 

water discharge from the main adit converges with the unnamed stream bisecting the site and 

flows into the head of Kasaan Bay. This stream mixes with Lake Ellen Creek and significant 
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dilution takes plac« to reduce ths copper exceedance. Lake Ellen Creek cuirently provides 

suitable habitat for several salmon and trout species and sculpins and small frogs are resident in 

the unnamed cieek. Visitors may drink water from the unnamed creek downstream from the adit 

portal. Plugging the adit and piping the discharge to a distant location within Kasasan Bay 

would provide a short term solution to the water quality problem in the unnamed creek. An 

engineering evaluation/cost analysis or ecological risk assessment should be perfonned prior to 

mitigating the copper exceedance in the surface water pathway. Signs waming ofthe 

contamination should be placed outside the adit portal in the near term. 

The affected soU pathway includes mine taUings and TPH-contaminated soil. TaUings removal 

is justified by the elevated copper concenfrations, but tissue samples taken from blue mussels, 

softshell clams and littie neck clams indicate that these high levels of copper are not entfrely 

bioavaUable, PhysicaUy removing the tailings would be cost prohibitive and unnecessary. An 

altemate approach would be to cap the taUings with at least six to eight inches of crushed rock. 

Larger riprap could be used to armor the banks ofthe unnamed stream and Lake EUen Creek, 

adjacent to the tailings. This capping material would effectively contain the taUings and restrict 

fiirther migration, while providing suitable habitat for seaweed, bamacles and mussels to, 

regenerate. 

The soil surrounding the large diesel tanks should be tilled and bioremediated. The quantity of 

soil is minimal, and the TPH concentration is not excessive. These soils could be removed if 

proper conditions for bioremediation are not sustainable over the duration ofthe process. 

The Salt Chuck site contains a wide array of mining artifacts and associated physical hazards. 

The site is visited regularly and physical hazards at the glory hole, main adit portal and the 

mUlsite pose an imminent danger that should be addressed. Waming signs should be erected in 

the near term whUe a cultural assessment is completed. 
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Appe idix table 1,- Analytical results from tissue samples (results presented in pg/g unless otherwise noted). 

Sam )\ttt Map# Species Chromium Copper Mercury Nickel Lead Silver Zinc 

MiLLsrrE 

SCM 2 3a-1 Blue mussels 1.12 48.3 0.0450 . 0.984 0.368 0.122 123 
(Mytilus Trossolus) 

SCCl 3 38-2 Softshell clams 1.21 29,8 0.145 1.51 0,110 0.0591 134 
(Mya Arenaria) 

SCC3 \ 3a-3 Softshell clams 1.95 48.0 0.140 2.78 0.442 0.0605 157 

SCMi 3a-3 Blue mussels 1.37 22.8 O.lOl 1.48 0.404 0.0443 86.0 

SCM-f 3a-5 Blue mussels 0.813 10.7 0.0717 L27 0.261 0.135 113 

SCCl 3a-5 Little neck clams 2.00 9.58 0.0597 6.95 0.257 0.0345 103 
(Protothaca Staminea) •. 

SCC2 3a-6 Little neck clams 0.812 13.2 0.0780 4.66 0.103 0.03 104 

SCM: 3a-6 Blue mussels 0.862 11.6 0.0873 0.808 0.277 0.0598 88.9 

CONTROL SITE 

SCCl ) 4-1 Little neck clams 0.980 5.32 0.0506 4.91 " 0.109 0.0842 101 

SCCl ; 4-2 Little neck clams 1.20 5.44 0.0724 4.81 0.116 0.103 91.9 

SCMl 8 4-2 Blue mussels 0.705 4.72 0.114 0.737 0.151 0.0733 81.9 

SCCl I 4-3 Softshell clams 0.897 5.31 0.0434 1.39 0.124 0.437 139 

SCC6 4-4 Little neck clams 1.09 5.40 0.0482 5.24 0.M5 0.127 90.6 

SCMl 3 4-4 Blue mussels 0.821 4.08 0.0458 0.727 0.194 0.0772 80.2 

SCMl 4 4-4 Blue mussels 0.716 4.23 0.0512 0,746 0.180 0.141 76.5 

NOAy L geometric mean Blue mussels NA 8.9 0.094 NA 1.8 NA 130 
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Appe ndixl table 2.- Analytical results from sediment samples (results presented i n ppm unless otherwise no 

Sam ]le# Mip# Description 1 Chromium Copper M!ercury 1 Nickel Lead Silver Zinc 

MiLLsrrE 

SC66 3a-l within tailings 
zone 

'137 501 0.185 30.3 3.30 0.234 87.5 

SC71 3a-2 -125 feet 
from tailings 

93.8 159 0.0308 28.3 3.80 0.132 71.7 

SC49 3a-3 -350 feet 
firom tailings 

86.8 154 0.0342 27.8 3.42 0.130 80.9 

SC47 3a.4 -35  0 feet 
from tailings 

69.6 43.0 0.0354 20.1 3.42 0.0863 67.9 

SC43 3a-5 -950 feet 
from tailings 

66.6 121 0.303 22.5 3.62 0.134 61.3 

SC44 3a-6 -1,750 feet 
from tailings 

66.4 157 0.0544 19.1 3.39 0.168 64.5 

CONTROLSHE 

SC58 4-1 10.9 feet 
above MLLW 

57.0 21.4 0.0072 14.7 2.71 0.0533 50.0 

SC62 4-2 15.0 feet 
above MLLW 

49.8 22;2 0.0181 18.5 3.01 0.0591 52.1 

fscss 4-4 15.5 feet 
above MLLW 

57.8 27.8 0.0183 13.5 2.07 0.0423 44.4 

SC54 4-4 duplicate of 
sample SC53 

47.7 23.1 0.0073 16.1 2.68 0.0910 46.4 ' 

Effect s range low - ERL' < 81 34 0.15 20.9 46.7 1.0 150 

Effect s range medium - ERM' 370 270 0.71 51.6 218 3.7 410 

'Trace I 
Bolded 

netal gi 
numbet 

lidclines for s 
•s refer to ana 

«diments in marin 
lytical values that 

e and estuaiy en 
exceed the EPM 

vironments 
for a parti( 

(Long and oti 
:ular metal. 

liers. 1995). 
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WA02(1995) 
• downstream 

ND 


ND 


ND 


ND 


ND 


4.9its/l 


ND 

ND 


ND 


ND 

ND 

ND 

11 Mg/l 

14 mg/l 

eedances relati ve to the stand [ards depicted in tt lis table. 

WAW 
(1997) same 
location as 
WAOI 

ND 

ND 

ND 

ND 

ND 

3.9 pg^ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

12 mg/l 

WA07 
(1997) 
duplicate of 
WAO£ 

ND 

ND 

ND 

ND 

ND 

4.9 Mg/I 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

WAOS 
(1997) same 
locaiion as 
WA03 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

13 mgA 

Alasica Stale 
Freshwater Criteria 

6pg/l 

50H6/I 

4M6/I 

hardness dependent 
g(0.7t}2|ln hinhea) .1.490) 

Hpg/1 

hardness dependent 
g(.aM5(lnkir£>a>).| .4iS) 

hardness dependent 
g(l .27)(l i ih«&fa| .4.7<») 

0.012 pg/l 

hardness dependent 
,(0.76 (l.|iir<lMM| +1.(16) 

3Spgn 

0.12 MB/l 

2pffl 

47pgn 

National 
Toxici 
Rule 

Hpg/I 

0.18 ug/l 

0.14 pg/l 

I.7pg/I 

Mcta 

Anrim ony 


Anen e 


Beryll lum 


Cadm lum 


Chron liura 


Coppi r 


Lead 

Merci ry 


Nickel 


Sclcni im 

Silver 

Thalli tm 

Zinc 

Hardc ess 

' b o l d I timbers i 

App< ndix table 3.- Analytical results fi^m 1995/1997 water saraples. 

WA04 (1997) 
Lake Elleo 
Creek; 
downstream 

ND 

ND 

ND 

ND 

ND 

2.Jng/l 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

85 mg/I 

WAOI 
(1995) 
main adit 

ND 


Ojig/I 


ND 


ND 


ND 


60 fig/l 


ND 

ND 


ND 


II MÊ  

ND 

ND 

19 pg/l 

91ragrt 

ndicate exc 

WA03 (1995) 
background 

ND 

ND 

ND 

ND 

ND 

NfD 

NDj 

ND 

ND 

ND 

ND 

ND 

ND 

13mgrt 

WAOS (1997) 
Lake Ellen 
Creek; 
upstream 

ND 

IND 

ND 

ND 

ND 

3.2 pg/l 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

95 mg/l 
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Appendix table 4. - Analydcal results from character samples of miU tailings (199S). 

Sample Map Chromium Copper Mercury Nickel U a d Silver Zinc 
NumlMr Numl>cr 

SC28 3-1 49 979 0.050 14 < 2 0.8 44 

sen 3-2 36 1150 0.070 20 2 1.0 44 

sa9 3-3 52 1485 0.060 19 4 .0.6 50 

SC12 3-4 27 3160 0.050 16 2 2,0 62 

SC24 3-5 33 3S80 0.090 16 58 2.0 66 

SC33 3-« 37 1330 0.060 15 2 <0.2 40 

SC19 3-7 31 1475 0.030 16 4 0.2 40 

SC13 3-8 20 3180 O.OSO 17 2 1.8 46 

SC23 3-9 23 loss O.070 17 < 2 0.6 60 

SC37 3-10 31 2520 0.040 16 2 1.0 46 

SC14 3-11 25 1135 0.030 16 < 2 <0.2 52 

SC20 3-12 54 737 0.010 14 2 0.2 36 

SC32 3-13 28 637 0.040 16 2 <0.2 SO 

SC9 3-14 36 1445 0.040 17 2 0.2 44 

SC34 3-15 36 1085 0.080 17 2 0.2 58 

SCIS 3-16 34 1290 0,040 16 2 1.0 42 

s a i 3-17 25 512 0.030 12 < 2 <0JJ 46 

SC8 3-18 41 975 0.040 16 < 2 0.6 36 

SC27 3-19 31 641 0.070 16 16 0.2 50 

SC38 3-20 64 852 0.040 16 4 <0.2 56 

SC16 3-21 26 804 0.030 16 4 02 50 

SC22 3-22 54 664 0,040 13 2 0.2 48 

SC7 3-23 23 794 0.040 14 2 < 0 2 42 

SC35 3-24 39 1080 0.040 15 2 0.6 56 

SC3I 3-25 66 677 0.060 15 8 <0.2 50 

SC17 3-26 24 751 0.090 16 2 0.4 60 

SC18 3-26 17 721 0.080 16 2 0,2 56 

SC26 3-27 39 769 0.050 14 2 0.2 52 

SC3 3-28 31 672 0.070 12 2 <0.2 60 

sa9 3-29 29 1490 0.060 15 2 0.6 SO 

SC2S 3-30 37 1290 J 0.040 15 6 0.4 S6 
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Sampte Map Chromium Copper Merenry Nickel i^ad Sliver Zinc 

Number Number 


SC6 3-31 29 £53 0.060 15 <2 0.2 

SC36 3-32 28 1240 0.080 16 2 0.4 58 


SC30 3-33 74 803 0.030 17 4 0.2 60 


SCS 3-34 45 1415 0.02O 18 <2 0.8 42 


SC2 3-35 67 452 0.040 14 <2 <0.2 58 


SC67 3-36 82 80 0.020 16 2 <0.2 68 


SC4 3-37 70 229 o;o5o 14 2 < 0 2 56 


SC70 3-38 85 53 O.OIO 15 4 <0.2 70 


SC68 3-39 74 64 0.010 14 4 < 0 2 74 


SC69 3-40 77 39 0.030 13 6 < 0 2 50 


SCI 3-41 83 55 0.020 12 2 < 0 2 56 


ERL 81 34 0.15 20.9 46.7 1.0 ISO 

guidelines 


ERL - Effects range low guidelinesfor marine and estuaiy sediments. Long and others. 1995. 
Bolded nutnbeis refer to values that meet or exceed the ERL for that particular metal. 

Appendix table 4a.- Analytical results from TCLP test (1995) (results given in mg/l). 

Samil Map# Cu Zn As Ba Cd er Pb Hg Se Ag 

sen 3-2 0.7S 0.48 <0.S0 0.08 < 0.005 <0.01 <0.10 < 0.002 <0.50 <0.01 

SC24 3-5 1J7 0.63 <0.S0 0.15 0.006 <0,0l <0.10 < 0.002 <0.50 <0.0I 

SC21 3-17 6.87 0.46 <0.50 0.13 < 0.005 <0.0l <O.10 < 0.002 <0.50 ' <0.01 

SOS 3-23 1.73 0.54 <0.50 0.16 < 0.005 <0.01 <0.10 < 0.002 <0.50 <0.01 

Reg. NA NA 5 100 1 5 5 0.2 1 5 

Limit 


Copper and zinc values are bolded for emphasis, but there are no regulatory limits for these metals in a TCLP test 
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Appendix B.- Inventory eUmination summary report. 

Ba<?kgro\ind: The Salt Chuck Mine was discovered in 1905 and operated on a small scale (hand-
sorted shipments) imtil 1915. A 30-ton per day mill was constructed in 1915 and an adit tunnel-
was driven 1,200 feet to intersect the orebody 300 feet below its surface exposure. Mill capacity 
was increased to 130 tons per day by 1923 and operations continued until 1926. Exploratory 
drilling was performed from 1929 vmtil 1931, but production ceased during this tune. In 1934 
the Alaska Gold and Metals Company reopened the mine and production continued until 1941. • 
Most ofthe ore mined at Salt Chuck was removed from three separate ore shoots contained 
within a large glory hole. Mineralized rock consists of gabbro and pyroxenite with bomite being 
the principal ore mineral. Chalcopyrite, pyrite, and magnetite are present in lesser quantities. 
Production from the mine totaled 326,000 tons of ore at an average grade of 0.95% copper, 0.063 
oz/l palladium, 0.036 oz/t gold, and 0.17 oz/t silver. Copper recovery from the flotation mill 
averaged 85%. Several companies explored the Salt Chuck area in tiie 1980's and early 1990's, 
and established geophysical and geochemical grids to obtain targets for core-drilling operations. 
There are currently no active mining claims on the site. Bureau of Mines geologists evaluated 
tiie Sah Chuck for physical and chemical hazards on July 20,21 and September 11,14, and 15, 
1995. 

Main Features: Five mine workings were found during the current investigation including one 
adit and a tunnel (Wl, W3), a large glory hole (W2) and two shafts (W4, W5). Two short adits 
are reportedly located 1,400 feet SW ofthe glory hole, but were not found during this 
investigation. Wl and W3 were found open and are 1,200 feet and 120 feet long, respectively. 
Wl is located at 100 feet elevation, about 1,200 feet from tiie millsite. The portal is partially 
caved and water is pooled to 3 feet deep, preventing a thorough examination. This working 
undercuts the glory holefrom the SSE and was used mainly as a haulage level to bring ore to the 
mill, W3 intersects the glory hole from the NE at an elevation of 300 feet. This tunnel leads 
directly into tiie glory hole (and a 100-foot drop) and is located less tiian 200 yards from a well-
traveled logging road. The glory hole measures nearly 250 feet by 175 feet at its widest points 
and is nearly 200 feet deep in its connection with Wl haulage adit A trail encfrcles the 
perimeter ofthe glory hole. W4 and W5 are open shafts located less tiian 60 feet from tiie east 
edge of tiie glory hole. W4 has dimensions of 4 by 4 feet and is 6 to 8 feet deep. W5 is a 
corkscrew raise tiiat connects witii the 1004evel of tiie mine about 200 feet below tiie rim ofthe 
glory hole. The opening for W5 is about 5 by 6 feet, but an overgrown pit that measures 15 by 
20 feet envelops the actual working. A raise similar to W5 is found adjacent to the NW side of 
the glory hole, but it is very conspicuous. 

Waste rock from the mine has been placed in 13 separate dumps distributed from tiie NE side of 
the glory hole to the millsite, almost 0.5 miles away. The dumps range in sizJc from over 100 yd' 
(D9) to over 4,000 yd' (D12). A large amount of material was used to create the tramway bed 
leading frora Wl to the millsite, but was not included in waste rock volume calculations. Most 
ofthe rock in the dumps is greater than cobble size (2"-6") and some dumps contain large 
boulders that become unstable when walked over. The dumps above the nnillsite (D2-D5) and 
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south ofthe glory hole (D12) are good examples of this. Hazardsfrom unstable waste rock at D2 
are compounded by the presence of a large gyratory crusher and the hollow foundation on which 
it is placed. There is a 2-by 3-foot-wide opening that drops into a 3 foot+ deep hole below the 
crusher located next to the trail leading down the dump. There are large pieces of rusty raetal 
eqiupment on some ofthe dumps (D1,D3,D12, D13) which aggravate the physical hazard 
already generated by unstable footing.' 

There are at least 25 separate structures in various stages of disrepair at Salt Chuck (see map). 
The majority of these are in poor to bad shape and are lying in a heap of boards, planks, tarpaper, 
etc. Most of these structures are either clustered near the beach, along theframway leading from 
Wl to the mill, upsfream along the creek that flows past the portal of Wl, or near the glory hole. 
Several of these structures appear to be cabin sites used to house and feed the workers (C7-C9, 
Cl 1, C16-CI9). There is also a large millsite (C25), a superintendent's house (Cl), general 
office (C2), a blacksmith or machine shop (C15), and platforms used to load and transfer rock 
(C12, C23). Several piles of garbage were found near the cabin sites at the beach and along the 
creek. Thfese contain bottles, tin cans, bed springs and frames, metal parts, electrical wire, toys, 
equipraent, etc. A wide variety of equipment and debris is found along the tramway between the 
mill and the haulage adit. A complete list ofthe stmctures and possible uses is provided in the 
Region 1 form. 

The millsite is the largest structure at Salt Chuck and is in poor to bad condition. Over one-half 
ofthe shell of the building is standing, but precariously at that. Pieces ofthe tin-siding flap in the 
breeze and parts ofthe building frame are likely to collapse. The east and south sides ofthe mill 
have completely collapsed, the floor has caved in and large piles of beams, boards, tin siding, 
heavy equipment and rusty metal pieces are present. The west side ofthe mill retains some 
structural integrity, and the floor that supported the main diesel engines is still largely intact, 
though holes in the wood planking are present. The upper portion ofthe mill framing is intact, 
but conveyor equipment is piled randomly amongst beams, planks and siding. The amount and 
size of equipment at the millsite is noteworthy and a fiill cultural assessment is warranted prior to 
any remediation effort. The area could be fenced off while a management decision is made. 

Chemical hazards related to the soil and water pathways were evaluated at Salt Chuck. The Salt 
Chuck mill operated until 1941 and was powered by 4 separate banks of Fafrbanks Morse diesel 
engines. These engines were placed on a concrete platform overlying a floor where fuel tanks are 
located. These tanks have rusted and corroded on the top, but it is not known if they are 
perforated on the bottom or sides. A thick, gooey sludge has accumulated on the floor beneath 
these tanks and a sample taken of this material (SOOl) smelled sfrongly of petroleum. Analysis 
of this sample revealed high levels of diesel range organic contaraination with TEPH readings 
approaching 16.3%. The side ofthe mill just west ofthe tanks is stained black and the soil here 
is similarly discolored. The sludge appeared to have migrated into the intertidal zone where a 
second soil sample was taken (SO02). Analysis of this sample revealed that the sludge was 
actually vegetative in origin and contained only 86 mg/kg TEPH. It is not known how much 
material has spilled. A follow up investigation would more precisely determine the quantity of 
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sludge material present and its extent. In addition, electrical power generated by these engines 
was used to operate machinery and electrify many ofthe structures throughout the mine complex. 
PCB's may have been used in power generation and distribution equipment (transformers), and a 
return visit to sample for PCB's is warranted. 

A composite sample of mill tidlings was taken directiy in front ofthe mill (SO03). Analysis 
reveals high levels ofcopper (7.3%) and silver (43 ppra). There are two pUes of mill tailings 
located west ofthe millsite, on opposite sides ofthe main creek tiiat drains the site (D14, D15). 
Tailings were also found in the creek. Two samples were taken of this material (SO04, SO05) 
These tailings are virtually identical to the main tailings pile that covers an 800 by 1,000 foot 
area in the intertidal zone. Sample SO04 contained 1,085 ppm copper and 451 ppm vanadium. 
Sample SO05 contained 493 ppm copper and 219 ppm vanadium. 

Tailings piled inthe intertidal zone were thoroughly sampled (SC1-SC39) and leaching tests 
(TCLP) were also done. The TCLP tests detected copper and zinc in concentrations up to 6.87 
mg/l and 0.63 mg/l, respectively. However, regulatory limits have not been established for these 
two metals. The tailings cover an area roughly 700 feet by 700 feet with depths ranging from 15 
feet near mill and decreasing to less than one-foot thick near the main creek to the south. The 
majority ofthe taUings were devoid of life. Grasses, seaweed, mussels, and bamacles were 
found along the edges ofthe tailings, where the metal concentrations were much lower. Samples 
were taken to determine the extent of contamination and not the absolute depth and volurae of 
contaminated raaterial. Over half of the saraples taken contained in excess of 1,080 ppra copper; 
the largest value obtained was 3,880 ppm copper. Anomalous amounts of gold and palladium 
were also found in the samples. A mathematical average ofcopper from all 39 samples was 
1,184 ppm. 

Water emanating from mine workings and subsequently flowing into the creek that drains the 
area was field screened (WFS1-WFS5) for pH, conductivity (pS), and temperature (°C). 
Background water quality was also tested/sampled. Field screening parameters ranged frora pH 
6.6 to 7.7, conductivity from 20 pS to 190 pS, and temperature from 6°C to 15.5''C. The water 
draining Wl had a pH of 7.7 and a conductivity of 190 pS (WFSl). This mine waterrabces with 
waterfirom the main creek less than 30 feet away (at the end ofthe open cut in front ofthe adit). 
A sample from this mixed water (WFS3) contained a pH of 7.0 and conductivity of 30 pS. The 
upsfream water sample (WFS5) yielded the lowest pH of 6.6. Three samples were taken to 
detennine total metals in the water (WA01-WA03). Samples were taken of water draining Wl 
(WAOI), in addition to upstream (WA03) and downstream samples (WA02). 

Analytical results from the water sampling disclose the presence of arsenic, copper, selenium, 
and zinc in varying quantities. The sample taken from water draining Wl contained 1.8 pg/l 
arsenic, 60 pg/l copper, 11 pgA selenium, and 19 pg/l zinc at a hardness of 91rag/1 (measured as 
CaCOj). The copper level exceeds the Alaska Freshwater standard for this metal. The arsenic 
concentration exceeds the National Toxics Rule standard for this raetal. The selenium and zinc 
values are below established standards. The downstream sample (WA02) contained 4.9 pg/l 
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copper and 11 pg/l zinc at a hardness of 14. The copper concentration exceeds the Alaska 
Freshwater Criteria for this metal, and the zinc is weU within established guidelines. The 
upsfream sample (WA03) did not contain measurable quantities of any metals. The following 
table depicts this analytical information. 

Sample Sample Description Metal Alaska National Toxics Analytical results 
Number Freshwater Rule 

CMteria 

KT3WA01 draining Wl As 	 50 ug/l 0,18 (tg/l 1.8 }ig^ 

Cu 	 10,9 pg/l at 91 60 ug/l at 91 
hardness hardness 

Sc 	 35 ^gA llligA 

Zn 	 47 ug/I 19 pg/l 

KT3WA02 downstream Cu 	 2,2 }Lg/l at 14 4.9 Hg/I at 14 

hardness hardness 


Zn 	 47iig/l n,|ig/i 

The mine water flowing from Wl should be diverted or buffered as it contains excessive copper 
that is contaminating downstream water. This stream supports minor fish populations and 
abundant frogs. Deer prints were seen along the banks of this creek. Salraon spawn in the larger 
creek located south ofthe mine site. 

Hazards: There are many physical hazards present including dangerous mine openings, unstable 
waste rock dumps, over 25 structures in various stages of disrepafr, and scattered metalparts, 
equipment, and debris. The portal of Wl is partially caved and water is pooled to 3 feet deep. 
W3 opens directiy into the glory hole, about a 100-foot fall. W4 and W5 are open shafts located 
less than 60 feet from the east edge ofthe glory hole. W5 descends several hundred feet before it 
cormects with the 100 level in Wl. The majority ofthe structures are in poor to bad shape and 
are found lying in a heap of boards, planks, tarpaper, etc. The millsite is in especially bad 
condition and is the epitome of an attractive nuisance. Besides the physical hazard at the 
millsite, an unconfined oil-sludge spill was identified that has possibly spread into the intertidal 
zone. Copper concentrations up to 3,880 ppm were found in soil samples taken from tailings in 
the intertidal zone. TCLP tests indicated that copper and zinc are leaching from the tailings 
found in the intertidal zone. Downstream water samples contained copper in concentrations 
exceeding the Alaska Freshwater Criteria for this metal. 

Mitigation Recommendations: The Salt Chuck Mine contains the widest array of mine-related 
artifacts found on USFS land in the Tongass. The site has historical significance in that it was 
the only hard-rock mine producing palladium in the U.S. in its time. The site is accessible by 
road, trail, and water, and there is evidence that people regularly visit the site. Obvious hazards 
requiring remediation include blocking the opening to the glory hole from the end of W3 tunnel 
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(fence); boarding up the opening to the corkscrew raise located east of tiie glory hole (W5); 
cleaning up the sludge and fuel spill at the millsite; erecting a fence around the millsite until a 
final determination can be made; and cleaning up the garbage and rusty equipment with no 
historical value. All ofthe other remains should be evaluated by a team of archaeologists and 
mining historians and the site should be restored and made into an interpretive site for the many 
visitors to Prince of Wales Island. 

The water leaving Wl contains excessive copper and should be treated. There is little possibility 
of preventing water from entering this working as W2 (glory hole) collects water and funnels it 
into Wl. The tailings are contaminated with copper and should be removed frora this location. 

Fuhu^ Study Recommendations: Mine tailings placed in tiie intertidal zone contain high 
concentrations of copper. Leach tests revealed that copper and zinc are leaching into the marine 
envfronment, but regulatory limits have not been established for the these metals. Biological 
testing of benthic organisms is recommended to determine if bioaccumulation ofcopper is taking 
place in this portion of Karta Bay. Results from this study will determine if tailings removal is 
warranted. 

50 




o MONTGOrVlERY LABORATORIES 

5438 Shaune Dr. 
Juneau, Alaska 99801 
(907)780-6668 

Laboratory Report 

for 

U.S. Bureau of Land Manageinent 

Alaska Reld Operations Center 


Juneau Branch 

P.O. Box 20550 


Juneau, AK 99802-0550 

Attention: EdGensler 

712 West 12th street Tal: 907 780 6663 Ou»niyEnvironm.nt,l Analysis 

Juneau. Alaska Fax: 907 780 6670 

"9801 5  1 



L a b o r a t o r y R e p o r t 
MONTGOMERY LABORATORIES 

543S Shaune Drive U.S, Bureau of KInes 

Juneau, Alaska 99801 Alaska Field Operations Center 
307 7806668. Juneau Branch 

Sample * 951577 Sample ID KT3 WAOI ; Project P.O. Sox Z0550 

Sanple ' ype Uater San^led H-sep-l995 Received 18-sep-1995 Reported 1S-oct-1995 Juneau , AK 99802-0550 

ATTN: Roger Baer 


Parameter Units Result Cone, XRec Dilution Det,Limit Prepared By Analyzed By 

Silyen; ii 
Arsenic by furnace - Total (EPA 200,9 ) mg/l 0,0018 O.OOOS 0A-oct-199S evb 06-oct-199S ddw 

BervUStJra'l3y^'fUnMQ'^*^«rptSts^^^^ ^V-^ ?' f ^ < M p ' " , ' ^ ' ^  i <" C  " fi'^^P'v- '̂ "'̂  ' ~ ' " -\'"'";!*04dDlT«*5c^O'f**e't:ii?95.f eyb"';%̂ î "'-'09?TJCt»*-tWĴ '''Sc(«r̂ '̂? 

Cadtnium by furnace - Total (EPA 200.9 ) ng/l ND 0.0002 04-oct-1995 evb 10-oct-199'S ddw 

3iB^^J33jogi>§i;.f*^ift:i'^^f^i;ii«i;^'fr^ 
Copper l y furnace - Total (EPA 200.9 } mg/l 0.060 2 0.004 0A-oct-199S evb 12-oct-199S ddw 

H0rdne^4'cfCcsW3)j|'tr(!i}et^ie(fBAl5flrj^^>;|^r.j^:t?9^k''^"^^^^^ 
Mercury 

by CV - Total (EPA 245.2 ) ug/ l NO 0.2 26-sep-199S chr 27-sep-199!i chr '»>; 
Lead by 

furnace - Total (EPA 200.9 > m /  l ND 0.002 04-oct-1995 evb 0S-oct-199S ddw 

Selenium 
<JI 
ro J f i a t l f  ̂  by furnace - Total (EPA 200,9 ) mg/l 0.011 0.005 04-oct-1995 evb 09-act-199S ddw 

Zinc by 
Ifleme - Total (EPA 289,1 ) mg/l 0.019 0.01 OA-oct-1995 evb 09-oct-199S j r s 

^-"-,J5.^J'-» 


^^i'i-rJtrl-. 
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LaOsoratory R e p o r t 
MONTGOMERY LABORATORIES 

5438 Shaune Drive U.S. Bureau of Nines 
1 
® 

Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Brarwh 


P,0. Box 20550 


Juneau , AK 99802-0550 


ATTN: Roger Baer 


Sample # 951577 Sanple ID KT3 MAPI . P ro jec t ;__ 


Sample Type Uater Sampled U-seD-1995 Received 18-sec-1995 Reported 18-oct-1995 


Single Detennina t ion Analytes 

Q u a l i t y Control 


Con t ro l Paranteter U n i t s Actua l Found XRecv 

LCS2 S i l v e r by furnace - T o t a l mg/ l 0.005 0.00434 87 

^5 i ! j . l « ;M^«?^5M|S9 :k«s j ; ^M^ l»6^^ 
HS S i l v e r by furnace - T o t a l n g / l 0.005 0.00383 77 

•LCSl Arsen ic by furnace - To ta l mg/ l 0.005 0.00471 94 

m 
HBLK Arsen ic by furnace • To ta l mg/ l m NO 

MSD Arsen ic hy f u m a c e - T o t a l m g / l 0.005 0.00504 101 

LCS2 B e r y l l i u n by fu rnace - T o t a l m g / l 0,005 0.0048 96 

MS B e r y l U i m by fu rnace - T o t a l mg/ l 0,005 O.O056 112 

LCS1 Cadmiun by f u m a c e - T o t a l mg/ l 0.002 0.00203 102 

MBLK Cadmiun by furnace • T o t a l mg/l ND MD 

11 Jrt^ . * . .•.•,.-.•,•, .-. / . • - •>AV. iVXv .VAVV.Vr tV .V . -AW.C-A ' . r . r .VJJ . - .V . - . ii 
mg/l 0.00188 94 


Cadmiun by furnace • Total 
HSO 
0,002 


mg/l 0,ir« 88 


Chromiun by flame - Total 
LCS2 
0.2 


MS Chromium by flame - Total mg/l 0.2 0.196 98 


LCSl Copper by furnace - Total mg/l 0.020 0.0227 114̂  


HBLK Copper by furnace - Total mg/l ND NO 


MSD Copper by furnace - Total mg/l 0.020 0.O2OS 102 

^KW,v«,v<,^.v«^;•,J;:;VJ:!;^y;^^;;««!fwf^:^^;;;w.^;<;^^ 
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Laboratory Report 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau o f Hines 

Juneau, Alaska 99801 
9077806668 

Alaska F i e l d C]perations

Juneau Branch 

 Center 

P.O, Box 20550 

Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 951577 Sample ID KT3 WAOI Project •__ 
Sanple Type Uater Sampled 14-seo-1995 Received 18-sep-1995 Reported 1B-oet-1995 

Single Determination Analytes 

Quality Control 


!̂S VUM<^.^.^^lV^',M.WJJJJjmi.'IJJJJlX.JJJ.KLUJU.Ilfff^^,ymj^{l^^^^ >f.j!.<-.mixMtffi.i.w.v.Lv.v>m-KmMWK.w.'jx.ju.kiuviii:u^ 

c o n t r o l Parameter U n i t s Ar^tual Found XRecv 

UCSZ HardRBBS asJ^aCOi, I H r i i p e t r ) ^ ^ TJ6 'H9.o: 
HBLK Hardness as CaC03, T i t r imet r i c mg/ l NO NO 
Ite ^ HSf{feeas Bj. jBCOi, ̂ Ttteite^tf'^ c " 

V ^ ^ ^ r ' . A r . ,fA-Sv WW .̂ ?'̂ 4 
HSO Hardness as CaC03, T i t r i n e t n c mg/ l ^ 25 20 0 80 

I.CS1 * Hepctiry b/GV - J o . t a l - ' j ; - ^ . .  ̂  ^ L-Mk^S^r^, Zi^^l ™?jt33^vs.«xi " ; i j 6  : ^ 
LCS2 Mercury by CV Total u g / l 2 0 2 20 110 

UP. * "* * "" MBLK '«e>cury bviW T^otal^^ ' ^ . f ^ 

MS Mercury by CV Total u g / l 2 0 2 19 
 no 
HSO Utt^ptty isy CV - Tfttal *•_} i ? ^^r::: ^ ?.o * V n s  ' Z ^ i . 
LCSl Mickel by furnace Total mg/ l 0 04 0 0402 100 
i.CS2 ' »«cke1 by lu f^e t^ r^^Tb ta l ^ j , J , „ t ! j | ^  C ^ ^ c&ft*- O.03BB' -* iSa?*7k.c 
HBLK Nickel by furnace Total mg/ l ND ND 

»s z « J t k e l , , b y ' ' l ( i i r n a c e V ; t « i £ l , ' Z J<M"t^ I Vt i <y.*...^.«;i*^^« ^ 2 ^ — ^ . 
HSD Nickel by furnace Total mg/ l 0 04 0 0368 92 
LCSl Lead l^^furnac*,- r o ^ ^ m ^ t  : ..irM: "^ ^ . o ^ » l . "^^^liia^l ̂  
LCS2 Lead by furnace Total mg/ l 0 02 0 0211 106 
(iBLK Lead by fUfflaoeF - J o t a i i T i Z . ^ ^ t t J ^ >ni-^fv^: 
HS Lead by furnace Total rag/1 0 02 0 0202 101 

nsa Lead by furnace, ^TOtal ^^ '"mc o"t)a„ Ot lZ09 3o<^ 
LCSl Antimony by furnace Total mg/ l 0 05 0 0555 111 
LCS2 Aopnprjy-by-^fU^atjf \ T « * l " ^ t i -."î cr ̂  Jiioi^ ~ \ i ^ ' • ' ' . 1 0 5 ; " " "0^ 
HBLK Antimony by furnace Total mg/ l NO ND 

„ I -Anttmot»y t i f f$ll:oaci?^-'7MaL* ^ 10i0S„ : ^ , . ^< l -0546 ^ „ ^ . ^ i f ^ H M **v,f. 

HSD Antimony by fumace - Total mg/l 0 OS 0 0557 m 

tCSA * , S t lemt i»V~** ' ' ' ' ' ' nSp* - ' kw i~ l , ^ ^ ^ t " * ^ . i . ^ ^̂O'JPS « ' . .<f ' tK23 " t O S 


LCS2 Seleniun by furnace Total mg/l 0 OS 0 0518 104 

f

i ! :̂ Sel̂ ejj»«ir by furnace - ^ T o i i ^ ^ ^ " "^1M>„*'̂  \ 

HS Seleniun by furnace Total rag/1 0 05 0 0535 107 

m-̂  ^rvcr/ ^

HSD ; Seleniua by (furnace^ I f l t o l ^̂  ^ /  l ' ' < 0 . 0 3 0 0553 i n 

LCSl Thal l iun by furnace Total mg/ l 0 010 0 00893 89 


tcs^ Tbitlium?by furnace »J"$<al ' 0 fl089> 
~>Q*<m ' ii ^ .w.-.'f 
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o L 2 d 3 o r a t o r y R e p o r t 
MONTGOMERY LABORATORIES 

U.S. Bureau of Hines 
5438 Shaune Drive 
Juneau. Alaska 99801 Alaska Fleld Operations Center 
9077806668 Juneau Branch 


P.O. Box 20550 

Juneau , AX 99802-0550 


ATTN: Roger Baer 


Sample # 951577 Sample ID KT3 WAOI Project 

Sample Type Water Sampled U-sea-1995 Received 18-sen-1995 Reported 18-oct-199S 

Single Determination Analytes 

Quality Control 


Control Parameter un i ts Actual round XPecv 

MBLic ^ Tĥ ui«* by fu««ice f i i t / t . ^ fCmfT:JI,^:.S^'':^C-~-'^^'^-WLI :i?i^' '̂  ^ 

MS Thalliun by furnace - Total ng/l 0.010 0.00892 89 


LCSl Zinc by flame - Total og/l 0.1 0.090 90 


HBLK Zinc by flame - Total rag/l ND NO 


HSO Zinc by flame - Total mg/l 0.1 0.090 90 


t ^ i - J t ' V> A*> ^ 

j ^ < ft X 5,' ^if * *l'VA^hV,<4-8/„< Î̂  4 i '>- 'k t / J>i*V'n ' /L'ifejW<.<'J^'4,i*, ?̂ * "*^;'o.^-.!i«* ~< 
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4/ L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 

5438 Shaune Drive U.S. Bureau of Hines 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 


Sanple » 951579515788 SanpU P.O. Box 20550Sanple IIDD KTKT33 WA0WA022 Project 


Sampte T^e Uater Sampled 14-sep-199> Received 18-sep-1995 Reported 18-oct-199S Juneau , AK 99802-0550 

ATTN: Roger Baer 


Paramete- Unite Result Cone. XRec Dilution Det.Limit Prepared By Analyzed By 

Arsenic jy furnace • Total (EPA 200.9 ) mg/l NO 0,0005 04-oct-1995 evb 06-oct-199S ddw 

iUS 

CadMiun sy furnace - Total (EPA 200,9 ) mg/l NO 0.0002 04-oct-1995 evb 10-oct-1995 ddw 

Copper br furnace - Total (EPA 200.9 ) mg/l 0,0049 0,002 04-oct-199S evb 12-oct-199S ddw


in^r 
Mercury j>y CV - Total . (EPA 245.2 ) ug/l NO 0.2 26-«ep-1995 chr 27-sep-1995 ehr 


by furnace • Total (EPA 200.9 i mg/l NO O.OOS 04-oct-1995 evb 09-oct-199S ddw 
cn 
o> 

Zinc by lame - Total (EPA 289.1 ) mg/l 0.011 0.01 04-oct-1995 evb 09-oct-1995 Jrs 


' vl^v-X.i-'.s.-' - > „ * » . , ^-a^.t.-'if  ^ w .. « vv./• i>i. ! ; ,~v 'A/Si * >* ?, < <+' < >'>A»x< t J . ^ J * S S A V - <!i« w s r ^ jv^v » \A f\ q * ( ^ * # «V<5vSr\* ,??**^,vi ' -^£ •!«,« 

' „  , v A •- 'VA,< V y. vsqfj.i ([ ^ v ~ ~ . . f ^ A ><: v,^ K i , . ^ ? f  . , ~>•^^'^^•^  J - „ K t i.vf>*. - » ^ »< «J  , • ^ . , * ^X^^'r«, 

< V C . . . . W * V A , > A j , ^ V A . ^ < A . ' A . v , ^ . ^ . ^ VA ^ W i ^ ^ >  . . y iy ^ A . ^ * 1 ? V V V A . A V. V . 3 ^ A V / £ A A A .V ' **^  t * *vi^^  ( ^ Â• /  + t ^444fr V V ws^vu,- v.V«v^ A 

\ V. y  v v * v ,  i j S — / ^  ^ ^ , > ™ A V , v w < i . X, 6 V % A / > A ~ " , *  i ^ * ^ i - V - ' « ' } « C J ~ v , ^ t ^ " ( £ 5 , ^ Ci* 4 

. ^ • ^ A "^ "^ -*!• * • S - i C s ^ A V >  < S V J ^ / ^ i X v " ' ~ <,A t  f i  " i « ^ / ^ , £ , , a , v» V V, V. A  < i V<«- ' C - > i f '^ i S . A * & i v 5 . A ' AV >"«< 1*1 .1 S \ / . !  h A .S^ x i t S v a t S *  . W i S S S - S ^ A * f 

« - " r •< '{:, 
^ <3  " A * ^ 

^^^<!v;i' ^^"iî ,̂ :ĵ !̂ '̂ :̂!T: ,̂ A ^i^r hf ^^y i^ ' v::̂ Lr̂  ^^Wi^'Fiik. '"''<'^:fn'>'^^rr4)pmwMrm^iW}7'^ 
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o L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 

U.S. Bureau of Mines 
5438 Shaune Drive 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 


P.O. Box 20550 


Juneau , AK 99802-0550 


ATTN: Roger Baer 


Sample # 951578 Sample ID KT3 UA02 Project 
Sample Type Water Sampled U-seo-199S Received 18-seo-1995 Reported 18-oet-1995 

Single Determination Analytes 

Quality Control 


Control Parameter Units Actual Found XRecv 

LCS2 Silver by furnace ­ Total mg/l 0.005 0.OO434 87 

LCSl Arsenic by furnace ­ Total mg/l 0.005 0.00471 94 

HBLK Arsenic by furnace • Total rag/l ND NO 

MSD Arsenic by fum a c e ­ Total mg/l 0.005 0.00504 101 

LCS2 Berylliun by fumace ­ Total 

MS Berylliun by furnace ­ Total 

LCSl Cadmium by furnace ­ Total 

HBLK Cadniun by furnace ­ Total 
A:A>x<.>VAy«.>;p;wX.v<AyA^w..>.^^.w.Xf«J«A5(«C«(-K 

HSO Cadniun by furnace ­ Total 

LCS2 Chromiun by flame • Total 

MS Chroniun by flame ­ Total 

LCSl Copper by furnace ­ Total 

tfflLK Copper by furnace ­ Total 

HSD Copper by furnace • Total 
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L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 

U.S. Bureau of Mines 5438 Shaune Drive 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 

P.O. Box 20550 
Juneau . AK 99802-0550 


ATTN; Roger Baer 


Sawple # 951578 Sample 10 KT3 WA02 Project :__ 

Sample Type Water Sampled 14-sep-1995 Received 18-sep-1995 Reported 18-oct-1995 


Single Detennination Analytes 

Quality Control 


Control Parameter uni ts Actual Foiaid Mecv 

iaJ2r i . j>^ i^ , ie^k< i i ^co5; i iag^ f^^^^^ 
HBLK Hardness as CaC03, Titrimetric mg/l ND NO 


HSO Hardness as CaC03. Titrimetric mg/l 25 20.0 80 


LCS2 Mercury by CV - Total ug/l 2.0 2.20 110 


HS Mercury by CV - Total ug/l 2.0 2.19 110 


LCS1 Nickel by furnace - Total mg/l 0.04 0.0402 100 


HBLK Nickel by furnace - Total mg/l ND ND 


HSO Nickel by furnace • Total ng/l 0.04 0.0366 92 


LCS2 Lead by furnace - Total mg/l O.OZ 0.0211 106 


HS Lead by furnace - Total mg/l 0,02 0.O2O2 101 


^ s p j : ; ;r;;i^d'bv.,tM£n«?='^^j^ta;0:v^g4^^;X:Mr;^^ 
LCSl Antimony by furnace - Total mg/l 0.05 0.0555 111 

tCS2,^ ;'f,V.yAnt>m(W>by;,*u^nace,^,^ot^i;:'^>^ ' ' '<^.I1526;/ ̂  -105»:;j 

HBLK Antimony by furnace - Total - m g /  l NO KD 


MSO Antimony by furnace - Total mg/l 0.05 0.0S57 111 


LCS2 Seleniun by furnace - Total ng/l 0.05 0.0518 104 

tJSLIcr';';:;; ̂ :,;i^t5hty:^^^rn«^«-ln«5BJJi;:ll^|v^^^ r^^ 
HS Seleniun by furnace • Total mg/l 0.05 0,0535 107 

»»';v-¥-'^/l^'te«Jug> <|j3f̂ §,cei:. ?T0̂ WĴ ^̂ ^̂ ^̂  

LCS1 Thallium by furnace - Total mg/l 0.010 0.00893
 89 
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o L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Hines 
Juneau, Alaska 99801 Alaska Field Operations Center 
907 7806668 Juneau Branch 


P.O. Box 20550 

Juneau , AK 99802-0550 


ATTN: Roger Baer 


Saraple # 951578 Sample ID KT3 WA02 Project 
Sample Type Water Sanpled 14-sep-1995 Received 18-sep-1995 Reported ia-oct-1995 

Single Determination Analytes 

Quality Control 


;^~a^Miftllii«1>Mt<tt!i«»i«iaa^««^^«Wtltf'fflV^^ 


Control Parameter Units Actual Found XRecv 


MS Thalliun by fumace - Total mg/l 0-010 0.00892 • 89 


LCSl ztnc by *lame - ̂ otal mg/l 0.1 0 090 90 


tcsS« .5.V. ^ i rn^by" i i imrr-^r«Ct i^ i^^: . '^ ;^ i : , * tC:-^^ 
A A J^V V.V rtVl/ AT A44 • ^ C A T ' A * > >X4VUI,V^>/A IWWAWb A W yOvsA ArtAWUV. "AA -AA M>X JliVA^A AV JW V/JVA AW 

v f l ' W ' , - ' 'MCMwW H8LK Zinc by flame Total mg/l ND HD 
NS 

MSO Zinc by flame Total mg/l 0 1 0 090 90 
' y .•Hk'frjwc \ y 

r*-̂  ^ v<*^J 5. * .», •»>̂  i 
A • - v . -t • J t ^ ' J ' J AT  ' ^ ^ ^  ̂  ?VJS- I j . f rw ' t J 5 ^ ^ V V A H ^ *  . V . i v i * / A A * * « i * ' S t * . ^ ^ - iX • " S 

' > * > ' ? v - A * \ / i . . ^ > ; ' ••< ^ ' . ' ' ^ i  ' ,7- •^ . . • ' . • .^ . / * ' • i " ^ ^ - * ' • ' • ' ^ y » V ^ ^ i A l i f ? A ^ f ^% •̂•vwL•fA<-i s ^^X* ' ' ^ ^ ^ t ^•.• f̂ ' ^X- ' ^ < : ^ ^ ^ - ^ •• ^ • ' . ^ -̂ ••<<>' *.- * ^ H " , i - , * A * ' A : % . * J 

*fvii-a,Aw- ^^-vi^•^v.»f,^?^'^*,^^w^^A^',AT4'i^,<.~>l^.<W!«Sa?K'SS^^ <,*AiK.^5»«' ' jS i^^ xtwt^SfAv+*"Jf^< •<-f}ft;ffV^'-...^i-.'..^^~:> 

V^A.WWA>SV^V. - .AJ .^« ,^ . . ( , ]r A A V « , x . j W ^ V A y « Q ^ ^ r j f A . A W , ^ ^ ^ A > V ^ L V ^ W ^ v W ^ ^ + \ ^>* V" W . « V A y o » . * v + J 

' , . ^ y . JA<  ' y  ^ ^ . . ( V ^  ' ^ < , * ^ *».Vi* 'A^V-. , .V* '^ J - ^ ? *  " ^ « \ \ N < - > ^ ^ ' ^ ^ ' ' t A > y ^ *  ̂  ' < A} . . , J , P " * A J / « i ^ ' ' A V . A .+. ^ ^ y P ' ^ A ^ s > 
( . A . A ^ ^ / A / , N A , ' ! * < ^  ~ V - / - / A > - S " ' > t , A , ; / f t 4 > > . ! f A " « > ^ * A ; t . S , , ^ , « S i ^ s . , J ' „ ^ l l » A w i ' v i . , . ! ^ « ' *»J . {v .S- ' - i V A " . , - * . . ! > < > V t . » i / V V V v t v i v A l A w I i . 

Report »: 22988 

40 

59 

http:V^A.WWA>SV^V.-.AJ


Laboratory Report 

MONTGOMERY LABORATORIES 


^ 
 5438 Shaune Drive 	 U.S. Bureau of Mines 
Juneau, Alaska 39801 Alaska Field Operations Center 
9077806668 Juneau Branch 


Sample 951579 Sample ID KT3 WA03 project P.O. Box 20550 


Sample T/pe Uater Sampled 15-8ep-1995 Received 18-sep-1995 Reported 18-oct-199S Juneau , AK 99802-0550 

ATTN: Roger Baer 


Parai i ie i 	 Units Result Cone. XAec Dilution Det.Limit Prepared By Analyzed By 

br, 5fu.^:cS,ivT9fM r ^ ^ m u iQO,*|H>')r-vi>?/i:' -̂  ̂5 . . r f a - i ^ o • f ^ x '  l .lv̂ :̂=fe~ A^'^ic^^i.^; d*.,^l^L^9;o(J§$j2;yj)4:^lijj^!f„l^vb^^ 
Arsenic }y furnace • Total (EPA 200.9 ) mg/l ND	 0.0005 04-oct-1995 evb 06-oct-1995 ddw 

Bfe'ryliVuin: te<<!nS«li'ret«i î ^Ei"* 'Hoo^«.5,-vcU !f9j!:j:;^£=  ̂ .̂  ̂  i«o.s;L>;;;? 1 ^ ̂  i / = r ; A I ,? v i f | ; i / , !P ieo i , ^^^y»«^^«^^«?s;lNsi^l>^^'vl^x:$^ii^1t•l^laii 
Cadmiun 
A,,*,«<A^A» y*< 

l y f u r n a c e - T o t a l (EPA 2 0 0 . 9 } m g / l ND	 0,0002 04-oct-1995 evb 10-oct-1995 ddw Chrpf t fUt) 
Copper b 

I- furnace -	 Total (EPA 200.9 ) mg/l NO 0.002 04-oct-1995 evb 12-oct-1995 ddw Hardness 

Mercury 


ry CV - Total (EPA 245.2 ) ug/t ND	 0.2 26-sep-1995 chr 27-8ep-1995 chr ; v » " 
Mickel = 

Lead by 
AntriBOny,|:i?y - Total (EPA 200.9 ) mg/l ND 0,002 04-oct-1995 evb 08-oct-1995 ddw furnace

Seleniun 
 *y^iMAri»£«,^Tit*k^AW*.^wM:>?aj^x<?»fi i r : ^ r ?r^.%^^ 

o> 
 TtiaHjW o 	 by furnace - Total (EPA 200.9 ) mg/l ND 0,005 11-oct-1995 mac 10-oct-199S ddw 
Zinc by Total (EPA 289.1 ) BS/t ND 0,01 04-oct-1995 evb 09-oet-1995 jrs 
. * - : • ; . - , ; 
 '"BSrXS'^tilf '> v, :(.t,'<i5»;v~l>̂ AiS.-5v ,!Sf»5j-,v,;;r"K''"<?''j <S»tvr™'?^'S^'^<>j'^W'i'V<S"*>'S*!^f",S""?f''5'^S*'S'<i?''''^.\'fi''8!*'!^'-*;''4S3^-^^ 


V <• *,v ., ̂ .̂ ^ +.'"%AvXw3.J: 


X'A'i. 


J ~ ssr^>¥^ 


v « W 
 v<f..~r-^s»F^??^='i^A,A.v.,'J,^^^.|,p^.^;,^^.^;^* 'vs^l^s:-;r;£ff'i.;friF::^rrs:-••s^CA^?1:;^u?v•^5^<•;,;H^^ 
1 T>\ 


" A - ^ - V " 
^vii^^?lr^-/.Ati:i:?1it:;:i:ti^l:nf^^'^a:/^:^^ 
^•» <V «VJi 


• • « k 
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® Laboratory Report 
MONTGOMERY LABORATORIES 

U.S. Bureau of Hines 
5438 Shaune Drive 
Juneau. Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 


P.O. Box 20S50 

Juneau , AK 99802-0550 


ATTN: Roger Baer 


Sarrple # 951579 Sample ID KT3 UA03 Project 
Sample Type Water Sampled 15-3eo-1995 Received 1B-sep-1995 Reported 18-oet-1995 

Single Determination Ahalytes 

Qua l i ty Control 


iw«wi««h4^J!s«^vitaaa!wa'wViiiai'ALW^vw^ 

Parameter U n i t s Ac tua l Found XRecv 

s i l v e r by f u m a c e - T o t a l rag/l O.OOS 0.00434 87 

HS Silver by furnace • Total mg/l 0.005 0.00383 77 

LCS1 Arsenic by fumace • Total mg/l O.OOS 0.00471 94 

HBLK Arsenic by furnace - Total mg/l ND NO 

MSO Arsenic by furnace - Total 101 
•:w^<-:•^fc+:^:«-:A^K^A^AvAvAJvAJVAA;^A;«.^.^;«^^:A»wM 

iii 
B e r y l l i u n by f u m a c e - To ta l 

LCS2 


m§. BeryU ium by furnace - To ta l 

HS 

Cacknium by fu rnace - To ta l 

LCSl 

Cadmium by f u m a c e - To ta l 

IH <*W i iVAWA^^AVA^AvtyAV«VWAAA^; .WAJ^W/AVA. 

,$mti^uS::^iii^'£:@:jPp(til m g /  l 0.00188 94 HBLK 
 Cadmiun by furnace - Total 

:•^:v^y«xi>^l<^«•;*WK^^:-^^^!««KW3^>>»>M^•¥»w* 
^mx 'S^^\'.-^jw.VAWAV.r.v,'A'/v^A<r.'«v/rt%v.vvwWA->v.vv.Wv. 


n i g / l 0.2 0.176 88 
HSD 

LCS2 Chromium by flame - Total 


m g / lmi 
Chromium by flame - Total 


mg/l MS 

Copper by fumace - Total 


HBLK Copper by f u m a c e • To ta l n g / l NO HD LCSl 


HSD Copper by f umace - T o t a l mg/l 0.020 O.O20S 102 
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Laboratory Report^ 
MONTGOMERY LABORATORIB» 

U.S. Bureau of Hines 
5438 Shaune Drive 
Juneau, Alaska 99801 Alaska Field Operations Caiter 
907780 6668 Juneau Branch 


P.O. Box 20550 

Juneau . AK 99802-0550 


ATTN: Roger Baer 


Sample # 951579 Saaple ID KT3 WA03 Project  - _ 

Sample Type Water Sampled 15-sep-1995 Received ia-$ep-1995 Reported 18-oct-1995 

Single Determination Analytes 

Quality Control 


Control Parameter Units Actual found XRecv 


HBLK Hardness as CaC03. Titrimetric ng/l ND NO 

>;i ;ft^¥*r^^';'-SiV>v"v^; ' . ^ ' ± •. ^  A , ,\/..A^ ,^^ -V*^5SWa"''<J>;^^v^,AV yiL^^^'^.^^^^Vy* J-AWA*OW^vA,A+A%.AW»/Xy*A.<^vX'+^V«^^ 

HSO Hardness as CaCOS, Titrimetric ng/l 25 20.0 80 


J i r S ' v A l  V l 5 ' ! < A i J < ' * W " ! / i f ^ ^ ^ ^  A f ' T ' ~ v S v i 5 5 > » * . s i ~ W > 4 v ) . , ' . . " W . V ^ r t & ' i v X w A u V . i ' ^ ^ t A H ^ v i V S ^ " > " l S r ! C i v ^ , \ " i * ^ / A v i i < A A S , 

LCS2 Hercury by CV - Total ug/l 2.0 2.20 110 


HS Hercury by CV - Total ug/l 2,0 2.19 110 


?'̂ -'̂ ;̂ v;vAiAi,>,hA'i"̂ '',J-*"̂ 7\rlv*j./>A .iriT.^" •w«"<i,>̂ 5ii;i*t'.iJW>V<-'*»A<*\Ŝ ™vS*»'*.'5-i:;̂ 'asA''Av, '•w/v. ,^V'"A "~-V~ 

LCSl Nickel by furnace - Total ng/l 0.04 0.0402 100 

t W Z r * : >>^^'!^•|^<*;ket:by^utT^aceA,•«lot4t?7 KCS^^.i'ii^"-^^'^ <™'^9f^ "'(. 


HBLK Nickel by fumace • Total mg/l ND NO 


HSD Nickel by furnace - Total mg/l 0.04 0.0368 92 


tCSI,'A:A,-v.J-;-4eaArfJb|f>l«ArAni«*<f«tSi:;:;;^b;:;.^«^^^^ rA s" ̂  . J A M Z ^ ? - .V A.t09 ..A ; 


LCSZ Lead by furnace - Total mg/l 0,02 0.0211 106 


MS Lead by furnace - Total mg/l 0.02 0.0202 101 


LCS1 Antimony by furnace • Total ng/l 0.05 0.0555 111 


HBLK Antimony by furnace - Total - mg/l ND ND 


HSO Antimony by fumace - Total mg/l 0.05 0.0557 111 


LCS2 Seleniun by fumace • Total mg/l 0,05 0.0518 104 


HS Seleniun by furnace - Total mg/l 0.05 0.0535 107 


LCSl Thalliun by furnace - Total mg/l 0.010 0.00893 89 
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o L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 

U.S. Bureau of Mines 
5438 Shaune Drive 
Juneau, Alaska 99801 
9077806668 

' Alaska Field Operations 
Juneau Branch 

Center 

P.O. Box 20550 
Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 951579 Sample ID KT3 WA03 " Project ,_ 

Sainple Type Water Sampled 15-aep-199S Received 18-seo-1995 Reported ia-oct-1995 


Single Determination Analytes 

Quality Control 


Control Parameter 

i*tA A^ yM 

U <i. • 

' >- iv WAV. >.^v»•>li'/i«-i5•^^A'i ' ^ ,fc4.>v>a A«, SA«&?AS»>V '  / * * . i > A •̂ ^Sfc <-S-^*i''i^feSi.««»«A<««l#>«'«.*>//'>''*-l 

,- AV., .., v,AA.^ JV ., «v i  ̂  A A^-^Avjj^.AAJK««MV»x™«,,^j^_»..A.<AfV,j, /«VAxf yv»W»™C< •^Vi AyAV^AjyJ5^VWJ^Vj^,,y.J^.y.^V A . ^  ̂  

n - A > ' «< ^ ^.^Ai *v.;K& îv >̂  ̂ :x.:sjss^'&s:;« ;.«i£ ?' < -s u V * ^^'J '̂  •*Sv-A'*-.̂ &̂ <r - 'w< sr̂ * ^n 1 
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^Jp MONTGOMERY LABORATORIES 

5438 Shaune Drive 

Sancle It >70a70 Sample 10 f tZ WA04 

Sample Ty>e Water Sampled 25-iul-1997 Keeeived 31-lul-1997 Reported 28-aug-1997 

Juneau, Alaska 99801 
9077806668 

Project 

Laboratory Report 

U.S. Bureau of Land Nanageflwnt 

Alaska Field Operations Center 

Juneau Branch 

P.O. Box 20550 

Juneau , AK 99802-0550 

ATTN: Roger Baer 

Paraneter Units Resutt Cone. XRec Dilution Det.Limit Prepared By Analyzed By 

Arsenic by furnace ­ Total (EPA 206.2 ) mg/l NO O.OOOS 07-aug-1997 aes 14-aug-1997 saw 

Cadmiun b:' furnace • Oissolved(EPA 213.2 ) mg/l NO 0.0002 0S-augy1997 saw 

Copper by furnace ­ Dissolved (EPA 220.2 } ng/l 0.002 
tt,'?**:i::V,:V 

09-8U9-1997 saw 

Hardness IS CaC03, Tttrinetric(EPA 130.2 ) mg/t 86 10 01-BUg-199r saw 

Nickel by furnace ­ Total (EPA 249.2
s^::K:.:.y•^^^A•>I^:.JM f 'A^»^s<;• .^^^¥«4K•Mi:«•^^A:«^ivr«^^»^^»^y.«:•^^¥ai^^^ 

Antinony t  y furnace ­ Total (EPA 204.2

 > mg/l

 ) ng / l

 KO

 NO

 0.01

 O.OOS

 07-aug-1997

 07-aug-1997

 aes

 aes

 13-aug-1997 saw 

 19-aug-1997 saw 

Thal l iun by furnace ­ to ta l (EPA 279.2 ) mg/l NO 0.001 07-aug-1997 aes 25-aUB-1997 saw 

.>^:^v»:vx,:*;vflv>w>; «v:«frK«vAA> 

m̂. 

%i.f%' f̂XF' ir*" ^"!i;"^ '̂f̂ lWiiiSilfî SSiiil̂ SiSî RÎ SiiPlitî ^S^^^B^S^^»M 
^ 0<-X* ' *^^« ' * *<• * > ( " ' ^ f ^ ^ ...̂ ..̂ v̂.;- ^- 1V ^t l l lP i i i»«i»a^i i i» i^»i»«i i i i i i i^™»^^^ 

4 j t i z : ' : ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
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o LaOsoratory Repor t 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Hanagement 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 


P;0. Box 20550 

Juneau . AK 99802-0550 

ATTN:^oger Baer 


Sanple # 970872 Sanple ID KT3 WA06 Project 

Sample Type Water Sampled 25-iul-1997 Received 31-iul-1997 Reported 2B-auq-1997 


Single Determina t ion Analytes 

Qua l i t y Control 


Control Parameter 

• •^2 Si lver by f u r n a c e - T o t a l 

MS S i l v e r by f u m a c e - To ta l mg/ l 

LCSl Arsen ic by f u m a c e - To ta l mg/ l 

HBLK Arsen ic by f u m a c e - T o t a l mg/ l MO 

MSO Arsen ic by f u m a c e - T o t a l mg/ l 0.0250 0.0248 

LCSZ . B e r y l l i u n b y ' f u m a c e • T o t a l mg/ l O.OOS 0.00249 

NS B e r y l l i u m by f u m a c e - T o t a l n g / l 0.0025 

LCSl Cadniun by f u m a c e - D i s s o l v e d mg/ l 0.0025 

HBLK Cadniun by f u m a c e - D i sso l ved mg/l ND 

HSO Cadniun by fumace - Dissolved ng/t 0.0025 

LCS2 Chromiun by fumace-Dfssolved~' mg/t 0.025 0.0269 

MS Chroniun by furnace-Dissolved 

^•SKl^viKW 

LCS1 Copper by furnace - Dissolved 


HBLK Copper by f u m a c e • D i sso l ved ND 


MSO Copper by f u m a c e - D isso lved mg/ l 0.0289 
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o Labora tory Report 
MONTGOMERY L A « 3 R A T 0 R 1 E S 

U.S. Bureau o f Land Hatwgencnt 5438 Shaune Drive 
Juneau, Alaska 9KQ1 Alaska F i e l d Ope ra t i ons Center 
9077806668 JUTieiu Sranch 

P.O. Box 20550 

Juneau • , AK 99802-0550 

ATTN: Roger Baer 

Sample » 970872 Sanple 10 KT3 WA06 Project 
Saiple Type Steter Saopled 25-]ut-1997 Received 31-iul-1997 Reported ?8-auQ-1997 

Single Determination Analytes 

Quality Control 


aaa maaaa """imiTTiininiTm B ^ a 

A c t u a l XRecv 

HS N i c k e r by fumace - T o t a l mg / l 0.025 0.026S 106 

LCSl Lead by fumace - D i s s o l v e d mg / l 0.025 0.020 92 

NBLK Lead by fumace - D i s s o l v e d n g / l Iffi ND 

Lead by f umace - D i s s o l v e d 0.025 

Ant imony by f u m a c e - T o t a l 0.025 

MS • A n t i m o n y b y f u m a c e - T o t a l n g / l 0.025 0.0190 76 

LCSl Se len i un by f u m a c e - T o t e l m g / l 0.025 0.0276 110 
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® L a b o r a t o r y R e p o r t 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Hanageaent 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Jineau Branch 


P.O. Box 20550 

Jmeau , AK 99802-0550 

ATTN: Roger Baer 


Sample » 970872 Sanple ID KT3 WA06 Project 
Sample Type Water Sampled 25-iut-1997 Received 31-lut-1997 Reported 28-auq-1997 

Single Determination Analytes 

Quality Control 


" ™ " • • ••""•"«ii»- lll>«Muu»ll).«luuumm.i»iiii.»«M». •wjuMm.im)Aimiiiimiiiuii.ijjMim nummiitsi 

Parameter Units Actual Found XRecv 


Selenium by furnace - Total ng/l 


LCSl Thalliun by furnace - total ng/l 


MBUC Thallium by fumace. - total mg/l 


MSD Thai tius by fumace - total ng/l 0.025 0.0236 94 


LCS2 Zinc by Fumace - Total ng/l 0.110 0.122 111 


MS Zinc by Furnace - Total mg/l 0.010 0.0125 125 
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o lAONTGOMERY LABORATORIES 

! 438 Shaune Drive 
. uneau. Alaska 93801 
! 07 780 6668 

Parameter 

Sasple » 9^0873 Saaple ID KT3 WA07 Project ' 

Sample TVP^ Water Saupled 25-lul-1997 Received 31-lut-1997 Reported 28-auti-19y7 

H­̂  

Units Resutt Cone. XRec

L a b o r a t o r y R e p o r t 

U.S. Bureau of Land Kanagefflent 
Alaska Field Operations Center 

Juneau Branch 
P.O. 8ox 20550 
Juneau , AK 99802-0550 
ATTN; Roger Baer 

 Dilution Det.Limit ' Prepared By Analyzed By 

Arsenic by furnace • Total (EPA 206,2 ) mg/l HD O.OOOS 07-aug-1997 aes 14-aug-1997 saw 

Cadmiun by furnace ­ Ditsolved(EPA 213,2 } ng/t NO 0.0002 QS-aug-1997 saw 

Copper by furnace • Dissolved (EPA 220,2 ) mg/( 0.0049 0.002 09-aug-1997 saw 

Harc^ss at CaC03, Titrimetric(EPA 130.2 ) mg/t ND 10 01-aug-1997 aaw 

Nickel by furnace ­ Total (EPA 249.2 ) mg/l , NO 0.01 07-aug-1997 aes 13;aug-1997 saw 

00 
Antiowny by furnace ­ Total
^^w• ' 

 (EPA 204.2 ) mg/l NO 0.005 07-aug-1997 aes 19-aufl-1997 saw 

Thai I iun byi furnace ­ total (EPA 279.2 ) D«/1 ND 0.001 07-aug-1997 aes ZS-aug-1997 saw 
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o L a b o r a t o r y R e p o r t 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Management 
Juneau, Alaska 99801 Alaska Fie ld Operations Center 
907 7K) 6668 Juneau Branch 

P.O. Box 20550 

Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 970873 Sanple ID KT3 WA07 Project 
Sanple Type Water Saopled 25-iul-1997 Received 31-)ul-199? Reported 2a-aua-1997 

Single Determination Analytes 

Quality Control 


mtAiwiifaiumaunvHiM " " " • • " • " " • " " 

Control 
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Laboratory Report 

MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Managenent 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 


P.O. Box 20550 


Juneau , AX 99802-0550 

ATTN: Roger Baer  ^ ^ 

Sanple tf 9708n Sasple 10 KT3 WA07 Project 
Sanple Type Water Sampled 25-iul-1997 Received 51-iul-1997 Reported 28-ami-1997 

Single Determination Analytes 

Quality Control 


SMMWHIN 

Control Units Actual Found 

M 
MELK Diss.Hardness as CaC03, Tttr. 


.x.i:^S;5v;&a.^>:«=jA-;n:*:'*<K«KAr 


HSD Diss.Hardness as CaCOS, Titr. 


HSO Lead by furnace - Dissolved mg/l 0.025 0.0247 99 


LCS2 Antimony by furnace • Total mg/l 0.02S 0.0222 93 


MS Antimony by furnace - Total mg/l 0.025 0.0190 76 


LCSl Seleniua by fumace - Total mg/l 0.025 0.0276 110 
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o L a b o r a t o r y Repor t 
MONTGOMERY LABORATORIES 

U.S. Bureau o f Land Managcaient 5438 Shaune Drive 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 

P.O. Box 20550 
Juneau , AK 99802-0550 


ATTN: Roger Baer 


Sanple # 970873 Sample 10 ICT3 WA07 Project 


Sample Type Water Sampled 25-iul-1997 Received 31-iul-1997 Reported ?8-aug-1997 


Zinc by Furnace ­ Total ' ng/l 0.110 0.122 111 

fl3w.Ta«v>A>^^^xie«Mx«^ft,T5W«JRA«A,ASt.•v^^ 

HS Z in  c by Furnace ­ T o t a  l mg/ l 0.010 
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Laboratory Report 

MONTGOMERY LABORATORIES 

& 
5438 Shaune Drive U.S. Bureau of Land Management 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 jLneau Branch 


Sanple # 970874 Sanple ID KT3 WA08 Projiect P.O, Box 20550 


Sample Tipe Water Sampled 25-lul-1997 Received 31-lul-1997 Reported 28-aug-1997 Juneau , AK 99802-0550 

ATTN: Roger Baer 


Parametei Units Result Cone. XRec Dilution Det.Limit Prepared By Analyzed By 


sj:ilS!il#i«i;^seilP^I«fe«i(li^f||«^ 

Arsenic t y fumace • Total (EPA 206.2 } ng/ l ND 0.0005 07-aus-1997 aes 14-aug-1997 saw 

iii^ii^lSiiiilliii^iiS«lii^liiiiiiiiii»ilili»iS^ 
Cadmium l|y furnace - Dissolved(EPA 213.2 ) mg/l ND 0.0002 05-aug-1997 saw 


Copper b)l furnace - Dissolved (EPA 220.2 ) mg/l ND 0,002 09-aug-1997 saw 


Hardness as CaC03, Tltrimetric(EPA 130.2 } mg/l NO 10 01-aug-1997 aaw 


lim feii^iiSi^lili^iMSSSiSiiK^^^^^^liSS^^S^aii^Si^iiSllii^^^S 
Nickel by furnace - Total (EPA 249.2 } mg/t NO 0.01 07-aug-1997 aes 13-aug-1997 saw 


Antimony by furnace • Total (EPA 204.2 J mg/l ND 0.005^ ^ 07-8ug-1997 aes 19-au8-1997; saw 

to 

Thallium 3y furnace - total (EPA 279,2 ) mg/t ND 0.001 07-aug-1997 aes 25-aug-1997 aaw 


vi-XvvVAvI'Ai'.VA' 


«w*^^:«:!•^»K«•. 


iiSii^iiSliiiiii^i^iill 

iS^SiiliiSiSiS^»i«aiil»«i«iiiii»li 


Report #: 35885 
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® L a b o r a t o r y R e p o r t 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of- Laivl Matwgtagnt 
Juneau, Alaska 99K)1 Alaska F ie ld Operat ions Center 
9077806668 Juieau Branch 

P.O. Box 20550 

Jtaieau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 970874 Sanple ID KT3 WAOB Pro jec t 
sanp le Type Water Sampled 2 5 - ) u l - 1 9 9 7 Received 3 1 - l u l - 1 9 9 7 Reported 28-au<i-1997 

Single Determination Analytes 

Quality Control 


• • B H B 

Un i t s Actual found XRecv 

LCS2 S i l v e r by fumace - T o t a l mg/ l 0.005 0.00502 100 

MS Si lver by fumace - Total n« / l O.OOS 0.C0551 110 

LCSl A r s e n i c by f u m a c e - T o t a l n g / l 0.02S0 0.0276 • 110 

HBLK Arsen ic by f t i rnace • T o t a l n g / l HD ' HD 

Arsen ic by fumace - T o t a l •g / l 

LCS2 B e r y l l i u n by fumace - T o t a l n g / l 0.0025 0.00249 100 

MS ' B e r y l l i L c i by fumace - T o t a l ' n g / l 0.0025 0.00239 96 

LCSl CadniLiB by furnace • D i s s o l v e d n g / l O.0025 98 

MBLK Cadniun by fumace - Dissolved mg/l HD 
il|ei^?^^^fSiggg$Aff.yafeBiMMt 

HSO Cadmiun by f u m a c e • D i s s o l v e d n g / l 0.0025 

LCS2 Chromiun by f t i m s c e - O i s s o l v e d n g / l '0.025 0.0269 

HSO Copper by f u m a c e - D i s s o l v e d m g / l 

^ ^ ^SS^^^ i i ^ ^^^^^^^^^^^^^ i ^ 

Repor t i t t 35885 

18 

73 



® Laboratory Report 
MONTGOMERY LABORATORIES 

U.S. Bureau o  f Land Hanagement 5438 Shaune Drive 
Juneau, Alaska 99801 Alaska Fie ld Operations Center 
9077806668 Juneau Branch 

P.O. Box 20S50 

Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sanple tt 970874 Sample ID KT3 WA08 Project 
Sampte Type Water Sanpled 25-iut-1997 Received 31-iul-1997 Reported 2B-auq-1997 

Single Determination Analy tes 

Qua l i ty Cont ro l 


^^^g^gi^B 


Control Parameter Units Actual Found XRecv 

:?«33RSi»:ifiW;>!Kj;53 


i w i w v w A K w t i i v i . - . ' w v B v v w W S W 

Nickel by fumace 

MS Nickel by fumace Total n g / l 

LCSl Lead by funlace ­ Dissolved mg/l 0.025 0.0265 

0.0190 76 
v<+M^* 'Sy?Sr j . ' * : : ^ * ^ . . V,AV A^>AVAV;rAV,..VA5AV < ^ ^ . ^ / j . [ . ^ ^ W ^ V v ) .  ̂  .^ , .A.V«;;A>J^f.^ 'AVA^V A / W  ̂  ^  . AKAAK*<X v^^ A . ^/jA%X..V. -. 

«SB^'' ''^^'"^"SA'.'.AtttiwmVyby'fumacer •'Teial<r., r t -^ .^ 'n^ l? ' .^ ' / *? ; ?-"OiO^ - ' ^ 'A%V«5?1; .< . 

LCSl Seleniun by fumace ­ Total mg/t 0.025 0.0276 110 
r A.VW 

'o:<fe'^''v ' A V  « 
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o Laboratory Report 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Management | 
Juneau, Alaska 99801 
9077806668 

Alaska Flald Operations 

Juieau BroKh 
Center 

P.O. Box 20SS0 
Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 970874 Sanple 10 KT3 WA08 Project 
sample Type Water Sampled 25-ful-1997 Received 31-iul-1997 Reported 2a-auq-1997 

Single Deterxaination Analytes 
Quality Control 

control Parameter Units Fouid 

MS Seleniua by fumace ­ Total ng/l 

LCSI Thalliun by fumace ­ total ng/l 0.0245 98 

MBLK Thalliun by fumace ­ total mg/l ND 

Report »; 35B85 
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/fit Laboratory Report 
1 lAOftfTGOMERY LABORATORIES 

! 438 Shaune Drive U.S. Bureau of Lend Manageinent 
.luneau, Alaska 39801 
1077806668 

Alaska Field Operations Center 

Juneau Branch 
Sample # 222S21__ Sasple ID |(T3 KA09 Project P.O. Box 20550 
Sampte Type water Sanpled 23-Jul-1997 Received 31-lul-1997 Reported 2B-aug-1997 Juneau , AK 99802-0550 

ATTN; Roger Baer 

Units Cone. XRiec Dilution Det.Limit Prepared By Analyzed By 

CD 

Report «: 3! 885 
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o LeOsoratory R e p o r t 
MONTGOMERY LABORATORIES 

5438 Shaune Drive U.S. Bureau of Land Hanagement 
Juneau, Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 

P.O. Box 20550 

Juneau , AK 99802-0550 

ATTN: Roger Baer 

Sample # 970875 Sanple ID KT3 WA09 Project 

Sample Type Water Sanpled 23-iul-1997 Received 31-iul-1997 Reported 28-auq-1997 

Single Determination Analytes 

Quality Control 


JBSB^BS 

Report #: 35885 
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Laboratory Report 
MONTGOMERY LABORATORIES 
5438 Shaune Drive U.S. Bureau of Land Managenent 
Juneaut Alaska 99801 Alaska Field Operations Center 
9077806668 Juneau Branch 

P.O. Box 20550 

Juneau , AK 99802-0550 
ATTN: Roger Baer 

Saiple # 970875 Sanple 10 KT3 WAQ9 ' Project 
Sample Type Water Sanpled 23-lul-1997 Received 31-iul-1997 Reoorted 28-auo-1997 

Single Determination Analytes 

Quality Control 


•uuiijHiiyiBj«u»j.u.miuMm«iu;viiM»«imii BB wtaminaim\n%\iiuiiiiu 
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Laboratory Report 

MONTGOMERY LABORATCMUES 
5438 Shaune Drive U.S. Bureau of Land Managenent 
Juneau, Alaska 99801 Alaska Fie ld Operations Center 
9077806668 Juneau Branch 

P.O. Box 20550 

Juneau , AK 99802-0550 


ATTN; Roger Baer 


Sample # 970875 Sample ID KT3 UA09 Project 
Sanple Type Water Sanpled 23-iul-1997 Received 31-Jul-1997 Reported 28-aug-1997 

Single Determination Analytes 

Quality Control 


mi'm/mirvuaa 

Control 

Thalliun by fumace - total •a/t 0.025 O.OSO 100 

Zinc by Furnace - Total 
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Print Date '.9/97 

MARINE SCIENCES LABORATORY BATTELLE 
1529 West Sec uim Bay Road 
Sequim. WA 93382-9099 BUREAU OF LAND MANAGEMENT - JUNEAU, ALASKA 

360/681-3604 METALS IN TISSUE ' 
(Samples Receive(} 11/6/97) 

(concentrations in fjg/g - blank corrected) 
Percent Cr Cu Hg Ni Pb Ag Zn 

MSL Code Sponsor ID DryWt ICP-MS ICP-MS CVAF ICP-MS ICP-MS ICP-MS ICP-MS 

1152-12 SCM4 10.6 0.813 10.7 0.0717 1.27 0.261 0.135 113 
1152-13 SCMS 10.0 0.862 11.6 0.0873 0.808 0.277 0.0598 88.9 
1152-14 SCM9 10.5 1.37 22.8 0.101 1.48 0.404 0.0443 86.0 

. 1152-15 SCM13 9.58 0.821 4.08 0.0458 0.727 0.194 0.0772 80.2 
1152-16r1 SCM13M 10.9 • 0.631 4.38 0.0438 0.758 0.153 0.0867 82.7 
1152-16r2 SCM13M .10.9 0.717 4.54 0.0417 0.789 0.217 0.0932 79.i5 
1152-17 SCM14 9.26 0.716 4.23 0.0512 0.746 0.180 0:141 76.5 
1152-18 SCM18 10.3 0.705 4.72 0.114 0.737 0.151 0.0733 81.9 
1152-19 SCM22 6.38 1.12 48.3 0.0450 0.984 0.368 0.122 123 

GO 
O 

1152-20 
1152-21 

SCCl 
SCC2 

10.6 
9.85 

2.00 
0.812 

9:58 
13.2 

0.0597 
. 0.0780 

6.95 
4.66 

0.257 
0.103 

0.0345 
0.03 U 

103 
104 

1152-22 SCC6 10.4 1,09 5.40 0.0482 5.24 O.il 5 0.127 90.6 
1152-23 SCCIO 11.3 0.980 5.32 O.O506 4.91 • 0.109 0.0842 101 
1152-24 seen 10.2 1.20 5.44 0.0724 4.81 0.116 0.103 91.9 
1152-25 SCC3A 9.53 1.95 48.0 0.140 2.78 0.442 0.0605 157 
1152-26 SCC12 7.41 0.897 5.31 0.0434 1.39 0.124 0.437 139 
1152-27 SCCl 3 8.56 1.21 . 29.8 0.145 1.51 0.110 0.0591 13-4 

Blank 0.490 0.05 U 0.001 U 0.03 U 0.0121 J 0.0287 J 0.3 U 
< 

DETECTION L MIT 0.06 0.05 0.001 0.03 0.05 0.03 0.3 

^-^/My 
•; • Prt)tebt;Mdri£i9ei-iiSp̂ ??««*̂ ?̂ '-̂ -- "^nBitJamr^- PCifiJQG Officer ' Date 

Tissue P.̂ ge 1 



Print Dale: 19/97 

BATTELLE I^ARINE SCIENCES LABORATORY 
1529 West Sec uim Bay Road 
Sequim. WA 9p382-9099 
360/681-3604 

BUREAU OF LAND MANAGEMENT - JUNEAU, ALASKA 
METALS IN TISSUE ' 

(Samples Received 11/5/97) 

MSL Code Sponsor ID 
Percent 
DryWt 

Cr 
ICP-MS 

Cu 
ICP-MS 

(concentrations in jjg/g - blank corrected) 
Hg 

CVAF 
Ni 

ICP-MS 
Pb 

ICP-MS 
Ag 

ICP-MS 
Zn 

ICP-MS 

STANDARD REFFRENCE MATERIAL 
1566a 1.43 57.8 0.0603 1.47 0.494 1.61 706 

certified value 
range 

percent difference 

1.43 
±0.46 

0% 

66.3 
±4.3 
13% 

0.0642 
±0.0067 

6% 

2.25 
±0.44 
35% # 

0.371 
±0.014 

33% # 

1.68 
±0.15 

4% 

830 
±57 

15% 

MATRIX SPIK ; RESULTS 
Amount Spikec 
1152-16 SCM13M 
1152-16 MS 
Amount Recovfered 
Percent Recov ;ry 

10.9 
5.00 

0.674 
5.80 
5.13 

103% 

5.00 
4.46 
8.61 
4.15 
83% 

5.00 
0.0428 

4.72 
4.68 
94% 

5.00, 
0.774 
5.19 
4.42 
88%. 

5.00 
0.185 
4.63 
4.45 
89% 

S.OO 
0.0900 

4.50 
, 4.41 

88% 

5.00 
81.1 

118 
38.9 

738% SL 

REPUCATE A HALYSIS 
1152-16r1 
1152-16r2 

SCM13M 
SCM13M 

10.9 
10.9 

RPD 

0.631 
0.717 
13% 

4.38 
4.54 
4% 

0.0438 
0.04.17 

5% 

0.758 
0.789 

4% 

0.153 
0.217 
35% # 

0.0867 
0.0932 

7% 

82.7 
79.5 
4% 

J
U
SL
RPD
#

 Reported below DL shown 
 Not dete< ted at or above DL shown 
 Inappropi iate spike level 

 Relative percent difference 
 Outside (delimitsof 125% 

Tissue Page 2 



BATTELL _ ARINE SCIENCES LABORATORY 
T529 West 
Sequim, WA 
360/681-3604 

oec uim Bay Road 
98382-9099 

BURcAU OF LAND MANAGEMENT - JUNEAU, ALASKA 
METALS IN SEDIMENT 

(Samples Received 11/4/97) 

MSL Code Sponsor ID 
Percent 
DryVW 

Cr 
XRF 

Cu 
XRF 

(concentrations in pg/g - blank corrected) • 
Hg 

CVAA 
Ni 

XRF 
Pb 

ICP-MS 
Ag 

ICP-MS 
Zn 

XRF 

00 
ro 

1152-1 
1152-2 
1152-3 
1152-4 
1152-5 
1152.6r1 
1152-6r2 
1152-7 
1152:8 
1152-9 
1152-10 
1152-11 

Blank 

SC43 
SC44 
SC47 
SC49 
SC53 
SC53M 
SC53M 
SC54 
SC58 
SC62 
SC66 
SC71 

70.1 
76.3 
78.4 
84.2 
68.7 
63.2 
63.2 
67.7 
80.7 
76.8 
63.8 
77.1 

66.6 
66.4 
69.6 
86.8 
57.8 
41.5 
42.4 
47.7 
57.0 
49.8 
137 

93.8 

NA 

121 
157 

43.0 
154 

27.8 
27.3 
24.9 
23.1 
21.4 
22.2 
501 
159 

NA '

0.303 
0.0544 
0.0364 
0.O342 
0.0183 
0.0168 
0.0189 
0.0073 
0.0072 
0.0181 
0.185 

0.0308 

 0.0016 U 

22.5 
19.1 
20.1 
27.8 
13.5 
13.2 
12.2 
16.1 
14.7 
18.5 
30.3 
28.3 

NA 

3.62 
3.39 
3.42 
3.42 
2.07 
2.27 
2.15 
2.68 
2.71 
3.01 
3.30 
3.80 

0.03 U 

0.134 
0.168 

0.0863 
0.130 

0.0423 
0.0465 
0.0351 
0.0910 
0.0533 
0.0591 

0.234 
0.132 

0.02 U 

61.3 
64.5 
67.9 
80.9 
44.4 
47.0 
42.1 
46.4 
50.0 
52.1 
87.5 
71,7 

NA 

MDL 5 0.0016 0.03 0.02 2 

STANDARD R JFERENCE MATERIAL 
MESS 2 114 38.6 0.0996 47.5 19.7 0.232 171 

certified value 
range 

percent difference 

106 
±8.0 
8% 

39.3 
±2.0 
2% 

0.092 
±0.009 

8% 

. 49.3 
±1.8 
4% 

21.9 
±1.2 
10% 

0.18 
±0.02 
29% 

172 
±16 
1% 

Applp^/als: 

/'^//i/fT' 
Datci 

Sediment Page 1 



00 

M'ARINE SCIENCES LABORATORY 
1529 West Se< }uim Bay Road 
Sequim, WA V83B2-9099 
360/681-3604 

BATTELLE 

Percent 
MSL Code Sponsor ID DryWt 

MATRIX SPIKE RESULTS 
Amount Spike 1 
1156-6 SC53M 63.2 
1152-6 MS 
Amount Reco\ ered 
Percent Reco\ ery 

REPLICATE/iNALYSIS 
1152-6r1 SC53M 63.2 ' 
1152-6r2 SC53M 83.2 

RPD 

U Not dete cted at or above OL shown 

NA Not app icable/available 

RPD Relative percent difference 


Prim Dale;

BUREAU OF LAND MANAGEMENT - JUNEAU, ALASKA 
METALS IN SEDIMENT 

(Samples Received 11/4/97) 

(concentrations in pg/g - blank corrected) ' 
Cr Cu Hg Ni Pb Ag 

XRF XRF CVAA XRF ICP-MS ICP-MS 

NA NA 5.00 NA 5.00 5.00 
NA NA 0.0179 NA 2.21 0.0408 
NA NA 5.16 NA 7.28 4.61 
NA NA 5.14 NA 5.07 4.57 
NA NA 103% NA 101% 91% 

41.5 27.3 0.0168 13.2 2.27 0.0465 
42.4 24.9 0.0189 12.2 2.15 0,0351 
2% 9% . 12% 8% 5% . 28% . 

 ~.n9(97 

Zn 
XRF 

NA 
NA 
NA 
NA 
NA 

47.0 
42.1 
11% 

Sedinr>ent Page 2 



VNALYnCA 811 W. 8th Avenue, Anchorage, AK 99501 • (907) 258-2155 • FAX (907) 258-6634 
A L A S K A I N C 

HONTGONERY LABORATORIES Order 8: A5-09-107 . 
712 U 12TH STREET Date: 10/24/95 11:16 
JUNEAU, AK 99801 Work ID: U.S, BUREAU OF HINES 

Data Received: 09/28/9S 

Attn: NS. DEBORAH BOYLEN Oate Coapleted: 10/24/95 


SANPLE IDEHTIFICATION 


Sample Saaple 
Number Client Oeseriotion Client Description 
01 KT3 SOOl 02 KT3 S002 

Enclosed are the analytical resulta for the subsitted samples. All 

analyses aet quality assurance objectives, oKcept where noted in the 

case narratives. If you have any questions regarding the analyses, 

-tlease feel free to call. 


Earl L. Crapps 

Laboratory Supervisor 


) Primed on Recycled Paper 84 



Order f AS-09-107 HONTGONERY LABORATORIES Pago 2 


Analytica, Inc. CASE NARRATIVE 


The EPH sanples were extracted on 09/28/95, Due to the aatrlx and contaaination 

level of sanple KT3 SOOl, approxlaately 1 graa was used for the EPH extraction 

rather than the noraal 40 graas per Analytica Alaska's SOP, 


Sanple KT3 SOOl exhibits high levels of diesel range organic (C10-C28) 

contaaination arising froa a chroaatographie pattern extending into the re'sidual 

range and indicative of a heavier lubrication oil or grease type contaminant. 

Saaple KT3 S002 shows a chroaatographie pattern aore indicative of vegetative 

organic type contaaination. 


The EPH surrogate recovery reported as not calculated <NC> ia due to the 

contaaination level of the saaple and the required extract dilution, resulting 

in a surrogate concentration belov the calibration range of the instruaent. 


All resulta are reported on a dry weight basis. The EPA recoaaended analytical 

and extraction holding tines are aet for all saaples. The quality control <CIC) 

data is froa another saaple set of siailar natrix prepared and analyzed 

concurrently with your saaplaa. The QC data are indicative of acceptable nethod 

and instruaent perfomance, except as noted above. The aathod blank is within 

acceptable llaits. The saaples were received properly packed at 6* C and were 

refrigerated upon receipt. 


The Science of Analysis, The Art of Service 
.Analytica Alaska Inc. 811 W 8th .Avenue. .\nchorage,g^ 99501 • (907> 258-2155 • FAX l907̂  258-6634 




order f A5-09-107 

Analytica, Inc. 


Saaple: 01A KT3 SOOl 


Test Deaeriptien 


ORONEPH in soil by AK102. 

EPH 

Surrogates, X Recovery 

o-Terphenyl 


Saaple: 02A ICT3 S002 


Test Oeseriotion 


DRO\EPH in soil by AIC102, 

EPH 

Surrogatea, X Recovery 

o-Terphenyl 


NOHT60HERY LABORATORIES 

TEST RESULTS by SANPLE 


Collected: 09/15/95


Hethod Result Li nit

3550\AK102 

3S50\AK102 163000 12000

NC Hin:


Collected: 09/15/95


Hethod Reault (.init
3SS0\AK102 

3550\AIC102 86 8.3


79 Min: 


Page 3 


 Matrix: SOIL 


 Units. ^nalvted 


 ag/Kg 10/20/95 


 SO Hax: ISO 


 Hatrix: SOIL 


Unit5_ ^nalvted 

 ag/Kg 10/20/95 

SO Max: 150 

The Science of Analysis, The Art of Service 
Analytica Alaska Inc. 811 W 8th Avenue. Anchorage. ^ 99501 • (9071 258-2155 • FAX (90T> 2S8-6634 



J.S. BUREAU OF MINES Pago Nur _ : t A 
ALASKA FIELD OPERATIONS CENTER Tolal Pag. : 1 ^ ^ i Chemex Labs, Inc. P.O. BOX 20550 Certilicata Date: 25-OCT-95 
JUNEAU. AUSKA Invoice No. : 19531113 Anatyilcal Chemlsis * Geochemists' Regisisrad Assayers 
99802-0550 P.O. Number : 84650067 

994 Glendale Ave.. Unit 3. Sparks Account :JOW 
Nevada. U.S.A. 89431 Project: CHATHAM AIM __ 
PHONE: 702-356-5395 FAX: 702-3550179 Commonls: ATTN: PETER BITTENBENDER* 

"PLEASE NOT CERTIFICATE OF ANALYSIS A9531113 

PRBP As Ba Ba Bi Ca Cd Co Cr cu Fa oa Ha La Hn Ho 
Ao Al 

SAHPLB CODE ppa ppa ppn ppa ppa ppa ppa PPB ppa \ ppa ppb ppa ppa PPB 

I 


r3SO03 295 23« 43,0 1.42 30 < 0,5 lntf» 1.27 1,0 35 21 >10000 9,55 < 10 130 0.07 < 10 1.18 (40 2 
OOlCTJSOO* iOS 22S O.S 1.74 20 < O.S < 2 1,S1 < 0,S 2« SO 1085 8.23 < 10 80 0,10 < 10 1,30 SOS < 1 

kT33O05 tOS 23« 0,2 2.'48 30 < 0,5 1.44 < 0.5 24 40 4}3 4,37 < 10 440 0.10 < 10 1.63 I2S < 1 
#,••1 m . . f 



U.S. BUREAU OF MINES Paget er t l-B 
ALASKA FIELD OPERATIONS CENTER Tolal ( _:-, :1 YV^ Chemex Labs, inc. P.O. BOX 20550 Cei1ific...fl Dale: 25-OCT-95 

Analyiical ChemlsU ' Geochemists * Reglslered Assayars JUNEAU.ALASKA Invoice No. : 19531113 
99802-0550 P.O. Number :B46S0067 994 Glendale Ava., Unil 3. Sparks 

I Account :JOW 
Nevada, U.S.A. 89431 Project: CHATHAM AIM 
PHONE: 702-356-5395 FAX: 702-3SS-0178 Commenta: ATTN: PETER BITTENBENDEP 

•PLEASE NCTE CERTIFICATE OF ANALYSIS A9531113 

PftSP Ka N l Pb Sb Sc Sr Tl Tl U V Jf zn 

SAHPLB COOB \ p p a ppo p p a p p a ppa ppm % ppa ppa ppo ppm ppn 


KT1SO03 205 32e 0,03 21 ISO 98 107 0.16 < 10 < 10 401 10 230 
00 ICT3SO0< 205 226 0,03 17 2S0 2 1(4 0.18 < 10 < 10 451 < 10 64 
03 

CT3SO05 305 226 0.08 TT 730 TT < 2 139 0.17 < 10 < 10 319 < 10 92 ' 



325lntertockenPari«ray 
SuhaZOO 

BfOomfieU. CO 60021 
(303)469-8868 
(900)873-8707 

fiW; (303) 469-5254 

ANAiyncA 
aialytica Group company 

Order #: 97-08-061 
Bureau o£ Iiand Manageinent 

Date: 08/28/97 13:24 
Juneau Field Office 

Work ID: KETCHIKAN AIM 
P.O. Box 20550 

Date Received: 08/08/97 
Juneau, AK 99802 

Date Completed: 08/27/97 
Attn: Ken Maas 


SAMPLE IDBHTinCMIOK 

Sample 
Number 
01 

Client Description 
KT8 SOO2 

Saddle 
Number 

05 
Client Description. 
KTS SOQ6 

02 KIS SO03 06 KT8 SO07 

03 KXa SO04 07 Kia SOOa 

04 KTS SOOS 08 KTS SOIO 

Enclosed are Che analytical results for the submitted sanple(s). Please 

review the CASE NARRATIVE for a discussion of any data and/or quality 

control issues. A listing of data qualifiers and analytical codes is 

located on the TEST METHODOLOGIES page at the end of the report. 


If you have any questions regarding the analyses, please feel free to call. 


Sincerely, 


Claire K. Toon 

Project Manager 
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1 

• ­

A  ̂

^ ^

Client: 

 Analytica Alaska, Inc. 

 81 W. 8th Ave. Anchorage. AK 99501 PhonB-(907)258-2155 FAX-(907)258-663 
— •  • - ' -

• • •  • .  — . ••  ­ • ' • • • •  '  " • • ­

M O N T G O M E R  Y LABORATORIE S 

tabufar sample report ­ TRPH 
• 

AAI Proiect ID: A708022 

ia-Au9-97 

Project Name: KETCHIKAN BLM 

Sample Kl CBeiilSai nplalD Mafrix Total RacaveraUaPatrolwHnHydiocartMM Units * 

A7080224)1 

A708022-a2 

A708O22-O3 

KT38O06 

tCT38O07 

lOtSOO* 

6 0  1 

SOL 

SOIL 

U (26M) 

1100 (MW) 

U|4«| 

mg/Ka 

mS/Ka 

mg/Kg 

i 
<o 
o 

The n i n l » r In parerttiesea la the reporting iml. "U" Indicates analyte was not dejected. "(T hidkalee analyta waa not analyzed for. 'JT Indlcalea vafae l« esilmatad. 

The Science ofAnatysix, The Art af Service 



Order # 97-08-061 
 Bureau of Land Hana|reiBattt Page 9 
ANALYTICA, INC. 
 TEST RESULTS b  y SAMPLE 

Sample: 08A BCT3 SOIO 
 Collected: 07/25/97 Hatrix: SOIL 


Test Deseription 
 Method 
 Result _2_ Limit t i n i t s Analyzed 
Antimony, Total 
 SW 7041 
 1.0 O.SO rag/Kg 08/26/97 
Lead, Total 
 SW 7421 21 D 1.0 mg/Kg 08/20/97 
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Order # 97-08-061 . Bureau of Land Kaaagemant Page IC 

ANALXTICA, INC. TEST MBTHODOLOOIBS 


THE FOLLOWING CODES APPLY TO THE ANALYTICAL REPORT 


RESULT field... 

ND = not detected at the reported limit 

NA = analyte not applicable (see case narrative/methods for discussion) 


Q (qualifier) field... 

GENERAL: 

* » Recovery or %RPD outside method specifications 

H = value is estimated due to analysis run outside EPA holding times 

E = reported concentration is above the instrument calibration range 

D - analyte was diluted to bring within instrument calibration range or 


to remove matrix interferences 

ORGANIC ANALYSIS DATA QUALIFIERS: 

B :» analyte was detected in the laboratory method blank 

J = analyte was detected above the instrument detection limit (IDL) 


but below the analytical reporting limit (CRDL) 

INORGANIC ANALYSIS DATA QUALIFIERS: 

B = analyte was detected above the instrument detection limit (IDL) 


but below the analytical reporting limit (CRDL) 

A = post digestion spiJce did not meet criteria (70-130%). therefore the 


reporting limit waa raised by a factor of two to reflect spike failure 

S =. reported value determined by the Method of Standard Additions 
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O r d e r # 9 7 - 0 8 - 0 6 1 Bureau o£ Land Management Page i; 
ANALYTICA, INC. TEST MBTBOSOLOGZES 

HG_CTS: MERCURY, Total '(CVAA) prepared and analyzed 
according to EPA 245.5 and/or SW-846. 

3050_G: Acid Digestion of Sediments, Sludges, and Soils 
for GFAA Mecals 

30S0_I: Acid Digestion of Sediments, Sludges, and Soils 
for ICP Metals 

AG_GTS: SILVER, Total (GFAA) 

AS_GTS: ARSENIC, Total (GFAA) 

CD_GTS: CADMIUM, Total (GFAA) 

PB_GTS: LEAD. Total (GFAA) 

SBjGTS: ANTIMONY, Total (GFAA) 

SE_GTS: SELENIUM, Total (GFAA) 

TL_GTS: THALLIUM, Total (GFAA) 

ICP TS: METALS, Total (ICP) 

METHOD:245.5/7471 


METHOD: 3050A " 


METHOD: 3050A 


METHOD: 3050/7761 


METHOD: 7060 


METHOD: 7131 


METHOD: 7421 


METHOD: 7041 


METHOD: 7740 


METHOD: 7841 


METHOD: 6010 
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MONTGOMERY LABORATORIES 

5438 Shaune Dr. 
Juneau, Alaska 99801 
(907)780-6668 

?c 
Laboratory Report 

for 

U.S. Bureau of Mines 
P.O. Box 20550 

Juneau, Alaska 99802 

Attn: Roger Baer 

Tol 307 730dEis QuJiii: : - . . r r~~sni3 i Analysis 
.i.:; '!.li:. -;;.!S-.,". fax: S07 730 UK : 
1.1 .'•* • 
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Udivcnity RtMarah Pait 
H t  \ IVIONTGOMERY WAT50IM O  M Sidenea Cpnit 
\ V I Z  / Analytical Testing Services l^dissivWiseomin 53711 

Tt 1:608 231 4747 • F I  X 60t S  I 4777 

METHOD REFERENCES 


Soil/Groundwater Wastewater 
Analytes ICP Rame Furnace cv ICP Flame Furnace CV 
Aluminium 6010 7020 - . 200.7 202.1 . . 
Antimony 6010 7040 7041 . 200.7 - 204.2 -
Arsenic 6010 - 7060 . 200.7 . 206,2 -
Barium' 6010 7080 7081 . 200.7 208.1 208.2 -
BerylUum 6010 7090 7091 - 20a7 210.1 210.2 
Boron 6010 - - - 20a7 . -
Cadmium 6010 7130 7131 . 200.7 213.1 213.2 
Calcium 6010 7140 . 2D0.7 215.1 -
Chromium. Totai 6010 7190 7191 - 200.7 21&1 218.2 
Cobalt 6010 7200 - 200.7 219.1 -
Copper 6010 7210 . . 200.7 220.1 . 
Iran 6010 7380 . • 200.7 23&1 -
Lead 6010 7420 7421 . 200.7 239.1 239.2 
Magnesium 6010 7450 . . 200.7 242.1 -

Manganese 6010 7460 • . . 200.7 243.1 .< * 
Mercury - .­ ; 7470/7471 •' 245.1 
Molytxienum 6010 7480 • V 200.7 246.1 . 
Nickel 6010 7520 . . 200.7 249.1 . 
Potassium '. SM3500D . . . SM3500D > 
Selenium 6010 - 7740 . 200.7 - 270.2 
SDver 6010 7760 7761 . 200.7 272.1 272.2 
Sodium 6010 SM3500O — . 200.7 SM3S00D -

Strontium 6010 . . 200.7 . . 

Thallium 6010 7840 7841 ­ - 200,7 279,1 279.2 
Tin . 6010 . . . 200.7 - -
Titanium 6010 . - . . 200.7 - -
Vanadium 6010 7910 7911 . 200.7 286.1 286.2 
Zinc 6010 7950 - 200.7 289.1 - 1 ­ ' 

- • 

SW846, Test Methods for Evaluating SdW Waste*, 3rd Ed., December 1987. 


EPA-600, "Methods for Chemical Analysis of Water and Wastes", March 1984, 


Standard Methods forthe Examination of Water and Wastewater*, 17th Edition, 1989, 

95 




i

•j:i .1:5.1. r.esfca.'C. .-air. 
/ I l t  \ MONTGOIViERY WATSON Ona Scienco CQUrt 

\ H 	  ^ Analytical Testing Services Maaiso.n.Wiscofub 5371! 
Tel: MB 231 4747 •Fax: 608 231 4777 

TOXICITY CMASACTERISriC LEACHIHG PROZZKAE (TCU>) 

HETHOD 1311 

IKORCANIC BEPORT 


NOMTtXNERT UUOItATOSIES-AUSlCA 

Lab S w p l * f t
DMcr ip t l en :
Sunpl* Oat* :

Teat 

Araenic 

Bar fu i 
Cwtalui 
 roatun. Total 

L»ad 
Mtrcury 

Salanlui 

St iver 

 L11531-003 

 iSC 11 

 23-AUC-95 

Ragulatery 

L l a i t (ng/L) 

5 


100 


1 


s 

5 


0.2 


1 


S 


Analyt ica l 

Result (HB/L) 

< O.SO 
0.08 

< 0.005 
< 0.01 

< 0.10 
•c 0.002 

< O.SO 

< 0.01 

Projtet Niaber;

Raportfng 

L i a i t ( m / L ) 

O.SO 

0.01 

o.ots 
0.01 
0.10 

0.002 

0.50 

0.01 

 2229.0313 

Natr ix Spile* 

Recovery (X) 


98.0 

88.0 

94.0 
96.0 

96.0 

91.2 

100.0 

79.0 

Analysis 

Oate


11-SEI'-95 

08-SEP-95 

08-SEP-95 

OS-SEP-95 

08-SEP-95 

13-KP-95 

08-SEP-95 

08-SEP-95 

 Footnote 

taik'd: W  ̂  App'd:6A<0 

Oate App'd:lMH> 
WI Lab Certification 1D«: 113138300 	 TCLP - 3 
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Nuinber of areas: 

Size*(s) y) fc. C ^ ^  C C ­ fC

Si2c*(s) 2) j i  c K }  C

Sizc«(s) 3) ^ A l c C t ^ u ^ i f T f ' H  )

Si2e*(s) 4) 

Si26*(s) 5) 

*Si2e •̂  Estimate atea or give dimensions 

 l  l ^ - f r  i 

. 

~ ^c . ^ - J $ k . ^ , - ^ 

Method of measurement (pacing, metal tape measure, or reference): 

Is the stained soil in a drainage ditch (pathway) leading ofif site? (explain): 

A i i ' y f '  f ^VN 'p,lf^)f /  ' /(f 

Source of contamination for each stained area (indicate liy number): 

V 
Sample data: 

Accessibility (fenced): /  ' 

Residents, school, daycare, or workers within 200 feet? (explain): K  f I  j 

h  i >. .  ̂  Cit*-7/> l^$ / e y j & ^  y /W11 p* \ f -y

Comments: 

 /hfe-Jf ^̂ ^ 4 ^  ' f , ' f^ 

ff ^(f 

Photodoenment and sicetch areas of stained soils on site stcetch. 

11 
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MONTGOMERY WATSON LABORATORIES Madison Division 
1 Science (^urr 
.Madison. Wise snsiR : J 7 1  1 
Tel: 603 23147i7 
Fax:60S 231 4777 

TOXICITY CHARACTERISTIC LEAOIING

METiCOO 1311 

imXSAllIC REPORT 

 PROCEDURE (TCLP) 

MONTGOHERY LAMRATORIES-ALASICA 

P r o j e c  t Hiabor; 2229.0313 

Lab Sanple «  :

D e s c r i p t i o  n :

Sanple Date :

 .L119U-003 

 SC 11 

 '23-JUL-9S 

Test 
Regulatory

Linit (ng/L}

 Analytical Reporting Matrix Spile*

 Result (ng/L) Limit <Bg/L) Recovery (X>

 Analysis 

 Date Footnote 

Copper Q.7S 0.01 102.0^ 02-NOV-95 

2?nc 0.«8 0.01 los.o' 02-NOV-95 


Chk'd: f ) A p p ' d : ^ 

Date App'd: , ( ^ ^ ^ ^ ^ 

11 Lab Certification ID*: 113138300 TCLP - 3 
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OniversiivKfisCorcri rau fits M O N T G O M E R Y W A T S O N One Science Coun 

Analyt ical Test ing Services Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

TOXICITY CHARACTERISTIC LEACHIHG PROCEDURE (TCLP> 

NETHCO 1311 

1K0R6ANIC REPORT 

HONTtXMERY LABORATORIES-ALASKA 

P r o j e c t M u i t e r : 2229.0313 

l a b S a o p l * # : L11531-004 

D e s c r i p t i o n i #SC 21 

S m p l e Date : 23-AUG-9S 

Regu la to r y A n a l y t i c a l R e p o r t i n g M a t r i x Spilce Ana l ya ia 

Test L i a i  t <ne/L> Resu l t ( a g / L } L i a i  t (ag /L> Recovery (X) D a t * Footnote 

Arsenic 5 <0.S0 0.50 98.0 11-8EP-95 
aar i tn 100 0.13 0.01 8S.0 08-SEP-95 
Cadaiua 1 < O.OOS 0.005 94.0 08-SEP-95 
I -omiin. Total s < 0.01 0.01 96.0 08-SEP-9S 

Lead 5 < 0.10 0.10 96.0 08-SEP-95 
Mercury 0.2 < O.Ota 0.002 91.2 13-SEP-95 
Seleniua 1 < 0.50 0.50 100.0 08-SEP-95 
Si lver 5 < 0.01 0.01 79.0 08-SEP-95 

Date App'd: q f l ' | 1 ^ 

UI Lab Cer t i f i ca t i on ID* : 113138300 TCLP - 4 
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IVIONTGOMERY WATSON LABORATORIES 	 Madison Civisron 
I Scijncs Court 
Alsoison. Wisconsin S37II 
Te!. SOB 23! 4747 
Fax. eCS 231 4777 

T O X I C i  n CHARACTERISTIC LEACHIKC PROCEDURE

METHOD 1311 

INORGANIC REPORT 

 <TI3J>) 

HOHTCOHERY LABORATORI ES-AIASU 

P r o j e c  t Nusber : 2229.0313 

Lab Saap le «

D e s c r i p t i o  n

Sanple Da te

 :

 :

 :

 . L119U-004 

 sc 21 

 23-JUL-95 

Test 

Regulatory

Linit (ng/L)

 Analytical Reportir^g Hatrix Spike

 Result (ng/L) Limit (ng/L) Recovery (X)

 Analysis 

 Dat* Footfwte 

Copper. 6.87 0,01 102.0^ 02-N0V-95 


Zinc 0.46 0.01 lOB.o' 02-M0V-95 


Chk'd: ^ App'd:I 


Oate App'd: t { l $ J ! f ^ 

J l Lab Certification tD#: 113138300 	 TCLP - 4 
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M O N T G O M E R Y W A T S O N 
Analyt ical Test ing Services 

umversm nssLŝ ..". r i : . 
One Science Cou-, 
Madison, Wisconsin 53711 
Tel:6082314747 • Fax: 608 231 4777 

TOXICITY CHARACTERISTIC LEACHIHG PROCEDURE ( T a P  ) 

METHOD 1311 

IWSGAHIC REPORT 

MQHTGOMERY LABORATORIES-ALASKA 

Project Nu*e r i 2229.0313 

Lab Sa ip l * i :. L l 1531-001 
Descript ion : «SC 24 
Saaple Date : 23-AUG-9S 

Ragulatery Analytical Reporting Natrix Spike Analyaia 
Test Liait (ng/L) Result (ng/L) Liait (ng/L) Recovery (X) Date Footnote 

Arsenic 5 < 0.50 0.50 98.0 ll-SEP-95 
Bariua 100 0.15 0.01 88'.0 08-SEP-95 
1 "miua 1 0.006 0.005 94.0 08-SEP-9S 
(...roaiua, Total 5 < 0.01 0.01 96.0 Qa-SEP-95 
Lead 5 < 0.10 0.10 96.0 08-SEP-9S 
Hercury 0.2 < 0.002 0.002 91.2 13-SEP-95 
Seleniua 1 < 0.S0 0.50 100.0 08-SEP-95 
Stiver 5 < 0.01 0.01 79.0 08rS£P-95 

, " 


( * k ' d : y > E . App»d:Cj<»<*) ^ 

Dat* App'd: q|2j|?^ , 

Wl Lab Ce r t i f i ca t i on ID«: 113138300 TCLP • 1 
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MONTGOMERY WATSON LABORATORIES 'Madison Division 
1 Science Court 
Madison. Wisconsin 53711 
Tel: 608 Z31 4747 
Fax 608 2311777 

TOXICITY CHARACTERISTIC LEACHIHG PROCEDURE ( T O P  ) 

lETKOO 1311 

IKORGANIC REPORT 

HOMTGCKESY LABOUrORIES-ALASICA 

Project Hmter ; 2229.0313 

Lab Sanple «

Descr ip t ion

Saopte Date

 :

 :

 :

 -L11944-001 

 SC 24 

 23-JUL-9S 

Test 

Copper 

Regulatory

L imi t (ng/L)

 Ana ly t i ca l

 Result (aig/L)

1.37 

0.63 

 Reporting

 L i n i  t (ng/L)

0.01 
0.01 

 Natr ix Spike

 Recovery (X)

102.7 

108.0 

 Analysis 

 Date 

02-M0V-95 

02-KOV-95 

Footnote 

; / 


Chk'd: V App'd: ^ 
Date App'd: W J ^ f ^ f 

<I Lab C e r t i f i c a t i o n tDDI: 113138300 TCLP - 1 
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MONTGOMERY WATSON 
Analytical Testing Services 

Lab Saiq>l* * Ll 1531-005 
Descr ip t icn •SC 35 
Senpl* Dat* 23-AUC-95 

Regulatory 
Test L i a i t (ng/L) 

Arsenic 5 
Bariua 100 
Cactaiia 1 
1 -0011 UB, T o t a l 5 

uead 5 
Mercury- 0.2 
Seleniua 1 
St iver 5 

TOXICITY CHARACTERISTIC LEACHIHG PROCEDURE (TCLP) 


NETNQO 1311 


INORGANIC.REPORT 


. HQHTGCHERY LABORATORIES-ALASKA 

Project Nuaber: 2229.0313 

Analyt ical Reporting Natr ix ^ i k  e Analysla 
Result (ag/L) L i a i t (aig/L> Recovery (X) Dat* 

< 0.50 O.SO 98.0 ll-SEP-95 
0.16 0.01 8ft.0 08-SEP-95 

< O.ots O.OOS 94.0 08-SEP-95 
< 0.01 6.01 96.0 08-SEP-95 
< 0.10 0.10 96.0 08-SEP-95 
< 0.002 0.002 91.2 13-SEP-95 
< 0.50 0.50 100.0 08-SEP-9S 
< 0.01 0.01 79.0 08-SEP-95 

universuv nesbtroi rarx 
One Science Court 
Madison, Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Footnote 

Chk'ds i ^ App'd: d /  ̂  

Date App'd: q fu j^^ 

UI Lab C e r t i f i c a t i o n ID«: 113138300 TCLP - 5 
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^ \ U ^ £  ̂
MONTGOMERY WATSON LABORATORIES

•

 Madison Division 
1 Scitnci Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 

 Fsx: 608 231 4777 

TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) 

lETliaO 1311 

IKORGANIC REPORT 

HONTCoeiY LABORATORIES-AUSKA 

Project Nuaber: 2229.0313 

Lab Sairple * :, Lll944-005 

Description : SC 3S 

Saopl* Date : 23-JUL-9S 

Test
R*gulatory

 Limit (ng/L)
 Analytical Reporting Hatrix Spike

 Result (ng/L) Linit (sig/L) Recovery (X)
 Analysis 
 Date Footnote 

Copper
Zinc

 ­
­ ,.
 1.73

 0.54
 0.01
 0.01

 102.0
 108.0*

 02-NOV-95 
 02-HOV-95 

;/ 


Chk'd: [ / } App'd: ^ 

Oate App'd: y//^^^j 

UI Lab Certification I0«: 113138300 TCLP - 5 
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Chemex Labs, (nc. 
Anal/llcal Chemists ' QaochsmisM' Rsgistered Assaysrs 

994 Qlertdale Ave.. Unit 3, Sparks 
Nevada. U.S.A. 69431 
PHONE: 702-356-5395 FAX: 702-355-0179 

U.S. BUREAU OF MINES 
ALASKA FIELD OPERATIONS CENTER 
P.O. BOX 20550 
JUNEAU, AUSKA 
99802-0550 

Project: 
Convnenis: 

CHATHAM AIM 
ATTN: PETER BITTENBENDER 

Pa­ mber : I A 
Tc —ages :2 
CeiuiicaiB Date: I4-SEP 91 
Invoice No. : 19527122 
P.O. Number :B4650O67 
Account :JOW 

CERTIFICATE OF ANALYSIS A9527122 

3C-01 
SC-03 
SC-01 

SAHPLB­
PRBP 
COOB 

^205 
205 
20S 

32S 
216 
226 

Au ppb Pt ppb Pd p(>b
AFS AFS AF3

*
<
<

 Ag
 ppm

 0.2
 0 .3
 0 ,3

 Al
 ^

 2.08 
 1.85 
 1,70 

 Ai
 ppn

 Ba
 ppn

40
30
30

 <
 <
 <

 Be
 ppn

 0 ,5 
 D.S 
 0,5 

 Bl 
 ppa 

2
2
3

Ca 

 4.93
 1 . 9  7
 6,7S

Cd 
ppn 

^ 0.5 
 < 0 .  5 

< 0.5 

Co 
ppn 

' B 
19 
19 

Cr 
ppa 

~BJ 
67 
31 

Cu 
ppa 

55
453
672

Pa 

 2,93 
 5.10 
 ( .29 

Ca 
ppn 

< io 
< 1 0 
< 10 

Hfl 
ppb 

20 
40 
70 

\ 

0,17 
0.11 
0,08 

La 
ppa 

t io 
t 10 
= 10 

SC-04 
3C-05 
3C-06 
SC-07 
SC-08 

305 
205 
205 
205 
305 

326 
236 
236 
336 
226 

144 
172 
256 

35 
35 
15 

516 
651 

1030 

0 .3 
0.8 
0 ,3 
0.2 
0,6 

1.91 
1.(9 
1.6( 
1.38 
1.48 

30 
20 
20 
10 
20 

0,5 
0,5 
0.5 
O.S 
0.5 

< 3 
3 
2 

< 2 
< 2 

1.34 
1.53 
1.61 
1.38 
l.BB 

< O.S 
< 0,5 
< 0,5 
< 0.5 
< 0.5 

13 
37 
34 
24 
24 

70 
45 
39 
23 
(1 

v>339 
141S 
653 
794 
975 

3.70 
10,80 
5,91 
6.83 
9.46 

< 10 
< 10 
< 10 
< 10 
< 10 

50 
30 
60 
(0 
(0 

0.13 
0.12 
0.10 
O.OS 
0,11 

< 10 
< 10 
< 10 
< 10 
< 10 

o SC-14 
SC-15 
3C-16 
SC-17 
SC-18 

305 
305 
205 
305 
205 

205 
305 
205 
205 
205 

226 
226 
226 
226 
226 

236 
226 
226 
226 
336 

(20 
1390 

800 
5(6 
36( 

182 
230 
198 
144 

35 
60 
40 
35 
(0 

30
(0
30
25

900 
1830 
1520 
800 
888 

 580 
 1010 
 632 
 496 

0 ,3 
0.4 
1.0 
3 .0 
1,8 

0,3 

i.o 
0.3 
0.4 
0.2 

1,79 
1.83 
1.'49 
2.29 
1.67 

1.91 
1.74 
1.B3 
2.17 
1.96 

20 
30 
30 
30 
20 

30 
30 
20 
30 
30 

< 0.5 
< 0.5 
< 0.5 
< 0,5 
< 0.5 

0.5 
0.5 
0,5 
0,5 
0,5 

< 3 
2 

< 3 
< 2 
< 2 

< 3 
< 3 
< 2 
< 3 
< 2 

2.08 
1.86 
1.52 
3,52 
2,19 

3.43 
2,33 
3.05 
3.43 
3.52 

< O.S 
< 0,5 
< 0.5 
< O.S 
< 0,5 

0.5 
O.S 
O.S 
0.5 
0.5 

27 
29 
31 
27 
26 

26 
25 
37 
29 
3B 

36 
35 
36 
27 
30 

25 
34 
26 
34 
17 

14(5 

isao 
1155 
3160 
3180 

9.43 
9.6B 

12.90 
7.10 
8.02 

< 10 
< 10 
< 10 
< 10 
< 10 

10 
10 
10 
10 
10 

40 
40 
70 
SO 
50 

30 
40 
30 
90 
80 

0.13 
0.15 
0.12 
0.16 
0.10 

0.10 
0.15 
0.13 
0.14 
0.13 

10 
10 
10 
10 
10 

"io 
10 
10 
10 
10 

CERTIFICATION: di}te,iif^ M-
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Chemex Labs, Inc. 
Aoalyl/cal Chemists ' Qaochemists ' Reglslersd Assajrsrs 

 9 9 4 Glendale Ave.. Unit 3 , S p a r k s 
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CERTIFICATE OF ANALYSIS A9527122 

SAHPLB 
PRBP 
CODB 

Hg
V

 Mn
 ppn

 1(0
 ppn

 Ha
 \

 Nl
 ppn

 P
 ppm

 Pb 
 ppn 

Sb
ppn

 Sc
 ppn

 Sr
 ppn

 .: Tl
 %

 r  l
 ppn

 0 
 ppa 

7 
ppa 

H 
ppa 

i  n 
ppn 

3C-01 
!C-02 
3C-03 

205 
205 
20S 

33E 
226 
226 

. . . »  A
1.17
1.(1
1.38

 * O  J
 510
 (10
 510

 i.
 < 1
 < 1
 < 1

 O . J  B
 0.19
 0.13
 0.15

 i l  t
 12
 14
 12

 ' XWVV
 1300
 590
 660

 V 
2 

 < 2 
3 

<

<

 2
2

 3
 ••
 6

 7
 5

 357
 136
 ( d 9

 0 . 1 3
 0 . 1  6
 0 . 1  4

 <
 <
 <

 10
 10
 10

 <
 <
 <

 10 
 10 
 10 

112 
276 
333 

<
<
<

 10 
 10 
 10 

56 
SB 
60 

5C-0( 
3C-0S 
5C-06 
!C-07 
5C-08 

305 
205 
205 
305 
205 

336 
226 
236 
226 
226 

1.38
1.21
1.42
1.10
1,09

 415
 (10
 415
 360
 (OQ

 3
 < 1
 < 1
 < 1
 < 1

 0.11
 0.06
 0.06
 0.04
 0,07

 14
 18
 IS
 14
 16

 760
 390
 ( ( 0
 350
 ISO

 2 
 < 2 
 < 2 

3 
 < 3 < 

< 2
c 2
(  2
c 2
E 2

 t
 7

 6
 5
 8

 90
 125
 97
 9  (
 171

 O .  K
 0 , 1  8
 0 , 1 7
 0 , 2  5
 0 . 1 6

 <
 <
 <
 <
 <

 10
 10
 10
 10
 10

 ­ <
 <
 <
 <
 <

 10 
 10 
 10 
 10 
 10 

16( 
635 
335 
397 
558 

<
<
<
<
<

 10 
 10 
 10 
 10 
 10 

56 
42 
54 
(2 
36 

SC-09 
SC-10 
5C-11 
JC-12 
3C-13 

205 
205 
305 
305 
205 

326 
336 
336 
226 
226 

1,33
1.33
1,17
1.55
1.31

 (55
 • (45
 (40
 (95
 (35

 < 1
 < 1
 < 1
 < 1
 < 1

 O.OS
 0.04
 0,04
 .0 .05
 10.04

 17
 .15
 30
 16
 17

 3(0
 250
 310
 250
 210

 3
 1
 2
 2
 3

 4 
< 
< 
< 
< 

2
2
2
3
3

 9
 B
 7
 9
 7

 3 0 (
 199
 144
 203
 105

 0 . 1 8
 0 . 2 0
 0 . 3  0
 0 . 1 6
 0 . 1 6

 <
 <
 <
 <
 <

 10
 10
 10
 10
 10

 .

 <
 <
 <

 <
 <

 10 
 10 
 10 
 10 
 10 

551 
590 
601 
(07 
( 6 ( 

<
<
<
<
<

 10 
 10 
 10 
 10 
 10 

(( 
(6 
4( 
62 
( 6 

o SC-1( 
SC-15 
30-16 
SC-17 
5C-18 

205 
305 
205 
205 
205 

226 
236 
226 
226 
226 

1.52
1.39
1.(1
1.70
1.58

 -(SO
 "(50
 (SO
 S20
 510

 < 1
 < 1
 < 1
 < 1
 < 1

 0,04
 0,07
 0 .0 (
 0.05
 0 .0 (

 16
 16
 16
 16
 16

 300
 320
 380
 330
 3 2 0 '

 < 3
 3
 (
 3

 2

 < 
< 
< 
< 
< 

2
3
2
2
3

 7
 10
 7
 9
 6

 153
 178
 153
 166
 168

 0 . 1 8
 0 . 1 8
 0 . 1 8
 0 . 3  1
 0,19

 < 10
 < 10
 < 10
 < 10
 < 10

 < 10 
4 10 
< 10 
< 10 

 < 10 

400 
540 
423 
399 
391 

4
<
<
<
<

 10 
 10 
 10 
 10 
 10 

52
42 
50 
60 
56 

. 
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CERTIFICATE OF ANALYSIS A9527122 

SAHPLB 
PRKP 

CODB 

Au ppb Pt ppb Pd ppb
APS AFS AFS

 Ag
 ppn

 Al 
% 

Ba 
ppn 

Bo 
ppn. 

Bl 
ppo 

Ca 
\ 

Cd 
ppa 

Co 
ppn 

Cr 
ppa 

cu 
ppn. 

Fe Oa 
ppn ppb 

La 
ppa 

3e-i9 
9C-20 
SC-21 
SC-33 
SC-21 

305 
305 
205 
305 
305 

326 
226 
226 
236 
236 

380 30 1120 

<

0 , 2 
0 , 3 

 0 . 2 
0 . 2 
0 . 6 

1 .69 
1.4B 
1 .84 
1 .83 
1 .93 

30 
30 
40 
30 
30 

< 0 . 5 
< 0 , 5 
< 0 . 5 
< 0 . 5 
< O.S 

1 . 8 1 
1 .85 
3 . 1 3 
1 .89 
2 . 1 4 

<
<
<
<
<

 0 . 5 
 0 . 5 
 0 . 5 
 0 . 5 
 0 , 5 

26 
23 
35 
34 
30 

31 
54 
35 
54 
23 

1475 
737 
512 

1255 

6 , 8 3 
7 . 3 1 
5 . 6 6 
6 . 0 1 
7 . 0 5 

< 10 
< 10 
< 10 
< 10 
< 10 

30 
10 
30 
40 
70 

0 . 1 5 
0 . 1 3 
0 . 1 8 
0 . 1 5 
0 . 1 4 

< 10 
< 10 
< 10 
< 10 
< 10 

9C-34 
SC-25 
SC-36 
SC-27 
3C-26 

205 
205 
205 
30S 
205 

236 
336 
326 
226 
226 

858 

256 
214 
788 

55

35
20
45

 1230 

 814 
 514 
 1900 

3.0 
0,4 
0.2 
0.2 
0,8 

1 ,85 
1 . 8 1 
1.72 
1 .55 
1 .96 

30 
30 
30 
20 
40 

0 . 5 
O.S 
0 , 5 
0 , 5 
0 , 5 

1 ,70 
1 ,74 
1 .60 
1 ,37 
3 . 0 6 

<
<
<
<
<

 0 , 5 
 0 , 5 
 0 , 5 
 0 , 5 
 0 , 5 

39 
36 
35 
36 
25 

33 
37 
39 
31 
49 

3880 
1390 

769 
641 
979 

7 . 3 4 
7 . 0 8 
6 .67 
6 . 8 1 
6 , 9 6 

< 10 
< 10 
< 10 
< 10 
< 10 

90 
40 
50 
70 
50 

0 . 1 3 
0 . 1 3 
0 . 1 1 
0 . 0 9 
0 . 1 8 

< 10 
< 10 
< 10 
< 10 
< 10 

o 
- J 

SC-39 
SC-10 
IC-31 
SC-33 
SC-33 

3C-3( 
SC-3S 
SC-36 
5C-37 
SC-38 

305 
205 
305 
305 
305 

305 
305 
205 
205 
305 

336 
226 
226 
226, 
236 

226 
336 
226 
226 
236 

308 

3 9 ( 

186 
K B 
188 
713 

40 

45

35 
30 
30 
(  0 

782 

 1310 

716 
638 
576 

13 SO 

0 , 6 
.. 0 . 3 

<! 0 . 3 
<' 0 . 3 
< 0 . 2 

0 . 3 
0 . 6 
0 . 4 
1 .0 
0 , 3 

1 ,75 
3 , 7 3 
1.94 
1.4B 
1.64 

1 .78 
3 . 0 0 
1 .76 
2 . 0 3 
2 . 1 8 

30 
50 
30 
30 
30 

20 
30 
20 
30 
30 

< 0 . 5 
< 0 . 5 
< O.S 
< 0 . 5 
< . 0 , 5 

0 . 5 
O.S 
0 . 5 
0 . 5  . 
0 , 5 

1 .67 
2 . 1 6 
2 . 1 6 
1 .36 
1 .76 

i.eo 
3 , 3 4 
1 .88 
3 . 3 8 
2 . 0 ( 

< 0 . 5 
< 0 . 5 
< 0 . 5 
< O.S 
< 0 . 5 

0 , 5 
O.S 
0 . 5 
0 . 5 
0 . 5 

26 
20 
24 
3 5 
35 

30 
36 
30 
38 
27 

29 
74 
66 
38 
37 

36 
39 
28 
3 1 
6 ( 

1490 
603 
577 
637 

^330 

1085 
toeo 
1340 
2520 

653 

6 . 3 6 
6 . 3 3 
6 . 8 4 
7 . 3 7 
8 .16 

7 . 3 1 
6 ,43 
6 . 4 4 
6 , 5 5 
7 . 3 5 

< 10 
< 10 
< 10 
< 10 
< 10 

10 
10 
10 
10 
10 

60 
30 
60 
40 
60 

60 
40 
BO 
40 
( 0 

0 . 1 0 
0 . 3 2 
0 . 1 6 
0 . 0 9 
6 . 1 3 

0 . 1 1 
0 , 1 7 
0 . 1 1 
0 . 1 7 
0 . 1 7 

< 10 
< 10 
< 10 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
< 10 

3C-39 205 336 3560 35 1660 0 . 6 1 , 9 ( < 3 40 < 0 , 5 2 , 1 9 0 . 5 3 1 53 1465 1 0 . 6 0 < 10 60 0 . 1 7 < 10 
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CERTIFICATE OF ANALYSIS A9527122 

SAHPLB 
PRBP 
CODE 

«3 Ha 
ppn 

Ho 
ppn 

Ha Hi 
ppn 

P 
ppn 

Pb 
ppn 

Sb 
ppn 

Sc 
ppn 

Sr 
ppn 

Tl 
\ 

Tl 
ppn 

0 
ppn 

V 

ppa 
H 

ppn 
Zn 
ppn 

5C-19 
3C-20 
9C-21 
3C-22 
3C-23 

205 
205 
205 
205 
305 336 

326 
236 
326 
226 

1.20 
1.16 
1.43 
1.47 
1.71 

400 
365 
(05 
(00 
480 

< 1 
< 1 
< 1 
< 1 
< 1 

0.04 
0.04 
0.06 
0.06 
0.06 

16 
14 
12 
13 
17 

310 
220 
240
280 
320

 < 

< 

< 3 
< 2 
< 2 
< 2 
< 2 

190 
150 
173 
166 
131 

0,16 
0.15 
0.16 
0.17 
0,20 

< 10 
< 10 
< 10 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
< 10 

563 
456 
373 
391 
(56 

< 10 
< 10 
< 10 
< 10 
< 10 

40 
36 
(6 
(8 
60 

sc-3( 
SC-3S 
5C-36 
SC-27 
3C-38 

205 
205 
205 
205 
305 

326 
226 
226 
226 
236 

1.59 
1.50 
1,(1 
1.32 
1.53 

(40 
410. 
400 
370 
435 

< 1 
1 

< 1 
1 

< 1 

0.06 
0.10 
0.07 
0,04 
0.06 

16 
15 
14 
16 
14 

410
350 
310 
300
310

 5 

1 
< 

* 3 
< 2 
< 2 
< 3 
< 2 

7 
6 

11 

114 
141 
140 
113 
215 

0.19 
0.19 
0.18 
0.17 
0.18 

< 10 
< 10 
< 10 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
< 10 

465 
446 
419 
430 
439 

< 10 
< 10 
< 10 
< 10 
< 10 

66 
56 
53 
SO 
44 

O 
OD 

9C-39 
SC-30 
3C-31 
SC-33 
5C-33 

5C-3( 
3C-3S 
5C-36 
SC-37 
SC-38 

305 
305 
205 
305 
305 

226 
226 
226 
326 
236 

205 
305 
205 
205 
205 

226 
236 
226 
226 
226 

1,(0 
1,66 
1,(8 
1,27 
1.19 

1,59 
1,67 
1,59 
1.(9 
1,66 

400 
(95 
(20 
365 
385 

((S 
(55 
(30 
(60 
(65 

< 1 
< 1 
< 1 
1 

< 1 

< 1 
< 1 
< 1 
< 1 
< 1 

0,07 
0,13 
0.08 
0,07 
0,06 

0.O6 
0,06 
0,04 
0,06 
0.13 

15 
17 
15 
16 
15 

17 
15 
16 
16 
16 

290 
660 
260 
310 
190 

360 
310 
310 
250 
530 

< 3 
< 3 
< 3 
< 2 
< 2 

< 3 
•< 3 
< 2 
< 2 
< 3 

7 
11 
10 
6 
8 

8 
10 

7 
10 
11 

13 ( 
2(3 
208 
101 
19 ( 

116 
166 
117 
213 
190 

0.17 
0.18 
0.17 
0.17 
0.16 

0.20 
0,19 
0.19 
0,18 
0.19 

< 10 
< 10 
< 10 
< 10 
< 10 

10 
10 
10 
10 
10 

< 10 
< 10 
< 10 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
< 10 

392 
368 
(38 
(67 
516 

' ( 6 9 
(13 
(08 
5(3 
( (  8 

< 10 
< 10 
< 10 
< 10 
< 10 

10 
10 
10 
10 
10 

so 
60 
so 
50 
(0 

56 
56 
58 
( 6 
56 

3C-39 205 226 l .SS 490 < 1 O.OB 19 270 < 2 11 205 0.21 < 10 < 10 684 < 10 50 
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PRBP Na Hi Fb Sb SC Sr Tl T l U V H Zn 

SAHPLB CODB p p a ppn ppa ppa ppn ppa % ppa ppn ppn ppn ppn 


sc 67 214 339 0.27 16 1250 < 2 98 0.16 10 10 143 < 10 68 

SC 68 214 339 0.37 14 930 < 2 B8 0 . 1 6 10 10 141 < 10 74 

sc 69 214 229 0.30 13 740 3 £5 0 , 1 3 10 10 95 < 10 50 

sc 70 214 239 0.27 15 1460 < 2 95 0 . 1 5 10 10 133 < 10 70 


o 
CO 
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SAHPLB 

PRBP 

CODB 
Aff 

ppn 
Al ka 

p p a 
Ba 

ppn 

Ba 

p p a 

B l 
ppn 

ca Cd 

p p n 

Co 
ppa ppn 

Cu 
ppn 

Fa 
% 

Ga 
p p n 

Hff 

p p b 
Ls 

p p a 
Hff Ho 

p p n 
Ho 

ppa 

sc
SC
9C
JC

 67 
 68 
 69 
 70 

314 
314 
214 
314 

329 
329 
229 
329 

< 0.2
< 0 , 2
< 0 , 2
< 0,2

 2.57 
 2 , 5 5 
 1 ,83 
 2,48 

13
6
3
6

 30
 30
 30
 30

 < 0.5
 < 0,5
 < 0.5
 < 0.5

 < 3
 < 3
 < 2
 < 3

 1.21
 1.57
 1.07
 1.28

 O.S
 O.S
 0.5
 0.5

 IS
 15
 9
 IS

 82
 74
 77
 85

 80
 64
 39
 53

 4 .01
 3.89
 3.59
 3.89

 < 10
 < 10
 < 10
 < 10

 30
 10
 30
 10

 0.13
 0,13
 0.11
 0.14

 < 10
 < 10
 < 10
 < ID

 1.61
 1.73
 1.31
 1.70

 870
 590
 430
 690

 3 
 < 1 

1 
< 1 
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loy\iî  "- ffy . jf iM. ̂ . AifHs^ii 

> . l.tlfiLkx £/^..^£V^ i^-r. Ql.6^^. 

T&,­

•* T 

p> . . f l / .  i 

,£?. .iL<f.6SL-> r-x.^ 
Ji-,: 

IM-. • ^ V t ^ f 

'/liv i;v^. .H. td'vr.A.} l l  . 
-pi^.. f} li-'^X/. 

'MUliy.. 

_:/r<?.«/ftr. jL..;[3.,u 

i ^ i l  L 

i.^Q.4 w.y^)~u^i »r..v.. .'V /  ̂  

hl&....fJk iuH.j)Jhx-Ii 
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scs-2^ : (.ê / ;fei T̂jf cL k fe(Ji^ 
v<^tAiir^^l^fii/li^i .>d^ -
iCre,..^'!^ ^^j6y,lt< 

. . ..— —• • • — • 

. . ­ • —— 
• •

i

i
1 

i 

:

 •' 

­p 

I 

1 

' 

• / 

^Jv "^r­ /flg/t^j }90 a/-'<^^A 

hxtdL 

9.^n{). 
Jl 

11 

^i,\i < (̂\ kk 

0 ~ W^­

UTV. 

yg-^i 

Uli â  
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• 1ak i •ŷ  I- .-f 4UL, • • • T - - i • : 1 

1 • ! 1 ' I = 1 

146 




jUM^ tJ^h-Jii 'Ji .}ihi. M > 

r^'/^ ^ ^ 
H A .*i*oi Jy If I k 
-i kjj/ i / l / , t» 

<'f/-.n  <rrc.' J ^ w/ J^£iZkL T^7»M ^ >as. LA -5M 
if^^^a^S ^<iy*J- ' / ^ ( » . l / , driy^ ^ 


- WIS. 
^ *«*. 

//><c77y I 4 L / ^ > f t ^ r ^ A A ^ i ZS ̂^ie-Uhi^J­

S Q rSLi t/oZ/d o-V; IV /6 4 
^ % 

iu£^^^4 i> .H^-SJK iaSIC t_
-kj^ ^0o\st£L&M. K 
Ch t î  
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êMefuifr\ fiiely^/^ 

• o 

I 
r • 
i 

M I L  ! 

. '>QL.

•'  / f W

I 

' ...

 • • t

 i 

i I 

Ci<
y 

' : 'J!-/i>i?'i/J 

•{ 

vt )t t, fit >f>.yt ,fk 1r,{\ei , J ^  i 

;,*.«yj. ' / i ;./•>•• 

/Wl ?"'.**  p . i.
^i^i^Yi^if\ 1 {'*,\  . W W^ t̂<i -d̂  
j .ij^.<j/jX,^() 

fitAcH i (x/ -HTIVCO r C I I 

/̂  x / l f cv j ' -W. 

• i ' . • 

v'-"^.. / / t^v</' / f^<<>' -.'f "  i " • ••  ior<?*ii i/^pi 



aati 

/ u ^ l  ̂  y/yA,' 

iii^t^t.H>--i<k'>:^?-irff.*^f''^ . ' 'M-w . 

i'A 

I 

t . 
r • j 

I 

•fwh.^Q 

rU(i^"7'1 

,l(^iZ< 

»» 

/^«/<4 

irftfv; li 

.yfe*̂  i j .A>i f / i i , f. SiftyJî y OiLf lp t f f ' i j i i 'C^ 
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CERCUSM 

State ^c..U 
Site Name and Address 

^fiC^^ilc Afi^^ J ma^^ Pcf̂ , rn> ĉ̂  tf'fiW^s .Js^^J. 

Quadrangle Name 

Point on tbe site at which it irats calcnlated (geographical center ot SectioB Towiubip Raage 

Datum / / / 3  ̂

Typ« of Ownership 

' 7  ̂  

/? ?2.S iiL 

D Municipal aPri-rate oS^ederal O Indian Mation Q State Q Coimty DOther_ 

U m i O m ^ K ^ - ^ ^ ^ ^ ^ I m m , ^ ^ TJfciiMii i - f i i i i i • •  • 

Date: ? / / / ' W i ' / ^ ^ ? - Site Status Yean of Operatloa \/>'-iJ*efl<.̂ y\ 

^ h ' i t ' r h )  , ^lll, iHiVIS'-^t^< 'JfiSAftive ninactive • NotSpccified QUnfcaown Begin Twd 

/9ur Ay/ 

Primary Inspectors Title. Organization Telephone 

l}L/y\ ^ T M f ^ 
^1,^-Tyi^ iL 

/^Ui-^LX. Mir 
other Inspeeton^^^jX/ . 

>»>/>>> o iMf i t i r /i/zir^-T^^^ ^c9->^fV^>^3 

Site Representatives Interviewed/Contacted A j n / t  / d  l 

T 

Access Gained By "igyerbal Consent ^Wri t ten Consent Time C<^f;0~(i}0 Weather C i t ^ ' - i ^  , ^  »  ' k ^i ' 

pWanant 

Site Identified CERCLIS Identiflcation Date EPA Contact 
l ^ e d e r a  l ^State/Local 

.Citizen Complaint 
Other 
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/ f /A iT^^ M J - P ^ ^ A A T " ^ ^ ^ f/f r^i>.iir 

Current f j ^  ̂  , £ \ / p J j , ^  ̂  ; % ;  .  _ ^ 

Site Regnlatory History A / d Y  l  € . Re£#(s): 

Pennits  ^ ^ 

QNPDES D State Pennits a UIC QRCRAPartA ORCRAPaitB . OLocal Pennits QAir 

OTACB DSPCCPlaa n Other 

Dates and DcscriptioD of Previous Investigations 

^yiiJf, A^tteP ^ni^J^ --jc.v/̂ ^ r.i<^fl6 9-lic,9hi i 'ih,^//yy//< /^f J 

it^^^h-^ ^ v ^ ^ ^  ̂  tfj>*A' Cc>if)ehJ) -/fit f^ef'^f'l  i ^ ^^F^tICAti,hi^ 


Dates and Description of Previous Removal Actions 

A,'/^ 

Dates and Description of Previous State ofRCRA Corrective Actions 

IStential Threat of Flre andAor Exnlosion 

f\}anc 

ie., unttable hazardotis materials stored on-site, reactive materials disposed of together, fomier military site with wtesploded ordnance? 


Potential Threat of Direct Contact Wltli Hatardons Snh..feinge«
grennai i nreai oi uirect ^..onracr YYiin nazaroons aunsTances 

//-J 5 7 ^ e r > ^ / j ^ , ik-A^^di I UA^ } f.^ 

le., utirestrictedpublic access to exposed hazardous substances, nmoff aar i t s hazardous substances to surface vater bodies, hazardousr^ i ^c /^ 
substances have migrated onto residuttialproperties, px^ndation or workers exposed or iigwred (date, #)? 

If fencing needed, estimate dimension reqnlred: / S  O ^ P i '  O * *— 

Potential Threat of a Continuoui Release s srorenTiai loreat Of a continuoiy Keiease ofHazardouofHazardous SobatanceSobatances  i , 

'•„ SWrcesvre poorly containedpatslbfy threntening groundwater; surfaee impouiuLiuints with inadequateTJiking luiur asurfuui waterbody, 
contamination ofsewers or storm drains, lack of cover to prevent air release? " 
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potential Tlirest of Drlnlong Water Contam f̂î fl.>n ... , , ' / / /  * / J 

a/ii-(«'J M;-ĵ v*-./*n»-, i,/Tir 
I. e.. threatened water intakes, suspected release to groundmOer where private residences rely on shallow graundweUerfor drinUng, underground 

storage tasks near public supply welb, private well users have reportedfouJ-smelllng and or tasting water? 


Removai Considerations 

-	 ^irr^-^tJyAc Tft^^Us'r^Js,^, L riCc*̂  rt//f ' /e^Jy^e - / i J i i - h 7̂ "*̂  ^^^ ^///>.^ 


i f y ^ i V t/̂ M^ 
 ' / 

, '''y"̂ 	 , 
Le., containerize leaJang drums, fences, security, ag>ping, stabilizing waste, physical removal, pumping lagoons, air moniloring.fleld screening, 

I and preliminary sampling 

Field Screening 


a OVA OMonitox 
 Ssedfit 
DHNu O Air Monitoring 


^ th, LiKti>''c i » , Jy>, f-e**fp 

DXRF n Field Test Kit 


DAIM D Draeger Tube ( ^  e & tube id#) 


D Hazcat CROflier 


Summary of Flek) Screening Results 

Samples Collected: ^ j ^  ̂  . ^ 7  . c L n c k X - f i f , U J ' Ans^f f < J , ^ ^ , j t 

- Number of Samples-

Sampie Type Samptes Taken Sent To Estimated Date Resutts Available 


Grotmdwater 


Surface Water 
 < ; 	 Cu/reJ/^ irjc.lAl^ 
Waste 

Air 


Runoff 


SpUI 


Soil/sediment 
 21 	 i?.if,DA fflr..,.. L L : CJ^.^. . -^^> ^ i / ^ : A>/g 
Vegetation 

Other (•hb^JeA K '̂ WFi Co/̂ Uî y axjcA l̂ft 
i i^iiii^^^iPiliiii i^^iS^^^^^^^g^i^^l^^^^^iP-l 

Did the facility cease operations prior to November 19,1980? If yes, stop, site is CERCLA eligible. If no, proceed to PcrtB. 

d 
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Did tbe faciUty file a RCRA Part A application? If yes: iJO 
1. Does Uje facility tnJircntly have intsrsm status? 

2. Did the facility wiOidraw its Fsit A application? 

3. Is the facility a known or possible protective filer? 

4. Type of facility: Generator D Transporter D Rectyclcr D Trcatment/Storage/Disposal (TSD) D 

Does the faciUty have a RCRA operating or post closnre permit? 


Is tiie facility a Ute (after iyi9/90) of DOB-fner that has been identiCed by tiie EPA of State? 


If all answers to questions in Part B v  e NO, stop, the &sility is CERCLA eligible. If answers to 2 or 3 are YES, stop, the &cility is CERCLA 

eligible. If answers to 2 and 3 and NO, and any other answer is YES, site is RCRA, continue to Part C 

^ p i ^ ^ ^ ^ ^ u m p ^ ^ p p ^ ^ ^ ^ ^ ^ ^ ^ ^^I^^^^^^^^^^^^^^HP 
Has the facility owner filed for bankmptcy nnder federal or state laws? A J (  ̂  


Has the facility lost RCRA authorization to operate or shown probable unwiDIngness to carry out corrective action? 


Is the facility a TSD that couverted to a generator, transporter or recycler after November 19,1980? 


Does the release involve hazardous substances otber than petroleam including crude oil or any fraction tiiercof? If yes, site is 
CERCLA eligible. \ f / ^  C 

a. General Site Characteristics Rje£ #(s): 

Predominant Land Uses Within 1 Mile 
industrial __Agticultitte __DOI 
Commercial _Mining ' __Other Federal Facility 
Residential _ p a  D 

;;;^prest/Fields _ D O  E _Other 

Types of Site Operations (check all-that appty) 

_Manufacniring (must checlt subcatcgoty) 
_l,uaibcr and Wood Products 

Înorganic Chemicals 
^Plastic and/or Rubber Pnxlucts 

__Paints, Varnishes — 
__Industrial Organic Chemicals 

_Agricultural Chemicals (eg., pesticides, fertilizers) 
_Miscellaneous Chemicals Products (e.g.. adhcdves, explosives, ink) 
^_Primaty Metals 

_Metal Coating, Plating, Engraving 
_Mctal Forging. Stamping 
__Fabricaied Structural Metal Products 
^Electronic Equipment 
__Other Manufacturing 

_Coal 

~Uuand(ias 


_Non-MetaHic Minerals 


_Retail 

_Recycling 
^unk/Salvage Yard 

Municipal LandfiU 
_Other LandfiU 
_ D O D 
_ D O E 
__DOI 

__OtherFedcnd Facility , 

_ R C R A 
_Treatment, Storage, or Disposal 

Large Quantity Generator 
^Small Quantity Generator 
Subtitie D 
Municipal 
Industrial 
Converter 
Protective Filer 
Non- or Late-filer 
Not Specified 
Other (specify) 
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<)|ierational history, baeicgroand, processes, and waste disposaL 

J i i / i -Yf rcJ h ^  ̂  ' UaA^yctjfd Cre f ^ A e ^ J  o A I I f / C W i l  l 

, . u ^ e '̂-<'i>C>^rJ H I ' f } ^ - C ^ p " ^ y r i J r i ^ U j ^ J i ^ ^ ^  M H ( ' ' i > J { ^ A / I ^ A ^ ^ ' Y c [A¥^ ,-> 

j^«^flurce Oiaracterization 
[niticate type(s) and quantity of sources on-site. Complete and attach a sonrce characterization form (SCF) for each sonrce and 
juinmarizc the SCF on the following table (photodocuracnt source and mark appropriate location on site sketcih). 

I. Physical States (Enter all that 2. Waste Characteristics (Enter all that apply 
aifily  h ' number in Column B) 

1. Solid 

2. Powder, fines 


.1. Sludge 


4. Sluny 

3. Liquid 

6. Gas 

7. Other (specify) . 

by number in Column Q 

.1. Toxic 

2. Corrosive 

4. Persistent 

5. Soluble 

6. Infectious 

7. Flammable 

Enter Enter 
ff(s) from «Ks)from 

Source Type Box l Box 2 

Landfill 

Drums ^ AlZ. 
Surface impoundments 

Soil 

Tanks/noo-drum containers LJi. 'AJ. f> 
Land troatment/landfarm 

Piles u. Li£_ 
Fire/bum pits 

Other/additional 

Overall containment of wastes (cbecic one) 

8.	 Ignitable 

9.	 Highly 

Volatile 

10. Explosive 

11. Reactive 

12. Inconqiatible 

13. Not ^jplicable 

E 

Enter 
#(s) firom Active/ 

Box 3 Inactive 

int/c7? i ^ 

LL kMOipy/e. 

'7X^ f-l££.i ^ 
^ 4?" 

• Adequate (Secure) •Moderate fMlnadequate (Poor) 

E^illmate the percentage ofthe site's surface that is 

3. Treatment, if luown (Enter all that 
Vpty by number in Coltaiat D) 

1. Incineration 

2.	 Underground Injection 

3.	 Chemical/Physical 

4. Biological 

5. Waste Oil Processing 

S. Solvent Recovety 

7. Otfier Recycling Recovety 

8. Other r*v»fti*-'. 

Estimated Qnantity, 
Area,orVolnme 
(include units of DeseriptioB or Use 

measure) Comments 

fealiitJ'MA^'Jf.^. /**1<V<?T^f t i t i 

SHt/o^e.; ^ 0 ^ 2 - 0 b{Gri.t>iAajh­

t ^ f^^ t l l i i r ^e i i r e retufvt. « ,"<yt . | s 

(Tf^.j ' i i i iK-t^ 

•Insecure (Unsound, Dangerous) 

igillxposedsoil,  > 0 jJL (^^JCovered by buildings,jr^ J 3 ^ v c r e d by pavement, ^ C o v e r e d by vege t a t i on , ^ -^^ 

afeoveied by water. ?<C^ . f f ) ( ) J - f A ^ - ^ ) Cfl t v ^ g / ^ - j ^  p , Iff  / - 7 % _ ^ _  _ 

Lilt the presence (or absence) and type of plants observed on-site. If Icnown, estimate percentages of different vegetative types (Le., tree 
canopy,vy, shrubsshrubs,, grassgrass,, groungroundd cavercaver,, oorr weeds)weeds).. ^  j i l t	  f l 

LI 
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Describe any evidence or observation of animal species while on site. 

•h^U ^eeni^Llf Cif̂ Kcr̂ ifr, ^'^ff/^J-f^^p ( t f l/Vt *1 «.««,< J«^­

Describe any known or observed recreational nses or haman presences on the site (e.g., fisUng, biking, footprints. Ore tracks, or vandalism) 
and photodocnment. [ i i ) I 1 f n I 

-	 î i-A AfnlfrV^ rippA/^ fA^7 U f ' i/(^f'h^i :>i'^ err fAe dtjr>^^ ijUjf ^x^"^ f l ' ^> 
Cc^h^jtrt'y'^ f<iyly<£ <r»?<(î  ̂  J^caA :/n>f Tyf*y\ /T'̂ '̂ Jf "p pfi\cf 

General Types of Waste (check all that apply) 

i^Sfctals 	 •1^ Pestiddes/Herfaicides 

iSCOrganics [^ Adds/Bases 

D Inorganics cJ^lofly Waste 

n Solvents • Municipal Waste 

a Paints/Pigments '<-H%fining Waste 

a Laboratoty/Hospital Waste ^ Exploavcs 

n Radioactive Waste Dofljcr 

O Constraction/Dcmolition Waste 

Specify substances below, if known (active facilities ptovide manifests, analytical data available) 

HAZARDOUS SUBSTANCES 

StoragWDisposal Maximum Concentration 
Category Substance Name Method (indude units of measure) 

' M ' n l - f i *~ T f̂ l\ ''y >/^ tifi,*' Tc j'f>^f: l/nC&yi 	 Uvic '^'i.^0jj>^ f j f ^ 
' ^ t , ^ f 

Ol I^Ue^h^ -TfAf 	 u'rtCArfc i - t^g <(̂ j>/̂ c r>yi.lf̂  X f U ^ .  - I f A 

a. Groundwater Pathway Refl #(5): 	 Target Distance Limit (TDL) ••rgei UDUiaEB x. 

MA. 
During the site visit, did yon field verify all ground water targeta Distance to nearest drinking water well 

within a 0.5 mile? v Z ' — 
 Mjt	 ­

I Is groundwater used for drinking water within 4 miles? A / /  - -> Depth to shallowest aquifer on site? y/ 
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Karst terrain present? 	 Nearest designated wellhead pratection area 

DUaderliessite fJ 0 
Is there a high likelihood ofrelease to groundwater? •>0 -4mi l e s 


^ " ^  y one witiiin 4 miles 
A/O 
Have likefy contaminated drinking water wells been identified? Kycs, enter potentiaBy affected popnlation. 

f JO 
Populadon served by drinking water wells within tfae designated target distances. Note if the water supplies within tiiat target distance radhis are 
Private (P), Community (C or Both (B). A  ̂  A  ­

Distance (miles) Population Type of Snppfy (P, C or B) 

On-site 

OtoOJ25 

0.25 to 0.5 

0.5 t o l 


l t o 2 


2to3 


3 to 4 
 . 

Description of wells (induding usage, blending of water system, depth, age and k>eation). 

A//t 
Is groundwater fi-om any target well within the TDL, for tiie aquifer evaluated or overlying aquifers, used for the following resources: 
Irrigation (5 acre minimnm) of commercial food crops of forage crops, watering of commerdal livestock, ingredient In commercial food 
preparation, supply for commerdal aquaculture, supply for a major or designated water recreation area? 

yA 
b. Surface Water Pathway Ref. #(s): 	 T D L  ­unace waier raiawayKCi.v^s;j ^ ^ / 'r- i 

f^AlJfiS 

I Did you verify all surface water targets within 1 stream Shortest overland distance from any sonrce to surtace water 
mile during the site visit? S^V* ^ 	 for each watershed: ^~Z) - ^ T  L 

Is there a likelihood of a release te suriace water? I Site is located In Did you observe any fishing or 
If yes, explain (e.g., water color, fish kills, stressed vegetation) evidence of fishing ta surfoce 

j J 3 ^  o floodplain water bodies on or near tiie site? I >k If yes, photodoeunent^ specify the 
• Annual -10 yr fioodplain name ofthe water body and its ^ / r ^ v t i  c •*xcf>f<ff'^^ 

I 
 n >10 yr -100 yr floodplain distancefirom the site. 


I 
D MOO yr • 500 yr fioodplain 

b >500 yr floodplain 

Annual Precipitation Two Year, 24-Bour Rainfall Typo of surface water draining site and 15 miles downstream 
(check all that apply) 

CB^^tream • River • Pond • Lake V 4Lrd ̂ 
i,b /̂nM<^ 

f "QCgay C g ^ O c e a n ^ ^ C H Other, 

I 
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Identify the surface water bodies aadflow rates (cubic feet per second, cfs) along a 15 stream mile pathway for each watenhed. Identify 
the uses of each surface water body as: 

DW»Drinkhg water 
F -Fishsty ^ 
FP "Ingredient in commermal food preparation 
I " Inigation of commercial food crops or commercial fbrage crops 
L "Watering of commercial livestock 
N •• None of tlie above, specify 
R "Major or designated recreation area 

Surface Water Body Begin to End Distance Stream Flow in cla Use(s) 

Ukfi fl/^,. rr^Ac 
> I ^A^ 

HJLcnl ^ ^ i f i  ̂  

yifM }-/Orh 
h--2A ch 

.F.fl(,..JJ} 
f^fAft̂ rl̂ A) 

iz i 

Any drinking water intakes located along 15 mile TDL? i  J f  ) Probable Point of Entry (PPE) located and noted on site sketeh? 
If Yea, identify the population served by surfiice water ittitakes ^ (PPE b the point where runoff from the site most likely enters 
along the 15 stream mile pathway ia tfaetable below. surface water) 

^A 
Surface Water Body Distance to Intake from PFE Population Served 

A/0 


If drinking water system blended? If possiblê  make a not of percentages of contribution to system per intake (list all fisheries). 

Water Body/Fishery Name Flow (cfs) On-Site or Distance from FPE Pounds Fish/Year 

U h Ulf̂  C/P l̂ fT-l-O/k 0 < ^ s ) iL. ^ c t r j c c ^ ^ 6</t.9y <L. 

Estimated pounds offisb and shellfish collected from each fisberyand enter the corrMt range in tbe above table. . / O  f 

>0tol00 100,000 to 1.000,000 

100 to 1,000 >1,000,000 Specify _ 
 f l̂re il/e^ Crfĉ L 1,000 to 10,000 

Wetiands (as deflned in 40 CFR Section 2303) located along the surface water migration path? If yes list wetiands. 

Water Body Flow(c&) Frontage Miles 

Kjf^nc^vi ^ I c-fr h f-fO c^ 0'<~^J-i 
L« h Fif^^ Crfif /c C .̂l r^J. £L 2Q C o g ^ - ^ 0 < 7 - < ~ ^ i /*»y f= 
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, f 

other sensitive environments (see 40 CFR) Part 300, Section 4.1, Table 4-23) located along the surface water migration patii? If ye3,,llst 
below. •

Sensitive Environments Type Water Body Type Distance From PPE/On-Slte? 

'f;>:_//.,..', r. .A. -ftV L i  - f ^ V Cf^fk (̂ lAri^l t/Jy"^ ) r<} .<-^. U ) 
' C%r^LL^(/̂ ^ 

Is surface water used for one or more ofthe following resources .within the TDL: irrigation of commerdal food or forage oops (> 5 acres), 
watering commercial livestock. Ingredient in commercial food preparation, suppfy for a major or designated water recreation area? 

No 
c. Soil Exposure Pathway Re£#(s): 


During tiie site visit, were targets witiiin 500 feet fleld vcrifled? 


School or Daycare located within 200 feet of known or suspected contamination? If 
yes, enroUment ' f \ /  o 

Are one of t!- e .ollowing present in an area of observed contamination at tfae site: 
comraercial agricultore, sDvlcnltore, livestock production or livestock grazing? 

T D L -

Nnmbcr of residents who reside within 200 feet 
of known or snspected rantaminatton. 

Number of workers on-site 
rRTNone 
• i-ioo 
• 101 -1.000 
• > 1.000 

Have terrestrial sensitive environments been identified on or within 200 feet of known or suspected contamination? If ves, list each 
terrestrial sensitive environment (see 40 O ' R Part 300, Section 5.1, Table 5-5). ^ l t  l f f/ ] 

Air Pathway Re£#(s): 


During the site visit, were air targets within 0.5 miles of field verified? 


Evidence of blowing dust during site vbit? , 


A/A 
Odors detected while on site? 

Observed or suspected release to air? If observed, photodocnment. 

/ \ / 0 
Predominant wind direction: 

Are there schools within the I mile radlua? If y ts . 

Enrollment ­
# Employees- f \ /  0 


Wetiands located within 4 miles of site? 

Vr? 

TOL- i f^A. ' ^ 
Distance to nearest regulariy occupied 
building or Indhrtdnal (worker/resident)? 

Enter Total Population on or within 

On-ate 

0-0.25Mne 

>0 .25-0JMne 
• 

> I - 2 M n e s 


>2  -3 Miles 


>3 -4Mncs 


C " ^ ^  ) Total Within 4 Miles 
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Estimate the total wetiands List all sensitive environmenta within 0.5 mile ofthe site. 

area (acres) 


D < l Sensitive Are one of tfae following resource] present 
t@^-30 JJIsUna Environment Tvae within • half mile ofa sonrce on-iite: 
D 30-100 commerdal agricnitare, silvicnitore, a 
D 150-200 On-Site U^^^rJcffAfl^l^^f^"^/^ major or designated recreation area 
0 200-300 0 - 0.25Mile (indnding a park)? 
• 300-400 >0.25-OJMiIe 

/ .D4O0-500 
• >500c acres 

Cita spedfic Informatioa references by nsmber ^.e., statefiles,- sample analysis, ROCs, and reports). At the beginning of each part of thb 
checklist, there is a space to eater tfae numbers ofeach reference used la that part section. 

Number of drums:  ' v ^ ( ^ 


On Pallets (Y/N) # /  A 0 
 Leaking(Y/N)# ^ _ A / _ _ l £ i ! 2 . ' * " * ' ^ ' ^ ­

Stained SoU (Y/N) / • Empty/Fnll/Both#ea. €^AipT9 Explosion Hazard (Y/N)  / ^ 


Condition of drumx 


Containment (describe): . .' 

Uf\(ch ^/.,^ A 

Maintenance (explain): 

AlO 
Labels (Y/N) (desaibe): 


A J O 

Accessibility (fiaccd): 


Residents, schools, daycare, or workers within 200 feet? (oqilain and mdicate distances): A f ^ 

"™"'̂  ^ ^^^t '-f J'-'̂ ^s l^^fijhch jo'ey v^Jij aJuf̂ /̂ ^ jv Mf*̂ €. 
— (jkTf^i c l ^ ^ J h r ^ f l j i i I ' f / ' ^ ^ i J V r i ~jyfvy\ f. 2% 

Fhotodocument and note locations on site sketch. 

10 
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Appendix £. - Slides and Loĝ  
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( SITE NAME Salt Chuck 

SITE DESIGNATOR KT03 

PHOTOGRAPHER KMaas 

PHOTO DATE VIEW DESCRIPTION 

1 7/20/95 350 View across creek at tailings and mill 

2 7/20/95 270 Iron-stained creek and mill debris/tailings ne^r station L; 
taken from top of barge 

3 7/20/95 SC6 sample site; dark/black clay layers 

4 9/15/95 350 View of portal of Wl 

5 9/15/95 View from D9 to rails, motor/generator, misc. parts, water 
pipe, cable 

6 9/15/95 north Looking at front of Cl 

7 9/15/95 335 View of gyratory crusher and waste rock dump 

8 9/15/95 160 View of contemporary garbage, piled and strewn about 
south of Cll 

» 
9 9/15/95 140 Looking at Cl 1 platform and standing structure 

10 9/15/95 north Aerial view of Glory Hole 

n 9/15/95 220 View into portal of W3 

1 ^̂  9/15/95 045 Mill site at beach 

13 7/23/97 Closeup ofsoil sarapled in zone A, near center line 

14 7/23/97 095 View at sampling along transect 4 

j 15 7/23/97 Typical hole along transect 4 

16 7/23/97 125 Sample site SCM3 near tidal pool at end of transect 4 

17 7/23/97 267 Transect line showing clam sorting, transect 5 

18 7/23/97 267 Transect along sample line 3a-6 

19 7/23/97 270 Sample site 3a-5, broken shells, dirt pile, p(X)ls 

20 7/23/97 Iron stained soil in transect 3 

21 7/23/97 245 Mixing composite sample SC48 from transect 3 

T ^'^ 1 ^O T nf\T 
1 22 ^/z4/97 1295 aacKground location, transect A: seas, mussels, lucnus Jl 
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23 

24 

25 

26 

27 

28 

29 

30 

31 

1 32 

iriAm 

7/24/97 

7/24/97 

7/24/97 

7/25/97 

7/25/97 

7/25/97 

in5l91 

ifism 

1115191 

245 Clam and mussel sampling along transect A, background 

290 Backgroimd, transect C; sediinent and clam sampling; 
unvegetated beach 

010 Eel grass at backgrotmd sampling site 

110 View of transect C at low-tide mark at background beach 

220 View of barrels at 01 cache and sample site SO06 

110 Sampling soil at SO07 site; below large tanks 

250 Sample site SOOS; below electric locomotive 

230 Sample sites SC63 and SCMl 9 

285 View upstream at sample site WA04 

285 Samrie site WA06/WA07 fduolicate) 
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^J^ J '.<*>*> " • A ^ S?wiSf r; •r.-trA's' 

aST-..- . .« .S5:C«S«~:? 
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