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l.OINTRODUCTION 

The Empire Canyon site is a historic ore mining and processing area located immediately south 
of Park City, Summit County, Utah. Empire Canyon is located south of downtovm Park City. 
Historic mine and mill waste material is present in certain areas ofthe canyon. Surface-water 
flow from Empire Canyon occurs in a small ephemeral channel. Surface-water sampling has 
identified elevated concentrations of certain metals in waters flowing from the canyon. This 
creek is a tributary to Silver Creek, which in tum feeds the Weber River. The Weber River is a 
Class 4, 3A, 2B, 1C stream (DWQ, 2000). 

The purpose ofthis Expanded Site Inspection is to gather infonnation to determine if fiirther 
action is warranted at the Empire Canyon site. The Expanded Site Inspection was conducted 
under the authorities ofthe Comprehensive Environmental Response Compensation and Liability 
Act (CERCLA) of 1980, the Superfimd Amendments and Reauthorization Act (SARA) of 1986, 
in accordance with the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP), and through a Cooperative Agreement between the U.S. Environmental Protection 
Agency, Region Vlll (EPA), and the Utah Department of Environmental Quality (UDEQ), 
Division of Environmental Response and Remediation (DERR). The purpose ofthis report is to 
document field procedures and to present the results from the sampling and data collection 
procedures. Samples were submitted to and analyzed through the Contract Laboratory Program 
(CLP) ofthe EPA. A Site Inspection Data Summary is included as Appendix A. 

2.0 OBJECTIVES 

In 1999, The Upper Silver Creek Watershed Stakeholders Group was formed. This group 
brought together interested parties (e.g. state, local and federal govemmental representatives, ski 
industry representatives, mining industry representatives, community groups, etc.) to take a 
holistic watershed approach to investigate environmental issues related to hazardous substances 
in the Upper Silver Creek Watershed/Park City area. This Stakeholders Group, primarily 
through the funding and efforts ofUnited Park City Mines and under the oversight ofthe EPA 
and the UDEQ, has collected a significant amount of data from the upper part ofthe Silver Creek 
Watershed, which reaches from the headwaters to Richardson Flats. The intent ofthis Expanded 
Site Inspection is not to duplicate the efforts ofUnited Park City Mines or the Upper Silver 
Creek Stakeholders Group, but to confirm their findings and to fill in some data gaps in the area 
of Empire Canyon. 

The scope of samplirig involved the collection of: 

• 22 total metals surface-water samples, 2 of which were duplicates, - -

• 4 dissolved metals surface-water samples, 

• 15 sediment samples, and 
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• 26 soil samples. 

The surface-water samples were collected directly from the sfreams by dipping the sample 
container. Sediment samples were collected at the same location as a surface water sample by 
scooping sediment from the sfreambed and placing it in the appropriate container. The soil 
samples were collected from 0-6 inches below ground surface (bgs), using hand tools (i.e spoons 
or scoops). The purpose ofthe sampling event was to confirm that hazardous constituents are 
present on-site and to determine if these constituents have migrated, or are migrating, and if they 
pose a threat to hiiman health and the environment. 

Additionally, 3 tracer studies were conducted to gain some preliminary background information 
ofthe ground-water/surface-water interaction. Attachment A (bound separately) provides an 
overview and analyses of these tests. 

The sampling event included the following objectives: 

• To determine if contamination can be attributed to the site. 

• Assessment and quanfitation of sources of potentially hazardous materials. 

• The evaluation of human and environmental targets in the vicinity ofthe site. 

The field team consisted of 

Alan V. Jones Project Manager/Environmental Scientist 
Ann Tillia Environmental Scientist 
Michael Zucker Environmental Scientist 

3.0 SITE DESCRIPTION 

3.1 Site Location and Description 

The site is situated on the eastem slope ofthe Wasatch Mountain Range, approximately 25 miles 
east of Salt Lake City. Park City rests at the convergence of Woodside Gulch, Ontario Canyon, 
and Empire Canyon. These canyons were some ofthe main ore producing areas of Park City 
(Figure 1). 

Empire Canyon is located just south of Park City. The geographic coordinates for the site are 
40°38'40.0" north latitude and 111''29'38.5" west longitude (Thiros, 2000). To reach the site, 
travel south on Main Street in Park City. Travel past the houses until the paved road changes to 
gravel, this is the beginning ofthe canyon. There were several mills, mines, concentrators, an 
assay office, trams, and other mine workings on both sides ofthe canyon up to the drainage 
divide (Figure 1 and 2). 

The site, as generally defined by this Expanded Site Inspection, includes the drainage area of 
Empire Canyon. This includes the side drainages: Daly Draw, Walker and Webster Gulch, and 
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the Little Bell Drainage, as well as the main Empire Canyon Charmel. These drainages are 
defined on Figure 2 as are most ofthe major mining features in the canyon. 

The site is easily accessible, as no fences or signs are present to limit access to the site. The 
canyon is gated to restrict vehicle traffic but activities such as hiking and mountain biking 
regularly occur. These activities are generally confined to designated trails. Much ofthe area is 
part of ski resorts which allows skiers access during the winter months, but during that time the 
site is effectively capped with several feet of snow. Empire Canyon is bounded by moimtains on 
the east, west, and south, and a Park City residential area is located on the north (Figure 1). 

The topographic layout ofthe Park City mining district lies between the precipitous cliffs and 
ledges that mark the main crest ofthe range and the verdant moimtain meadows of Heber City, 
Kamas, and Parley's Canyon that lie along its eastem foothills. Park City is near the Weber 
River/Provo River divide which is the most prominent spur on the east slope ofthe central 
Wasatch. This divide is also the boundary between Summit and Wasatch coimties. Park City 
itself sits on the divide between East Canyon Creek and Silver Creek, both of which are 
tributaries to the Weber River. Empire Canyon originates approximately one mile to the south 
near the Summit/Wasatch County line. Empire Creek is a tributary to Silver Creek. 

Empire Canyon is typical alpine terrain with topography varying from steep canyon walls to 
gentle slopes. Mine and/or mill wastes are present at certain areas ofthe canyon. In some 
instances mine and/or mill wastes slope directly into Empire Creek. Some areas in the canyon 
have not been impacted by mining activities. 

Several wom trails parallel the creek and traverse the mill and mine sites. The canyon and the 
channel are popular areas for residents and visitors to hike and mountain bike. 

In 1988, United Park City Mines began looking into developing Flagstaff Mountain 
Development, a mixed-use community on Flagstaff Mountain. Flagstaff Mountain is the slope 
on the east side of Empire Canyon. Flagstaff Mountain Development was annexed into Park 
City in 1999. Through an agreement with EPA and Park City, United Park City Mines, with 
assistance from DERR, has done extensive soil sampling in the Flagstaff Mountain 
Development. The area was divided into small parcels and each parcel was sampled. The 
sampling identified some isolated areas of contamination and delineated areas with no 
contamination. The isolated contamination will be cleaned up prior to the property development 
with oversight by the EPA and the UDEQ. 

3.2 Site History 

In the fall of 1869, a few miners ventured east over the divide from Big and Little Cottonwood 
Canyons into the narrow gulches ofthe Parley's Park.' The first record ofa claim in the area was 
in 1869 by Rufus Walker. The first shipment of ore from the Park City area came in July, 1870, 
from the Flagstaff Mine (Butler, 1918). 

In 1872, a prospect was discovered in Ontario Canyon. This prospect was purchased by George 
Hearst (father of San Francisco newspaper magnate William Randolph Hearst) for $27,000. By 
the tum ofthe century, the Ontario Mine had produced over S50 million (McPhee, 1977). 

Expanded Site Inspection Analytical Results Report 3 Utah DEQ/DERR 
Empire Canyon UT0002005981 



About 1880, John Daly, a miner working in the Ontario mine, acquired 24 claims in Empire 
Canyon. In 1885, he formed the Daly Mining Company, and began sinking the Daly shaft 
(Thompson and Buck, 1968). 

In 1883, E. P. Ferry acquired a promising prospect further up Empire Canyon and developed it' 
into the Anchor Mine. For a few years ore from the Anchor mine was milled at the Union Mill 
in Empire Canyon. The Union Mill was replaced by the Daly-Judge Mill in 1916 (Thompson 
and Buck, 1968). 

Mines in the Park City area had significant problems with water at depth (Weston, 1997). Early 
in the workings ofthe Ontario Mine a large Comish pump was installed to drain the mine. 
Eventually a tunnel was completed in Ontario Canyon to drain the mine. Daly's workings were 
connected to the Ontario workings and effectively drained through the Ontario Tunnel, but the 
Anchor workings had no such connection (Price, 1972). In 1886, John Daly won a contract to 
drill a 6000 foot tuimel from the mouth of Walker and Webster Gulch to the Anchor Shaft at the 
1200 foot level (Thompson and Buck, 1968). This tunnel was completed in 1889, later became 
knovm as the Judge Tunnel (named for John Judge), and is presently a drinking water source for 
Park City (Gee, 2001; Reynolds, 1984). 

In 1893, the Daly-West Shaft was sunk in a prospect located approximately halfway between the 
Daly Mine and the Anchor Mine. The Daly-West Mining Company was established in 1895 and 
a concentrator was constmcted at the Daly-West Mine. 

John Judge was the foreman at the Daly mine and held several claims on Bonanza Flat, where 
D^ly also held claims .(Price, 1972). They merged these claims and formed the Daly-Judge 
Mining Company in 1901. During a dispute with the Anchor Mine, the Daly-Judge Mining 
Company acquired the Anchor Mine that same year and changed its name to the Daly-Judge 
Mine. In 1902, The Daly-Judge acquired the Quincy and Little Bell Mines located further up 
Empire Canyon essentially giving John Daly control ofall the major mines in the canyon at that 
time (Thompson and Buck, 1968). 

The Thunderer group of claims were originally located in the Empire Canyon in 1898, but were 
soon consolidated as the American Flag Company (Thompson and Buck, 1968). The American 
Flag was one ofthe few mines in the district that produced any significant amount of gold (Gee 
2001). 

In 1925, several mining interests in the area were consolidated as the Park Utah Consolidated 
Mining Company. Several mines still existed in the area which were not part ofthis 
consolidation. This consolidation allowed disputed ore bodies, located between the major mines, 
to be mined during the booms ofthe next few decades (Thompson and Buck, 1968). 

Silver prices had dipped during the market scare of 1897. Due to labor strife and fluctuating 
silver prices, all ofthe mines in the area operated intermittently during the first 2 decades ofthe 
twentieth century. In 1919, congress passed the Walsh-Pittman Act which established the 
minimum price of silver at $1 per ounce. This brought another boom to the area in the 1920s. 
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The depression again caused fluctuation in the metals market and in 1938, President Rooseveh 
lowered the price of silver creating a bust. However in the early 1940s, the lead and zinc in the 
Park City area was needed for the war effort and the mines were again active (Thompson and 
Buck, 1968). 

In 1953, another consolidation of mining interests occurred in the area resulting in the creation of 
the United Park City Mines Company. Although this consolidation brought most ofthe large 
mines under the same management, this consolidation was not all inclusive and seyeral mining 
interests still existed independent ofthis consolidation. 

By the 1950s, mining was essentially dead and the area was on the verge of suffering the fate of 
many westem mining camps: becoming a ghost town (Thompson and Buck, 1968). United Park 
City Mines bought up additional property during the 1950s (Price, 1972). 

In 1958, Summit County ran a fiill page tourism advertisement in the Salt Lake Tribune showing 
a map ofthe county. Absent from this map was Park City and even the highway leading there. 
In the late 1950s, the population of Park City dipped below 1000 and publications began 
referring to Park City as a ghost town, but the town never completely died (Price, 1972). 

In 1961, United Park City Mines board member, Clark Wilson, was in Washington lobbying 
Congress on mining-interests. He stopped at the Commerce Department's Area Redevelopment 
Administration with a proposal that 1700 jobs could be created in Utah with the development of 
a ski resort in the Park City area. The Commerce Department granted a $1.23 million loan with 
matching funds from United Park City Mines, American Smelting and Refining Company, and 
Anaconda Company (Reynolds, 1984). 

The constmction on the lifts began in the summer of 1962 and the following winter (December 
1963) the ski industry was bom in Park City. During the 1960s, the ski industry stmggled, so in 
1970, United Park City Mines sold its recreational interests in the ski resort but retained 
ovraership ofthe property, which it leases to the ski areas on a long term contract. In 1968, a 
Califomia company purchased a large ranch between Kimball Junction and Park City and 
opened Park West Ski Area (now known as The Canyons). In 1973, the U.S. Ski Team selected 
Park City as its home and originally used the old Silver King Mine Boarding House to house 
athletes. In the 1980s, Deer Valley ski area opened (Reynolds, 1984). 

During the 1970s and 1980s, Park City made the transition to a destination resort community. In 
the late 1970s and early 1980s, as metal prices soared, some mining was once again undertaken. 
No ore is currently being mined in the Park City area although several mines are being 
maintained. 

United Park City Mines is in the process of developing the Flagstaff Mountain Area. This will 
be a residential area and is located partially on the eastem edge of Empire Canyon. 

Park City is now a world class resort area . In February 2002, Park City hosted alpine and 
snowboarding events during the 2002 Salt Lake City Winter Olympic Games. Park City has 
survived by making the transition from mining boom town to tourist destination. 
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4.0 HELD ACTIVITIES 

The majority of the samples were collected on property owned by United Park City Mines. 
United Park City Mines provided unfettered escorted access to DERR personnel and often 
provided personnel to assist with the logistics of sampling. As such, no signed access agreement 
was obtained from United Park City Mines. ^ 

Samples were collected on 3 residential properties along Daly Avenue. United Park City Mines 
arranged for access to these properties, after consultation with the project manager. Because 
United Park City Mines arranged this access, again no signed access agreements were obtained. 

The stream flows in Empire Canyon are highly dependent on snovmielt. Because ofthis the 
samphng at this site was very dynamic. Stream flows in Daly Gulch began and concluded while 
upper Walker and Webster Gulch still had several feet of snow pack. As such it was impossible 
to collect all of the samples on the same day or even within a few days. 

In early April, 2001, the field crew began making trips to the site to observe the melting ofthe 
snow pack. On April 30, the first tracer test was conducted and the first water samples were 
collected. The collection ofthe surface-water and sediment samples was completed on June 25, 
2001. 

Soil Samples in Upper Walker and Webster Gulch were collected on July 2, 2001. At this time it 
was decided to put the sampling on hold until the Work Plan was finalized. Due to the dynamic 
situation ofthe site the surface-water samples had to be collected while the snow pack was 
melting and the sediment samples were co-located with surface-water samples. This work was 
done under a draft Work Plan. 

On September 4, 2001, United Park City Mines had secured access to the private residences on 
Daly Avenue so those 3 soil samples were collected. The Work Plan was finalized on October 3, 
2001, and the remaining soil samples were collected on October 16, 2001. Between April and 
October 2001, countless trips were made to the site to make observations and to conduct the 3 
tracer tests. 

All sample locations were photographed, as were the samples. A log ofthe photographs is 
included as Appendix B. 

4.1 Deviations from the Work Plan 

Only minor deviations were made from the Work Plan (Jones, 2001). The Work Plan called for 
the collection of 2 residential soil samples and 3 were actually collected. An opportunity soil 
sample was used to account for this. 

One surface-water sample (EC-SW-21) and 1 sediment sample (EC-SD-39) were specified as 
opportunity samples but neither ofthese were collected. Eleven soil samples (EC-SF-65 to EC-
SF-75) were specified as opportunity samples. Soil sample EC-SF-65 was collected on a 
residentiaUproperty as mentioned above. The rest ofthe soil opportunity samples were not 
collected. 
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4.2 Quality Assurance/Quality Control 

During the sampling trip, documentation procedures included the completion ofall CLP forms, 
tags, and sample seals as required for routine analytical services (RAS) using Forms II Lite, an 
EPA developed software package. Strict chain-of-custody was maintained and chain-of-custody 
forms were filled out completely and accompanied shipments to the laboratory. Copies ofthese 
forms are included as Appendix C. The samples (all inorganic) were submitted to Sentinel, inc., 
in Huntsville, Alabama, or to Liberty Analytical in Cary, North Carolina, via FedEx, as per CLP 
instmctions. 

As specified in the Work Plan, 2 duplicate surface-water samples (EC-SW-22 and EC-SW-23) 
were collected (Jones, 2001). Three surface water samples (EC-SW-13, EC-SW-17, and EC-
SW-19), 2 sediment samples (EC-SD-32 and EC-SD-36), and 4 soil samples (EC-SF-43, EC-SF-
46, EC-SF-58, and EC-SF-64) were submitted for intemal laboratory quality control. 

Sampling equipment was not reused so no decontamination blank was collected. Also no 
volatile organics were submitted so no trip blank was collected. 

As per CLP protocol, the results ofthe sample analyses were validated by URS Operating 
Services, Inc. The validated data is included as Appendix D (bound separately). 

5.0 WASTE/SOURCE CHARACTERISTICS 

The primary source at this site are mine wastes. Mining, primarily for silver, but also for gold, 
lead, zinc, and other metals has occurred, off and on, for over 100 years. Part ofthis process was 
to concentrate the metals into a salable product. Residual metals remain in the waste materials 
for various reasons. Metals of concem include, but are not limited to: zinc, lead, silver, mercury, 
arsenic, antimony, cadmium, chromium, manganese, and copper. 

During the field work, areas of the canyon were observed that were quite pristine while other 
areas bore the scars of decades of mining activities. It was in these areas of obvious mining 
activity that the sampling effort was focused. Mine waste piles were sampled but these samples 
will be analyzed under the Soil Exposure Pathway. 

6.0 SURFACE-WATER PATHWAY 

6.1 Hydrology 

The topographic layout ofthe site and immediate area is multiple terraces and steep mountain 
slopes. The terraces are generally sloping towards Empire Creek. In some areas, the creek is 
immediately adjacent to the mine waste piles in the canyon bottom. Flows in the creek are 
ephemeral, typically occur only in the spring and early summer months, and generally last in 
duration from a few days to several weeks depending on the snow pack; water also flows down 
the creek during extreme summer storm events. Run-off from the site flows directly into 
Empire Creek or soaks into the soil adjacent to the creek. It is unclear how much upgradient mn-
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off vvater flows through the site, but the upgradient drainage area that contributes run-off to the 
site is approximately 1700 acres (approximated using GIS) (Figure 1). Empire Creek flows 
though the site and into Silver Creek about 1V4 mile below the lower confluence area. 

The surface-water flow from Empire Canyon is small relative to other similar mountain 
watersheds. This small flow is attributed to the loss of surface water to the subsurface because of 
the thin unconsolidated layer and highly fractured bedrock (Ashland et al., 2001). Subsurface 
mine workings also likely contribute to these surface-water losses (Brooks et al., 1998). 

Ground water is a vital source of water in the Park City area (Ashland et al., 2001). The Empire 
Canyon area is a significant recharge area to the wells and tunnels that are used to supply water 
to the Park City Area (Weston, 1997). 

6.2 Targets 

While there are no known surface water PODs on Empire Creek. There are 16 PODs on Silver 
Creek, all of which have a current use designations as irrigation (Thiros, 2000). At the time of 
the PA, there were no knovm PODs in Silver Creek that have been designated for drinking water. 
Silver Creek is however designated as a cold water fishery by the State of Utah. 

There are a number of targets dovm gradient ofthe site and adjacent to the site. These targets 
include; wetlands along Silver Creek, contact exposure to the water in Empire Creek and Silver 
Creek, residents that use Silver Creek as an irrigation source, and Silver Creek's contribution to 
the Weber River. The drinking water for the Park City area is primarily from ground-water 
sources including wells and mine drainage tunnels (Ashland et al., 2001). There are no known 
down gradient diversions of surface water for drinking water from Silver Creek. There are 
approximately 7 miles of wetland frontage along the 15 mile down gradient migration pathway 
of Silver Creek and the Weber River (Thiros, 2000). 

Silver Creek is currently listed on the 303(d) list for Utah. Section 303 ofthe Clean Water Act 
established the principle ofthe total maximum daily load (TMDL) as a means of reducing water 
pollution in impaired waters. A TMDL is the sum ofthe allowable loads ofa single pollutant 
from all contributing point and non-point sources and includes a margin of safety and 
consideration of seasonal variations (DWQ, 2000). 

In addition, a TMDL contains the reductions needed to meet water quality standards and 
allocates those reductions among the sources in the watershed. The calculation must include a 
margin of safety to ensure that the water body can be used for the purposes that have been 
designated. The calculation must also account for seasonal variation in water quality (DWQ, 
2000). ^̂  ' 

Each state must identify the uses for each water body, for example, drinking water supply, 
contact recreation (swimming), and aquatic life support (fishing) as well as the scientific criteria 
to support these uses. Sfreams, lakes, and other water bodies that do not meet the standards are 
impaired and are required by the Clean Water Act to be listed as such (i.e. the 303(d) list). 
Section 303(d) also requires development of TMDLs for listed waters. TMDLs are an important 
step in the restoration ofthese impaired water bodies (DWQ, 2000). 
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Work by United Park City Mines has found zinc to be an indicator metal in surface water (Gee, 
2001). Zinc is almost always present when any metals contamination is found and zinc itself is a 
contaminant. Flows to Silver Creek from Empire Canyon, although relatively small, are 
considered to be a significant source of metals loading in Silver Creek and contributes to the 
303(d) problem. 

6.3 Sample Locations 

Sample locations were generally selected above and below each ofthe major mining features in 
the canyon. Surface water sample locations are shown on Figure 3 and sediment sample 
locations are shown on Figure 4. Each location was surveyed using a Trimble GeoExplorer 3 
GPS unit and subsequently differentially corrected using base station data, downloaded over the 
intemet, from the Utah County Public Works base station located in Spanish Fork, Utah. 

In the Empire drainage, no surface water was observed above or at the Daly-Judge waste rock 
pile and as such, no samples were collected there. Samples were collected above the Daly-West 
(EC-S W-11) and just above the upper confluence (EC-S W-10). 

Two samples were collected from the Little Bell Drainage above the Little Bell Mine, one (EC-
SW-13) was taken from a spring and the other (EC-SW-14) from the stream. A sample (EC-
SW-12) was taken below the Quincy Mine and another (EC-SW-09) from the Little Bell 
drainage just above the upper confluence. 

In the vicinity ofthe lower confluence, several samples were collected. United Park City Mines 
installed 4 Parshall flumes in the Canyon, prior to the beginning ofthis project and each ofthese 
flumes were used as sample locations. These flumes (and the respective samples) are located: 1) 
in Empire Creek above the lower confluence (EC-SW-07), 2) in Empire Creek at the fron Gate 
(EC-SW-02), 3) in Daly Draw above the lower confluence (EC-SW-06) and, 4) in Walker and 
Webster Gulch above the lower confluence (EC-SW-08 and EC-SW-22). 

Occasionally, water from the Judge Tunnel is too turbid for drinking water use. A turbidity 
meter automatically tums Judge Tunnel water from the municipal drinking water system into 
Empire Creek when this occurs. Samples were collected above (EC-SW-05) and below (EC-
SW-04) this tumout. Additionally, several small seeps were observed along Empire Creek just 
below the Water Storage tank. The sample location below the Judge Tunnel Tumout (EC-SW-
04) is up gradient ofthese seeps. The Parshall flume at the fron Gate (EC-SW-02) is down 
gradient. 

Samples were also collected just above the catch basin pond at the end of Daly Avenue (EC-SW-
01), from the culvert where Daly Draw empties into Empire Creek (EC-SW-17), and at a small 
seep on the east side ofthe road at the Iron Gate (EC-SW-03). 

In Walker and Webster Gulch, samples were collected from above (EC-SW-15) and below (EC-
SW-16 and EC-SW-23) the Walker and Webster Mine. Several small seeps were observed in the 
stream channel and the downgradient sample was collected downgradient ofthese seeps 
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In late June, additional samples were collected from the Judge Tuimel Tumout (EC-SW-18), 
from the Parshall Flume at the fron Gate (EC-S W-19), and from just above the catch basin pond 
at the end Daly Avenue (EC-SW-20) while Judge Tunnel was being tumed out in an effort to see 
if the stream picked up additional contamination from the stream channel. These 3 samples were 
analyzed for total and dissolved metals. 

The sample collected at the Parshall Flume in Empire Creek above the Judge Tunnel (EC-SW-
07) was also analyzed for total and dissolved metals at the request ofUnited Park City Mines. 
This was done because the sample was collected early in the nmoff process (May 9, 2001) and it 
was desired to see if the sample got most of its metal content from suspended particles. 

Sediment samples were co-located with most ofthe surface-water samples. The exceptions 
were: the seep at the fron Gate, from the culvert where Daly Draw empties into Empire Creek, 
and the 3 surface-water samples collected while the Judge Tunnel was being tumed out. 

6.4 Analytical Results 

The analytical results are summarized on Tables 1, 2, and 3. Table 1 summarizes the total metal 
analyses for surface water. Table 2 compares total and dissolved metals concentrations for the 4 
samples where both were analyzed, and Table 3 summarizes the total metal analyses for 
sediments. The validated data reports are included as Appendix D (bound separately). 

As specified by the Hazard Ranking System (HRS), analytical results from field samples were 
compared to analytical results from the background sample(s) and to sample quantitation limits 
(SQL) for determining areas of observed contamination. The criteria for determining observed 
contamination is as follows: 

1. If the background concentration is not detected, observed releases are established when 
the sample concentration equals or exceeds the SQL; or 

2. If the background concentration equals or exceeds the detection limit, observed releases 
are established when the sample concentration "significantly exceeds" the background 
concentration. Generally, "significantly exceeds" is defined to be situations Avhere the 
sample concentration exceeds the background concentration by 3 times (U.S. EPA, 
1990). 

Analytical results from the field samples were also compared to screening standards. The 
benchmark data from the Superfund Chemical Data Matrix (SCDM) are the accepted benchmark 
values and they are also included in Table 1. SCDM's Environmental Freshwater benchmarks 
are the only values applicable in this setting. There are no drinking water intakes on Empire 
Creek so the Maximum Contaminant Levels (MCLs) are not applicable. Because Empire Creek 
is ephemeral, and as such not used as a fishery, the Reference Dose Screen Concentrations and 
the Cancer Risk Screen Concentrations for the human food chain are not applicable. SCDM 
gives no benchmark values for sediment. 

Certain results are highlighted if they are observed contamination (exceed background by 3 
times). Analyses where the SCDM value is exceeded are bolded on Table 1. 
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6.4.1 Total Metals 
According to United Park City Mines, zinc is an indicator metal in Empire Canyon (Gee, 2001). 
Zinc shows up most often in analytical resuhs from this area. If other metals are present zinc 
usually is too. This was the case in the sampling done for this ESI. 

Zinc was not detected in the background sample (EC-SW-13) or in the sample collected from the 
spring in the Little Bell Drainage (EC-SW-14). In the remaining 20 samples, zinc was detected 
in concentrations ranging from 3.9 |ig//"to 8870 ^g/£ The quantity in each ofthese 20 samples ' 
was enough to constitute observed releases. The SCDM zinc benchmark is 110 ng/£ This was 
exceeded in 17 of the samples. 

The highest zinc concentration was observed in the spring at the fron Gate (EC-SW-03). This 
spring was coming directly out of mine waste material. The next highest concentrations of zinc 
were observed in Empire Creek just above the confluence with the Little Bell Drainage (EC-SW-
10 at 5,100 ng/0 and at the Empire Creek Flume (EC-SW-07 at 4,840 ng//)- The samples 
collected at the Walker and Webster Flume (EC-SW-08 and its duplicate EC-SW-22) and all of 
the samples down gradient from the lower confluence had zinc values in excess of 1,000 ng//̂  
However, ofthe 3 samples collected dovm gradient ofthe Judge Tunnel during the tumout ofthe 
Judge Tunnel water (EC-SW-18, EC-SW-19, and EC-SW-20), only the most down gradient 
sample (EC-SW-20) exceeded 1,000 ng//: 

Lead was detected in 21 ofthe samples in concentrations ranging from 0.90 ng//'to 2,040 ng/£ 
The SCDM benchmark value for lead is 3.2 |ig/£ Eighteen ofthe samples had concentrations 
sufficient to constitute observed releases and all 18 ofthe observed releases exceeded SCDM 
too. 

Lead was not detected in the up gradient sample from Daly Draw (EC-SW-06) and in 3 other 
samples (EC-SW-13 from the spring in above Little Bell Mine, EC-SW-14 the background 
sample from the stream above Little Bell Mine, and EC-SW-15 from Upper Walker and Webster 
Gulch) had concentrations of 0.90 |ig/4 which is below the SCDM value. 

The lead concentration in samples collected from the Empire Flume (EC-SW-07 at 2,010 ng//) 
and Walker and Webster Flume (EC-SW-08 at 2,040 ng//) had values in excess of 2,000 ng/4 the 
duplicate sample from the Walker Webster Flume (EC-SW-22) however only had a lead 
concentration of 1,360 |ig/£ All other samples had lead concentrations below 455 ng//; 

Cadmium was detected in 21 ofthe 22 samples. The background sample (EC-SW-13) was the 
only sample where cadmium was not detected. Again, most ofthe up gradient samples (i.e. EC-
SW-12, EC-SW-14, and EC-SW-15) had low concentrations (all 3 had 0.30 ng//). 

Seventeen samples had concentrations high enough to constitute observed releases for cadmium 
(the background sample had an SQL of 0.43 ng//) and ofthese, 16 exceeded the SCDM value of 
1.1 ng/^ The sample from the spring at the fron Gate (EC-SW-03) had the highest concentration 
(37.7 ng//)» and other relatively high concentrations were observed at the Empire Flume (EC-
SW-07 at 30.9 ng//)> the Walker and Webster Flume (EC-SW-08 at 22.8 ng/Z'and EC-SW-22 
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(duplicate) at 20.9 ng/O^ and Empire Creek just above the upper confluence (EC-SW-10 at 33.3 
ng//)- All other samples had concentrations below 12.1 ^g/C 

Copper was detected in all 22 samples in concentrations ranging from 0.9 p.g/C{in sample EC-
SW-13, the background sample) to 225 \ig/Cim sample EC-SW-07 at the Empire Flume). There 
were 16 samples that had concentrations high enough to establish observed releases, 9 of which 
exceeded the SCDM benchmark value of 12 [ig/C 

fron was detected in 20 samples in concentrations ranging from 54.6 \ig/fto 4,980 \ig/C This 
resulted in 8 observed releases, 4 of which exceeded the SCDM benchmark of 1,000 \ig/C The 
highest value was observed at the Empire Flume (EC-SW-07) and all other values were 1,540 
ng//"or below. 

Mercury had an SQL of 0.10 \ig/[, which is higher than the SCDM benchmark of 0.012 ^g/C 
Mercury was detected in 12 samples, including the background sample, at the concentration of 
0.10 ng/^and in 1 sample (EC-SW-07, the Empire Flume) at 0.40 ^g/C As such only this last 
sample qualifies as an observed release. 

For other analytes: 

• Arsenic was detected in all 22 surface-water samples in concentrations ranging from 2.1 
\xg/fto 86.1 \ig/r, constituting 9 observed releases, none of which exceeded the SCDM 
benchmark of 190 \ig/C, 

• 

• 

Chromium was detected in 17 ofthe 22 surface-water samples in concentrations ranging 
from 0.70 ng/^to 14.3 ixg/f, constituting 10 observed releases (because chromium was 
undetected in the background sample, SQL = 1.0 \ig/l) 1 of which exceeded the SCDM 
benchmark of 11 p.g/C, 

Nickel was detected in 20 ofthe 22 surface-water samples in concentrations ranging from 
0.70 \xg/fXo 7.0 ng/f, constituting 4 observed releases (because nickel was not detected in 
the background sample SQL = 1.8 ng//)> none of which exceeded the SCDM benchmark 
ofi60ng//; 

Selenium was detected in 21 ofthe 22 surface-water samples in concentrations ranging 
from 2.3 \ig/fto 7.4 ng//", constituting 1 observed release which exceeded the SCDM 
benchmark of 5 ng/4 

• Silver was detected in 20 ofthe 22 surface-water samples in concentrations ranging from 
0.50 ng//^to 22.9 ng//", constituting 2 observed releases, 1 of which exceeded the SCDM 
benchmark of 4.1 ng/C, 

• Antimony was detected in 19 ofthe 22 surface-water samples in concentrations ranging 
from 1.6 ng/^to 111.0 l̂g/f, constituting 12 observed releases. Antimony has no SCDM 
benchmark value. 
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• 

Manganese was detected in 19 ofthe 22 surface-water samples in concentrations ranging 
from 4.4 ng/ '̂to 584 [ig/C, constituting 19 observed releases (because manganese was not 
detected in the background sample SQL = 3.6 ng/0- Manganese has no SCDM 
benchmark value. 

Aluminum was detected in 18 ofthe 22 surface-water samples in concentrations ranging 
from 39.1 ng/^to 2,650 ng//, constituting 9 observed releases (aluminum was not detected 
in the background sample, SQL = 311 ng/^)- Aluminum has no SCDM benchmark value, 
and 

Observed releases of calcium, magnesium, potassium, and sodiurh were also documented 
in surface-water samples but these constituents are generally considered non-hazardous. 

6.4.2 Total Metals vs. Dissolved Metals 
At 4 of the surface-water sample points, samples were collected and analyzed for total and 
dissolved metals. In Table 2, the total and dissolved analyses are presented. Also on Table 2, a 
"suspended fraction" is presented. This "suspended fraction" was computed by subtracting the 
dissolved concentration from the total concentration. 

Table 2 has several results that are colored orange. This was done to indicate analytes where the 
dissolved fraction was greater than the total fraction, which theoretically, is not possible. This 
discrepancy might be do to natural variations in the concentrations during the time the samples 
were being collected, filter or other equipment failure, laboratory error, and/or other unknown 
reasons. 

During the early stages ofthe mnoff, sample EC-SW-07 was collected from the Empire Flume. 
This sample was submitted for both total metals and dissolved analysis to determine the amount 
ofthe suspended fraction in mnoff. In this sample, the majority ofthe analytes of concem occur 
in the suspended fraction. Exceptions to this are zinc and cadmiun where about equal parts come 
from the total and dissolved fractions and selenium which registers as 100% from the dissolved 
fraction. 

At a later point in time, while water from the Judge Tunnel was being tumed into Empire Creek, 
samples were collected at 3 locations along the stream. For these 3 samples, a general trend 
should be observed while moving from the upstream sample (EC-SW-18), through the midway 
sample (EC-SW-19), and to the dovmstream sample (EC-SW-20). This sequence shall be 
referred to as the flow path. 

Zinc, lead, manganese, and aluminum saw increases in the suspended fraction going along the 
flow path. Suspended zinc increased from 220 \ig/C to 535 ixg/f while the dissolved zinc 
fluctuated between 582 ng/^ and 685 ng/f. Suspended lead increased from 8.0 ng/̂ " to 34.4 ng// 
over the flow path while the dissolved lead increa:sed from 1.8 ng// to 4.0 ng//- Suspended 
manganese increased from 4.9 ng// to 9.3ng// while dissolved manganese decreased from 8.0 
ng//" to undetected. Aluminum also under went a suspended fraction increase (from 0.0 ng// to 
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64.8 ng/0 as dissolved aluminum fluctuated but essentially remained constant (from 43.6 ng/f to 

49.2 ng/O-

An increase in dissolved fraction was observed in cadmium, arsenic, and antimony as one moves 
dovm the flow path. The dissolved cadmium went from 2.1 ng// to 6.1 ng// while the suspended 
cadmium fluctuated between 0.2 ng// and 0.6 ng//- Dissolved arsenic was undetected in the up 
gradient sample and 2.9 ng// and 2.5 ng//" in the mid and down gradient samples. Suspended 
arsenic values were 4.8 ng//, 1.1 ng/^ and 2.0 ng/^ moving along the flow path. The dissolved 
antimony increased from 7.6 ng// to 15.0 ng//- The suspended antimony decreased from 4.0 ng/C 
to 2.5 ng// in the" first 2 points and at the most dovm gradient point the dissolved fraction was 
greater than the total fraction giving a negative concentration for the suspended fraction, which is 
not theoretically possible but maintains the frend of decreasing suspended antimony. 

The suspended fraction of iron, chromium, copper, and nickel decreased down the flow path. 
Suspended iron went from 295.4 ng// to 168.4 ng// while dissolved iron remained at \0.6iig/C 
Suspended chromium decreased from 14.3 ng// to 1.0 ng// while dissolved chromium was 1.0 
ng// at the up gradient and dovm gradient points (it was 3.0 ng// at the mid point). Suspended 
copper decreased from 10.0 ng// to 6.3 ng// (it was 5.4 ng// at the mid point). Dissolved copper 
also decreased over the flow path (from 6.7 ng// to 4.2 ng/0- Suspended nickel started at 5.6 ng//" 
and ended at 0.0 \ig/C, while dissolved nickel was 1.4 ng// at the 2 endpoints (it was 2.7 ng// at 
the mid point). 

Silver and selenium had higher dissolved concentrations than total concentrations, but both (total 
and dissolved concentrations for both analytes) remained fairly consistent along the flow path. 
Mercury was undetected in both the total and dissolved fractions for all 3 samples along the flow 
path. 

6.4.3 Sediment 
Fifteen sediment samples were collected, each of which was co-located with a surface water 
sample (Figure 4). These sediment samples are summarized on Table 3. SCDM provides no 
benchmark values for sediment. Sample EC-SD-35, collected above the Little Bell Mine in the 
Little Bell Drainage, was selected as the background sample. Two other samples, EC-SD-36 
(from the spring near the Little Bell Mine) and EC-SD-37 (in Upper Walker and Webster Gulch 
near the McConkie Ski Lift) had concentrations similar to the background sample. 

Zinc was detected in all 15 samples, 12 of which were in concentrations high enough to 
constitute observed releases. The 3 locations where zinc concentrations did not constitute 
observed releases were the 3 samples mentioned in the previous paragraph (EC-SD-35, EC-SD-
36, and EC-SD-37). Zinc concentrations in sediments ranged from 63.4 mg/kg (in the 
background sample) to 24,200 mg/kg (in sample EC-SD-30 at the Walker and Webster Flume). 

Lead was also detected in all 15 samples. Concentrations ranged from 31.9 mg/kg, in the 
background sample, to 13,500 mg/kg, in sample EC-SD-30 at the Walker and Webster Flume. 
Eleven ofthe samples qualified as observed releases. 
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Cadmium was detected in 12 ofthe 15 samples, and all 12 ofthese constituted observed releases 
because it was not detected in the background sample (or in samples EC-SD-36, and EC-SD-37). 
Concentrations ranged from 2.9 mg/kg (in sample EC-SD-29 from the Little Bell Drainage near 
the Ruby Ski lift) to 117 mg/kg (in sample EC-SD-30 at the Walker and Webster Flume). 

Copper was detected in 10 ofthe 15 sediment samples in concentrations ranging from 11.9 
mg/kg (in sample EC-SD-35, the background sample) to 530 mg/kg (in sample EC-SD-29 at the 
Walker and Webster Flume). There were 10 samples that had concentrations high enough to 
establish observed releases. 

Iron was detected in all 15 samples in concentrations ranging from 10,500 mg/kg to 48,300 
mg/kg. None ofthese were observed releases. The highest value was observed in Empire Creek 
above the seeps (EC-SD-26). 

Mercury was detected in all 15 samples at the concentration ranging from 0.066 mg/kg (in the 
Upper Walker and Webster sample taken near the McConkie Ski Lift) and I.l mg/kg (in 2 samples). 
There were 6 observed releases of mercury. . 

For other analytes: 

• Arsenic was detected in all 15 ofthe sediment samples in concentrations ranging from 
7.7 mg/kg to 276 mg/kg , constituting 6 observed releases, 

• Chromium was detected in all 15 ofthe sediment samples in concentrations ranging from 
10.9 mg/kg 33.5 mg/kg, non constituting observed releases, 

• Nickel was detected in all 15 ofthe sediment samples in concentrations ranging from 7.5 
mg/kg to 75.1 mg/kg, constituting 1 observed release, 

• Selenium was detected in all 15 ofthe sediment samples in concenfrations ranging from 
0.94 mg/kg to 6.1 mg/kg, constituting 1 observed release, 

• Silver was detected in 13 of the 15 sediment samples in concentrations ranging from 0.21 
mg/kg to 68.7 mg/kg, constituting 13 observed releases, 

• Antimony was detected in 14 of the 15 sediment samples in concentrations ranging from 
0.83 mg/kg to 140 mg/kg, constituting 11 observed releases, 

• Manganese was detected in all 15 ofthe sediment samples in concentrations ranging from 
523 mg/kg to 9,310 mg/kg, constituting 6 observed releases, and 

• Aluminum was detected in all 15 ofthe sediment samples in concentrations ranging from 
5,630 mg/kg to 15,300 mg/kg, with no observed releases. 
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6.5 Conclusions 

The historic mining activity in the Empire Canyon Drainage has undoubtedly impacted the 
surface water. The samples collected high in the drainage (surface-water samples: EC-SW-13, 
EC-SW-14, and EC-SW-15; and co-located sediment samples: EC-SD-35, EC-SD-36, and EC-
SW-37), where mining activities had little or no impact, generally had low concenfrations of 
inorganic constituents. In these samples, inorganic constituents were detected, but these 
constituents occur naturally so their presence is expected. However, lower in the drainage 
concentrations of these constituents increase significantly. 

As mentioned previously, zinc is the most prevalent metal in the drainage. The highest 
concentration of zinc in surface water was observed at the seep at the fron Gate (EC-SW-03). 
The highest concentrations of cadmium and selenium were also observed here. This is 
reasonable as this seep comes directly out of mine waste but this sample seems to be somewhat 
an anomaly as it only had observed releases for 5 constituents (zinc, cadmium, selenium, lead, 
and antimony). 

The samples collected between the Empire Flume (EC-SW-07) and the Walker Webster Flume 
(EC-SW-08) on the up gradient end and the catch basin on Daly Avenue (EC-SW-01) on the 
down gradient end, including the end points, generally had the highest contaminant 
concentrations. Interestingly enough, the 2 up gradient samples usually had the highest 
concentrations, which might indicate that significant contaminants were picked up in the Daly 
area and in Walker and Webster Gulch. The fact that the concentrations were lower down 
gradient is not necessarily of concem as several sources of relatively clean water contributed to 
the stream down gradient ofthese points (i.e. Daly Draw, seeps along Empire Creek, Judge 
Tunnel, etc.). Interestingly, the sample from Daly Draw (EC-SW-06) was collected at a similar 
point in the drainage as EC-SW-07 and EC-SW-08, but from a side drainage that essentially had 
no mining activity and it had relatively low levels ofall constituents. 

When comparing total metals to dissolved metals, the sample from the Empire Flume that was 
collected during high mnoff, EC-SW-07, had a significantly greater concentrations of 
constituents in the suspended fraction than similar samples collected later in the mnoff cycle. 
This is expected due to the turbulent flow associated with high mnoff 

The comparison of total metals and dissolved metals samples collected while water from the 
Judge Tunnel was being tumed into Empire Creek give an interesting snapshot ofthe effects of 
the mine wastes on the surface water. The water in the Judge Tunnel is ground water and 
although it is flowing in a relatively open channel, it seems that it would not have the turbulent 
flow that surface water has nor would it have the sediments available to contribute to the 
suspended fraction. Also, the water from Judge Tunnel is normally used in the Park City 
Municipal System with minimal treatment, further indicating that it has fewer constituents than 
waters observed on the surface. 

Without going into a detailed discussion ofthe chemistry, a few interesting trends emerge when 
comparing the suspended and dissolved fractions from these 3 samples (EC-SW-18, EC-SW-19, 
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and EC-SW-20). The suspended fraction increase in the concentrations of zinc, lead, 
manganese, and aluminum can probably be attributed to the erosion of mine wastes through the 
lower reaches ofthe canyon. This is reasonable as these 4 constituents have significant 
concentrations in the sediment samples collected in this area. 

Cadmium, arsenic, and antimony concentrations underwent an increase in the dissolved fraction. 
The concentrations ofthese constituents were relatively low in both fractions and the observed 
variations might be due to natural fluctuations. These elements are typically not highly soluble 
so it seems unlikely that they would increase by 2 to 3 times over such a short distance. 

Finally, iron, chromium, nickel, and copper made unsuspected changes as they underwent a 
decrease in the suspended fraction. These elements are highly susceptible to redox reactions and 
with the water coming from the underground environment ofthe Judge Tunnel to the open 
atmosphere, this might be occurring. 

The sediment samples, like the surface water-samples, confirm the suspicion that contaminants 
are present. As with the surface-water samples the highest concentrations were measured in the 
lowest reaches ofthe canyon, between the Empire Flume (EC-SD-29) and the Walker Webster 
Flume (EC-SD-30) on the up gradient end and the catch basin on Daly Avenue (EC-SD-24) on 
the down gradient end, including the end points. The samples collected high in the drainage 
(EC-SD-35, EC-SD-36, and EC-SD-37) had very little contamination. 

7.0 SOIL EXPOSURE PATHWAY 

7.1 Geology 

The geology in the Park City area is relatively complex. It lies on the north side of a broad east-
west trending uplift, generally considered to be the westward extension ofthe Unita arch 
(Bromfield, 1968). The major stmctural feature in the area is the Park City anticline which tends 
to follovv the Ontario Ridge (Gill and Lund, 1984). The bedrock underlying the area consists of 
quartzites, limestones, sandstones, siltstones, and shales ranging in age from Pennsylvanian to 
Jurrassic with Tertiary volcanic and intmsive rocks (Gill and Lund, 1984). 

Natural soils in Empire canyon are relatively thin. Apparently during Quartemary glaciation, ice 
reached the mouth of Empire Canyon (Gill and Lund, 1984). Natural soils in the canyon consist 
of glacial till and alluvium. 

7.2 Targets 

Direct exposure to soil contaminated with heavy metals is a pathway of concem. Heavy metals 
are not only contained within the mine wastes, but may also have been released off-site by 
various mechanism including erosion/deposition of unprocessed ore and mine waste. 

Based on 1990 Census data, there are 8,041 persons living within a 4-mile radius ofthe site 
(Appendix E). It is not known how many people use the foot trails and mountain biking trails in 
the canyon. 
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Previous work by United Park City Mines has demonstrated that a large portion of Flagstaff 
Mountain has non-contaminated soils, except for a few isolated areas, and as such has been 
excluded from the site. The vast majority ofthe remainder ofthe area is used for hiking and 
mountain biking on designated trails in the summer and skiing in the winter. Because the 
designated trails keep users in a relatively small portion ofthe canyon and during the ski season 
the soils are effectively capped with snow, the exposure of targets is probably minimal. 

Of particular concem are houses along Daly Avenue. Daly Avenue is an older residential area 
immediately dovmgradient ofthe historical mining areas. Daly Avenue is essentially in the 
mouth of Empire Canyon. The yards of houses along Daly Avenue may have contaminated soils 
which were deposited by flood events or just through normal deposition processes. 

Most ofthe soil deposits that contain contamination were expected to be in the bottom ofthe 
canyon or immediately below distinct mining features. No large scale smelting took place in the 
Park City area so there is likely no impact by emissions from such operations. Soil sampling was 
focused on the canyon bottom and distinct mining related features. 

7.3 Sample Locations 

Twenty-six soil samples were collected as part ofthis Expanded Site Inspection. Sample 
locations were generally collected from areas that appeared as though they were mining related. 
As specified in the Work Plan, personnel began high in the canyon and walked down the 
drainages, collecting soil samples from obvious mining related features and from any deposits of 
suspect looking soil. 

Soil sample locations are shovm on Figure 5. Each location was surveyed using a Trimble 
GeoExplorer 3 GPS unit and subsequently differentially corrected using base station data, 
downloaded over the intemet, from the Utah County Public Works base station located in 
Spanish Fork, Utah. 

All soil samples were collected from the surface (<6 inches deep) using hand tools (i.e. spoons or 
scoops). When soil samples were collected from residential properties, the sod was removed, the 
soil was collected from beneath the sod, and the sod was replaced but in all instances, the soil 
was collected from 0-6 bgs. 

On July 2, 2001, personnel from DERR and United Park City Mines began at the top of Walker 
Webster Gulch and collected samples from: a prospect high in the drainage (EC-SF-40), from a 
small working just below the Walker and Webster Mine (EC-SF-41), and from a small working 
believed to be the St. Louis Mine (EC-SF-42). Throughout the lower part ofthe Walker and 
Webster Drainage (below the McConkie Ski Lift), deposits of a grey silt were noticed. Down 
gradient from sample EC-SF-42 was a large deposit ofthis material and it was sampled (EC-SF-
43). 

After the samples were collected on July 2, it was decided to put the sampling on hold until the 
Work Plan was finalized. Due to the dynamic situation ofthe site the surface-water samples had 
to be collected while the snow pack was melting and the sediment samples were co-located with 
surface-water samples. Work done on and prior to July 2, and work done on September 4 (as 
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described in the next paragraph) was done under a draft Work Plan. The Work Plan was 
finalized on October 3, 2001. 

On September 4, 2001, United Park City Mines had arranged for 3 private homes along Daly 
Avenue to be sampled. Samples were collected: from the southeast comer ofthe house (from a 
flower garden) at 249 Daly Avenue (EC-SF-63), from the front yard ofthe house at 167 Daly 
Avenue (EC-SF-64), and from the yard between the house and the garage at 180 Daly Avenue 
(EC-SF-65). 

Finally, on October 16, 2001, 19 samples were collected from mining features in the Little Bell 
and Empire Drainages. The first sample collected this day was taken high in the Little Bell 
Drainage from an area that appeared to have no mining impact and was used as the background 
sample (EC-SF-44). Two more samples were collected in the Little Bell Drainage, one from the 
Little Bell Mine waste rock pile near an old ore chute (EC-SF-45) and one near the historical 
marker near the New Quincy Mine waste rock pile (EC-SF-46). 

The sampling personnel then moved into the main Empire Drainage and collected 2 samples 
from the Daly-Judge Mine (a.k.a. Anchor Mine) waste rock pile (EC-SF-47 and EC-SF-48). As 
personnel moved dovm this drainage, they continued to collect samples from mining related 
features and the samples were numbered consecutively ending with sample EC-SF-62, taken 
from the waste rock pile just north ofthe iron gate on the east side ofthe canyon. A brief 
description of each ofthese locations is given on Table 4. 

7.4 Analytical Results 

The analytical results are summarized on Table 4. The validated data reports are included as 
Appendix D (bound separately). 

As specified by the Hazard Ranking System (HRS), analytical results from field samples were 
compared to analytical results from the background sample and to sample quantitation limits 
(SQL) for determining areas of observed contamination. The criteria for detennining observed 
contamination in soil is as follows: 

1. If the background concentration is not detected, observed contamination is established 
when the sample concentration equals or exceeds the sample quantitation limit; or 

2. If the background concentration equals or exceeds the detection limit, observed 
contamination is established when the sample concentration "significantly exceeds" the 
background concentration. Generally, "significantly exceeds" is defined to be situations 
where the sample concentration exceeds the background concentration by 3 times (U.S. 
EPA, 1990). 

Analytical results from the field samples were also compared to screening standards. The 
benchmark data from the Superfund Chemical Data Matrix (SCDM) are the accepted benchmark 
values and they are also included in Table 4. For soil samples, 2 benchmarks are applied: 1) the 
Reference Dose Screen Concentrations, and 2) the Cancer Risk Screen Concentrations. 
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Certain results are highlighted in blue on Table 4 if they are observed contamination (exceed 
background or the SQL by 3 times) without exceeding the SCDM value. Results are highlighted 
yellow on Table 4 if they are observed contamination and exceed a SCDM benchmark. Analyses 
where the SCDM Reference Dose Screen Concentration was exceeded are bolded in black on 
Table 4 and analyses were the SCDM Cancer Risk Screen Concenttation value is exceeded are 
bolded in blue on Table 4. 

In both instances where a constituent has a SCDM Cancer Risk Screen Concenttation value (for 
arsenic and beryllium), it also has a SCDM Reference Dose Screen Concenfration. The SCDM 
Cancer Risk Screen Concenfration is significantly lower than the Reference Dose Screen 
Concentration. Therefore, samples that exceed the SCDM Cancer Risk Screen Concentration 
value (bolded in blue) also exceed the SCDM Reference Dose Screen Concenfration, although 
they cannot also be bolded black. 

There were very few undetected concentrations ("U" or "UJ" qualified) of analytes among the 
soil samples. Each ofthe analytes included in the inorganic analyses occur naturally and so the 
presence of most ofthese analytes, at least in low concenfrations, is expected. 

Arsenic was detected in all 26 soil samples ranging from 10 mg/kg (EC-SF-53) to 1170 mg/kg 
(EC-SF-45). Arsenic has a SCDM Reference Dose Screen Concenfration benchmark of 23 
mg/kg which was exceeded by 21 ofthe soil samples. Arsenic also has a SCDM Cancer Risk 
Screen Concentration benchmark of 0.43 mg/kg which was exceeded by 21 ofthe samples. The 
background sample had a concentration of 16 mg/kg and there were 19 observed releases of 
arsenic. 

The greatest arsenic concenfration was observed in the Little Bell Drainage at the Little Bell 
Mine ore chute (EC-SF-45). The next 3 highest concentrations all occurred in the vicinity ofthe 
lower confluence (EC-SF-59 at 761 mg/kg, EC-SF-55 at 688 mg/kg, and EC-SF-62 at 571 
mg/kg). After this there was a significant drop off in concenfration although, as mentioned 
previously, the arsenic concentration in all soil samples exceeded at least one of its SCDM 
benchmarks. 

As with surface water, zinc is prevalent in the soil exposure pathway. Zinc concenfrations 
ranged from 63.2 mg/kg, in the background sample (EC-SF-44), to 51,600 mg/kg, in the sample 
collected from the ore chute at the Little Bell Mine (EC-SF-45). Zinc has a SCDM Reference 
Screen Dose Concentration benchmark of 2300 mg/kg. There were 23 observed releases of zinc, 
15 of which exceeded the benchmark value. 

Soil samples EC-SF-59 (20,600 mg/kg), EC-SF-55 (19,400 mg/kg), and EC-SF-58 (13,100 
mg/kg) collected in the lower confluence area and samples EC-SF-41 (29,200 mg/kg) and EC-
SF-43 (18,900 mg/kg) were the other samples that exceeded 10,000 mg/kg in zinc concenfration. 

Antimony has a SCDM Reference Screen Dose Concentration benchmark of 31 mg/kg. 
Fourteen ofthe samples exceeded this benchmark and a total of 23 ofthe soil samples had 
observed releases for antimony. Antimony values ranged from undetected (in EC-SF-44 and 
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EC-SF-53) to 742 mg/kg in soil sample EC-SF-59 taken between the water supply storage tank 
and the fron Gate. 

There were 23 observed releases of cadmium, 8 of which exceeded the SCDM Reference Screen 
Dose Concentration benchmark of 39 mg/kg. Cadmium concenfrations ranged from undetected 
("U" qualified in sample EC-SF-42) to 165 mg/kg in sample EC-SF 41 taken from just below the 
Walker and Webster Mine site. Relatively high concentrations were also observed from the ore 
chute at the Little Bell Mine and from samples collected in the vicinity ofthe lower confluence. 

Beryllium was detected in all 26 soil samples ranging from 0.06 mg/kg (EC-SF-59) to 0.82 
mg/kg (EG-SF-41). Beryllium has a SCDM Reference Dose Screen Concenfration benchmark of 
390 mg/kg which was not exceeded by any ofthe soil samples but beryllium also has a SCDM 
Cancer Risk Screen Concentration benchmark of 0.15 mg/kg which was exceeded by 23 ofthe 
samples. The background sample had a concentration of 0.62 mg/kg and since this was one of 
the higher concentrations observed, there were no observed releases of beryllium. 

Lead was detected in all 26 ofthe soil samples in concentrations ranging from 27 mg/kg, in the 
background sample (EC-SF-44), to 171,000 mg/kg, in the sample collected along Empire Creek 
between the water supply storage tank and the fron Gate (EC-SF-59) constituting 23 observed 
releases. Samples collected from the ore chute at the Little Bell Mine (EC-SF-45), from the 
lower reaches of Walker and Webster Gulch (EC-SF-41 and EC-SF-43), and from the area 
around the lower confluence (EC-SF-55, EC-SF-62, EC-SF-57, EC-SF-58), also had high 
concentrations of lead. SCDM gives no screening concentrations for lead. 

Additionally: 

• Mercury was detected in 25 ofthe 26 soil samples in concentrations ranging from 0.048 
mg/kg to 5.1 mg/kg, constituting 24 observed releases, none of which exceeded the : 
SCDM benchmark of 23 mg/kg, 

Silver was detected in all 26 ofthe soil samples in concentrations ranging from 0.25 
mg/kg to 338 mg/kg, constituting 22 observed releases, none of which exceeded the 
SCDM benchmark of 390 mg/kg, 

Selenium was detected in 24 ofthe 26 soil samples in concentrations ranging from 1.0 
mg/kg to 34.7 mg/kg, constituting 11 observed releases, none of which exceeded the 
SCDM benchmark of 390 mg/kg, 

Nickel was detected in all 26 ofthe soil samples in concenfrations ranging from 1.5 
mg/kg to 37.4 nig/kg, constituting 1 observed release, which did not exceed the SCDM 
benchmark of 1600 mg/kg. 

Manganese was detected in all 26 ofthe soil samples in concentrations ranging from 99.5 
mg/kg to 9640 mg/kg, constituting 5 observed releases, none of which exceeded the 
SCDM benchmark of 11,000 mg/kg. 
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• Chromium was detected in all 26 ofthe soil samples in concentrations ranging from 5.1 
mg/kg to 128 mg/kg, constituting 3 observed releases, none of which exceeded the 
SCDM benchmark of 390 mg/kg, 

• Barium was detected in all 26 ofthe soil samples in concenfrations ranging from 27.2 
mg/kg to 999 mg/kg, constituting 1 observed release, which did not exceed the SCDM 
benchmark of 5500 mg/kg, and 

• Vanadium was detected in all 26 ofthe soil samples in concentrations ranging from 6.3 
mg/kg to 102 mg/kg, constituting 1 observed release, which did not exceed the SCDM 
benchmark of 550 mg/kg. 

7.5 Conclusions 

The soils in Empire Canyon and its associated drainages contain soils that are very contaminated. 
Although the targets in the canyon are typically limited to recreationalists (hikers and bicyclists 
in the summer who generally stay on trails and skiers in the winter when the snow effectively 
caps the soils) 3 ofthe samples were collected from the yards of houses along Daly Avenue and 
these samples too showed contamination. 

Arsenic concentrations in all 26 soil samples exceeded SCDM Cancer Risk Screen Concenfration 
benchmark values and 19 to the 26 samples had concentrations that exceeded the SCDM 
Reference Dose Screen Concentration benchmark. Furthermore, 2 ofthe 3 soil samples 
collected from the yards of houses along Daly Avenue had concenfrations that exceeded both 
benchmarks. 

Zinc too is very prevalent in the soils in the canyon. Zinc concentrations in 15 ofthe 26 samples 
exceeded the SCDM benchmark concenfration including samples from 2 ofthe houses along 
Daly Avenue. SCDM benchmark concentrations were also exceeded in soil samples for 
cadmium and antimony 

Lead in soil samples also presents a major concem. SCDM gives no screening concentrations 
for lead in soil. In the State of Utah, cleanup levels for lead in residential areas are established 
by risk assessment analysis for a specific site. Lead cleanup concentrations on residential 
properties have recentiy been in the range of 400 mg/kg. In the 26 soil samples collected for this 
Expanded Site Inspection, 19 ofthe samples, includinjg 2 from residences along Daly Avenue, 
had concentrations in excess of 1500 mg/kg. 

The presence ofthese inorganic constituents in soils presents a risk to human and environmental 
targets in Empire Canyon. Residents along Daly Avenue and perhaps further dovm gradient are 
especially at risk. Recreationalists who use the frails in Empire Canyon may inhale or ingest 
metal contaminated soils. Many ofthese individuals have pets that accompany them into the 
canyon, and these pets, as well as the hikers and bikers, may track this contaminated dust into 
their vehicles and homes. Furthermore, these constituents in soil may also become available to 
surface water and ground water. 
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8.0 GROUND-WATER PATHWAY 

Ground water at the site occurs in unconsolidated valley fill and consolidated rocks. The 
unconsolidated valley fill consists of poorly sorted cobbles, gravel, sand, silt, and clay of glacial 
and alluvial origin. The thickness ofthe unconsolidated valley fill near the site varies but is 
probably relatively thin. The installation ofthe Pacific Bridge Well, located near Prospector 
Square, revealed alluvium 260 feet thick. Prospector Square is in the basin (approximately 3 
miles from the upper reaches of Empire Canyon) where alluvial thicknesses are believed to be 
much thicker than in the surrounding canyons (Thiros, 2000). 

The Permian Weber Quartzite contained vast amounts of water which created major problems 
for mining operations (Weston, 1997; Gill and Lund, 1984). Most ofthe tunnels in the area were 
excavated to remove this water from mine workings (Weston, 1997). This unit probably still 
supplies most ofthe water which flows from the Judge Tunnel, although it is believed that there 
is a component of surface mnoff that contributes to these flows. The vast mine workings in the 
area create a complex preferential flow pathway for subsurface flows in the bedrock (Gee, 2001). 

It is suspected that shallow ground water flows in the same general path as surface water in the 
area. Therefore ground water flows towards Empire Creek then towards Silver Creek in a 
northerly direction through the Park City area. It is also suspected that ground water in the 
canyon flows several feet below the surface in the fill in the bottom ofthe canyon. 

The PA identified 15 municipal water sources within 4 miles ofthe site (Thiros, 2000). The 
Judge Tunnel (a.k.a. the Anchor Tunnel) is located in Empire Canyon and is a major source of 
drinking water to Park City. 

Surface water recharges ground water in the Empire Canyon (Ashland et al., 2001; Brooks et al., 
1998). Of particular concem is the shallow ground water in the lower confluence area, fri this 
area, the surface-water flow is lost to the subsurface and then resurfaces several hundred feet 
downgradient. It appears that while the water is in the shallow subsurface, it picks up significant 
metal concentrations, specifically zinc. 

Due to the nature ofthe subsurface (fractured geologic units and mine workings which provide 
preferential flow paths) there exists the potential for contaminants to migrate into the ground 
water. This is tme, especially if metals loaded surface water recharges ground water via these 
preferential flow paths. 

The main emphasis ofthis Expanded Site Inspection was on surface water. Because ofthe 
perceived interaction ofthe shallow ground water and surface water, surface-water samples 
might indicate the quality ofthe shallow ground water. Outside ofthis consideration, ground 
water was not looked at, but future investigations should consider in more detail the ground­
water pathway. 
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9.0 AIR EXPOSURE PATHWAY 

There are 8,041 persons living within 4 miles ofthe site, which are potential targets for exposure 
to contaminants in the air. Previous work done in Park City and at mine waste sites in the inter­
mountain west has determined that the air pathway is not a significant threat to human health or 
the environment. For instance, when EPA conducted air monitoring at Richardson Flat (a 
CERCLIS site on the outskirts of Park City, approximately 5 miles northeast of Empire Canyon) 
in 1984, there were approximately 160 acres of exposed tailings. Results ofthe air monitoring 
showed that no ambient air standards were exceeded. It is also important to note that while air 
entrainment has the potential to spread contamination to surrounding soils and wetlands, the 
impact of air transport is small when compared to water transport. 

10.0 SUMMARY AND CONCLUSIONS 

The Empire Canyon site is a historic ore mining and processing area located in Park City, 
Summit County, Utah. Empire Canyon is located south of downtown Park City. Historic mine 
and mill waste material is present in certain areas ofthe canyon. Surface-water flow from 
Empire Canyon occurs in a small ephemeral channel. 

The site is situated on the eastem slope ofthe Wasatch Range, approximately 25 miles east of 
Salt Lake City. Park City rests at the convergence of Woodside Gulch, Ontario Canyon, and 
Empire Canyon. These canyons were some ofthe main ore producing areas of Park City 

The first record of claim in the Park City area was in 1869. About 1880, John Daly, a miner 
working in the Ontario mine, acquired 24 claims in Empire Canyon. In 1885, he formed the 
Daly Mining Company, and began sinking the Daly shaft. In 1883, the Anchor Mine was 
developed further up the canyon. For a few years ore from the Anchor mine was milled at the 
Union Mill in Empire Canyon. The Union Mill was replaced by the Daly-Judge Mill in 1916. 

In 1886, John Daly won a contract to drill a 6000 foot tunnel from the mouth of Walker and 
Webster Gulch to the Anchor Shaft at the 1200 foot level. This tunnel was completed in 1889, 
later became known as the Judge Timnel, and is presently a drinking water source for Park City. 

In 1893, the Daly-West Shaft was sunk in a prospect located approximately halfway between the 
Daly Mine and the Anchor Mine. The Daly-West Mining Company was established in 1895 and 
a concenfrator was constmcted at the Daly-West Mine. 

In 1901, the Daly-Judge Mining Company acquired the Anchor Mine and changed its name to 
the Daly-Judge Mine. In 1902, The Daly-Judge acquired the Quincy and Littie Bell Mines 
located further up Empire Canyon essentially giving John Daly control ofall the major mines in 
the canyon at that time. 
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The Thunderer group of claims were originally located in the Empire Canyon in 1898, but were 
soon consolidated as the American Flag Company. The American Flag was one ofthe few 
mines in the district that produced any significant amount of gold. 

In 1953, a consolidation of mining interests occurred in the area resulting in the creation ofthe 
United Park City Mines Company. Although this consolidation brought most ofthe large mines 
under the same management, this consolidation was not all inclusive and several mining interests 
still existed independent ofthis consolidation. 

In 1961, United Park City Mines received a loan from the United States Commerce Department 
for $1.23 million, which was used in the constmction of a ski resort. The constmction on the 
lifts began in the summer of 1962, and in December 1963, the ski industry was bom in Park City] 
In 1973, the U.S. Ski Team selected Park City as its home and originally used the old Silver 
King Mine Boarding House to house athletes. In the 1980s, Deer Valley ski area opened. 

During the 1970s and 1980s, as metal prices soared, some mining was once again undertaken. 
No ore is currently being mined in the Park City area although several mines are being 
maintained. Park City is now a world class resort area . In Febmary 2002, Park City hosted 
alpine and snowboarding events during the 2002 Salt Lake City Winter Olympic Games. 

The majority ofthe samples that were collected as part ofthis Expanded Site Inspection were 
collected on property owned by United Park City Mines. United Park City Mines provided 
unfettered escorted access to DERR personnel and often provided personnel to assist with the 
logistics of sampling. Samples were also collected on 3 residential properties along Daly 
Avenue. United Park City Mines arranged for access to these properties, after consultation with 
the project manager. 

All totaled, 22 surface-water samples, 15 sediment samples, and 26 soil sarnples, were collected 
between April 30 and October 16, 2001. The stream flows in Empire Canyon are highly 
dependent on snowmelt so the sampling at this site was very dynamic and lead to this time 
duration. 

The historic mining activity in the Empire Canyon Drainage has undoubtedly impacted the 
surface water. The surface-water and sediment samples collected high in the drainage, where 
mining activities had little or no impact, generally had low concentrations of inorganic 
constituents. In these samples, inorganic constituents were detected, but these constituents occur 
naturally so their presence is expected. However, lower in the drainage concentrations ofthese 
constituents increase significantly. 

Zinc is the most prevalent metal in samples collected from the surface-water pathway. The 
highest concentration of zinc in surface water was observed at the seep at the fron Gate (EC-SW-
03). The highest concentrations of cadmium and selenium were also observed here. This is 
reasonable as this seep comes directly out of mine waste. 

The samples collected between the Empire Flume (EC-SW-07) and the Walker Webster Flume 
(EC-SW-08) on the up gradient end and the catch basin on Daly Avenue (EC-SW-01) on the 
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down gradient end, including the end points, generally had the highest contaminant 
concentrations. Interestingly enough, the 2 up gradient samples usually had the highest 
concentrations, which might indicate that significant contaminants were picked up in the Daly 
area and in Walker and Webster Gulch. The fact that the concenfrations were lower down 
gradient is not necessarily of concem as several sources of relatively clean water contributed to 
the stream down gradient ofthese points (i.e. Daly Draw, seeps along Empire Creek, Judge 
Tunnel, etc.). Interestingly, the sample from Daly Draw (EC-SW-06) was collected at a similar 
point in the drainage as EC-SW-07 and EC-SW-08, but from a side drainage that essentially had 
no mining activity and it had relatively low levels of all constituents. 

The soils iri Empire Canyon and its associated drainages contain soils that are very contaminated. 
Although the targets in the canyon are typically limited to recreationalists (hikers and bicyclists 
in the summer who generally stay on trails and skiers in the winter when the snow effectively 
caps the soils), 3 ofthe samples were collected from the yards bf houses along Daly Avenue and 
these samples too showed contamination. 

Arsenic concentrations in all 26 soil samples exceeded SCDM Cancer Risk Screen Concenfration 
benchmark values and 19 ofthe 26 samples had concentrations that exceeded the SCDM 
Reference Dose Screen Concentration benchmark. Furthermore, 2 ofthe 3 soil samples 
collected from the yards of houses along Daly Avenue had concentrations that exceeded both 
benchmarks. 

Zinc is very prevalent in the soils in the canyon. Zinc concentrations in 15 ofthe 26 samples 
exceeded the SCDM benchmark concentration including samples from 2 ofthe houses along 
Daly Avenue. SCDM benchmark concentrations were also exceeded in soil samples for 
cadmium and antimony 

Lead in soil also presents a major concem. SCDM gives no screening concentrations for lead, 
but in the State of Utah, clean up levels for lead in residential areas of about 400 mg/kg are 
commonly established by risk assessment analysis. In the 26 soil samples collected for this 
Expanded Site Inspection, 19 ofthe samples, including 2 from houses along Daly Avenue, had 
concenfrations in excess of 1500 mg/kg. 

The presence ofthese inorganic constituents in soils presents a risk to human and environmental 
targets in Empire Canyon. Residents along Daly Avenue and perhaps further dovm gradient are 
especially at risk. Furthermore, these constituents in soil may also become available to surface 
water and ground water. 

Ground-water Pathway and Air Pathway samples were not collected as part ofthis Expanded 
Site Inspection. These pathways, especially the Ground-water Pathway, present concem but the 
Surface-water Pathway is the most significant pathway of concem. 

There is undoubtedly contamination in, and down gradient from. Empire Canyon. Many ofthe 
constituents detected in the analyses done for this Expanded Site Inspection are harmful to 
human health and the environment, primary among these are zinc, arsenic, lead, and cadmium. 
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While there are no surface water intakes on Empire Creek, the Judge Tunnel supplies water to 
the Park City municipal system. Within 4 miles ofthe site are 8,041 residents according to the 
2000 census. Of specific concem is the fact that soil samples collected from residences along 
Daly Avenue had observed releases for several ofthe constituents and in several cases exceeded 
SCDM benchmarks. 
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Table 1. Inorganic (Total Metals) Data Results for Surface Water Collected at the Empire Canyon Site, Park City, Utah. 

' \ 

fi 

CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Field 
Parameters 

Sample # 
Traffic # 

Sample Location 

Date/Time 

Sample Type 
analyte 

Aluminum 
Antimony 
Arsenic 
Barium 1 
Beryllium 1 
Cadmium 1 
Calcium 1 
Chromium 1 
Cobalt 
Copper 1 
Iron 
Lead 
Magnesium 1 
Manganese 
Mercury 1 
Nickel 
Potassium 1 
Selenium 1 
Silver 
Sodium 1 
Thallium 1 
Vanadium 1 
Zinc 
pH 
Conductivity (mS/cm) 
Temperature (°C) 

Benchmark 
Values 

SCDM 

Im 

190 

1.1 

11 

12 
1000 

3.2 

0.012 
160 

4.1 

110 
not applicable 
not applicable 
not applicable 

EC-SW-01 
MHFD13 

Empire Creek before 
entering Sediment Basin 

at south end of Daly 
Avenue 

5/14/01 15:25 
Surface Water 
Total Metals 

ng/! Q 
687 

1 21 .4 
1 15 .8 

45 .9 
0 .20 

12 .1 
59800 

I 1 .7 
1 .1 

31 .2 
1140 
419 

8260 
r 96 .9 

0 .10 
1 .5 

1590 J 
4 .9 
1 .9 

4770 J 
3 .9 
1 .5 

2130 
8 .29 ^M 
0 .387 ^ H 
7.6 • 

ratio 

2.2 
5.6 
7.5 
0.9 
0.5 
28 
13 

1.7 
0.5 
35 

6.9 
466 
6.0 
27 
1.0 
0.8 
5.0 
2.1 
2.5 
1.5 
1.1 
0.6 

2130 

EC-SW-02 
MHFD14 

Empire Creek at Iron Gate 
Flume 

5/14/01 15:05 
Surface Water 
Total Metals 

ng/! Q 
591 

16 .4 
10 .6 
42 .5 
0 .20 
9 .2 

5700 
1 .3 
1 .9 

24 
926 
332 

7920 
92.2 

0 .10 
1 .8 

1490 J 
3 .4 
1 .1 

4350 J 
3 .9 
1 .3 

1680 

ratio 

1.9 
4.3 
5.0 
0.8 
0.5 
21 
1.3 
1.3 
0.9 
27 

mi 
369 
5.7 
26 
1.0 
1.0 
4.7 
1.5 
1.5 
1.4 
1.1 
0.5 

1680 

EC-SW-03 
MHFD15 

Spring (on west side of 
road) at Iron Gate 

4/30/01 16:50 
Surface Water 
Total Metals 

ng/! Q 
168 
16 .3 
4 .0 

42 .7 
0 .20 

37 .7 
93600 

0 .70 
1 .1 
2 .6 

183 
13 .4 

10900 
8 . 6 ^ " 
0 .10 UJ 
3 .7 

2090 J 
7 .4 
0 .80 

7880 J 
3 .9 
0 .90 

8870 

ratio 
0.5 
4.3 
1.9 
0.8 
0.5 
88 
21 
0.7 
0.5 
2.9 
1.1 
15 

7.9 
2.4 
1.0 
2.1 
6.6 
3.2 
1.1 
2.5 
1.1 
0.3 

8870 

EC-SW-04 
MHFD16 

Empire Creek above 
seeps but below ponds 

5/14/01 14:20 
Surface Water 
Total Metals 

ng/! Q 
630 

14 .1 
8.2 

42 .1 
0 .20 
7 .4 

55300 
1 .1 
1 .1 

18 .6 
820 
246 

8000 
47.1 

0 .10 
1 .5 

1460 J 
3.4 
0 .86 

4340 J 
3 .9 
1 .1 

1210 
8 .22 " ^ H ^ ^ H 7 . 3 3 ~ ^ 8 ~ 0 2 ~ ^ H 

^ ^ 1 0 .322 ^ ^ ^ ^ H 
6 ^M 

600 ^M 
5 ^M 

ratio 

2.0 
3.7 
3.9 
0.8 
0.5 
17 
12 

1.1 
0.5 
21 

419 
273 
5.8 
13 
1.0 
0.8 
4.6 
1.5 
1.1 
1,4 
1.1 
0.4 

1210 

EC-SW-05 
MHFD17 

Empire Creek above 
seeps and Judge Tunnel 

Turnout 

5/14/01 14:00 
Surface Water 
Total Metals 

ng/( Q 
704 

17 .8 
4 .0 

54 .9 
0 .20 
9 .7 

46900 
1 .6 
1 .1 

19 .5 

455 
6980 

65 .6 ""' 
0 .10 
1 .5 

1440 J 
3 .4 
1 .2 

4360 J 
3 .9 
1 .4 

1450 

ratio 

2.3 
4.7 
1.9 
1.0 
0.5 
23 
10 

1.6 
0.5 
22 

- 4.8 
506 
5.1 
18 
1.0 
0.8 
4.6 
1.5 
1.6 
1.4 
1.1 
0.5 

1450 

EC-SW-06 
MHFD18 

Upper Daly Draw at salt 
injection point 

4/30/01 15:05 
Surface Water 
Total Metals 

ng/! Q 
168 

3 .0 
4 .0 

42 .5 
0 .20 
0 .30 

27600 
0 .70 
1 .1 
1 .3 

68 .1 
1 .5 UJ 

6270 
4.4 
0 .10 UJ 
1 .5 

1140 J 
3 .4 
0 .80 

4450 J 
3 .9 
0 .90 
8.7 

ratio 
0.5 
0.8 
1.9 
0.8 
0.5 
0.7 
6.1 
0.7 
0.5 
1.4 
0.4 
1.7 
4.5 
1.2 
1.0 
0.8 
3.6 
1.5 
1.1 
1.4 
1.1 
0.3 
8.7 

EC-SW-07 
MHFD19 

Empire Creek at Empire 
Flume 

5/9/01 15:05 
Surface Water 
Total Metals 

ng/l Q 
2650 

111 
86.1 
90 .4 

0 .20 
30 .9 

57700 
6.9 
1 .9 

225 
4980 
2010 
8150 
584 

0 .40 
3 .8 

2000 J 
3 .4 

22 .9 
3130 J 

3 .9 
5 .7 

4840 
8 .30 ^ 6 .89~^^^^H~ 7 .75 ^M 

ratio 

8.5 
29 
41 
1.7 
0.5 
72 
13 

6.9 
0.9 
250 

30 
2233 

5.9 
162 
4.0 
2.1 
6.3 
1.5 
31 
1.0 
1.1 
2.1 

4840 

^•B 

EC-SW-08 1 
MHFD21 

Walker Webster Creek at 
Walker Webster Flume 

5/14/01 12:35 
Surface Water 1 
Total Metals 

ng/' Q 
826 

31 .5 
13 .6 
58 .2 
0 .20 

22 .8 
77500 

1 .8 
1 .1 

43 .5 
1180 
2040 
8590 

146 
0 .10 
1 .5 

1480 J 
3 .4 

ratio 
2.7 
8.3 
6.5 
1.1 
0.5 
53 
17 

1.8 
0.5 
48 
7.1 

2267 
6.2 
41 
1.0 
0.8 
4.7 
1.5| 

2 .7 . i M M i M H I 
3250 J 

3 .9 
1 .8 

3430 

1.01 
1.1 
0.7 

3430 
8 ~ 4 5 ~ ^ ^ ^ ^ H 

^ ^ H 0 .360 ^ ^ ^ ^ H 0 .282 ^ ^ ^ ^ ^ .210 ^ H ^ ^ H .346 ^ ^ ^ ^ H .407 ^ ^ ^ ^ H 
5 ^M 5.9 ^m 3 ^M Ĥ 8.0 ^m • • 6 .8 ^M • • 

SCDM = Superfund Chemical Data Matrix, 6/96, Environmental Fresh Water 
*ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Values that exceed SCDM value. 

Background Sample 
] Constiuents that exceed background by 3 times but pose no health risk 
I Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 
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Table 1 (continued). Inorganic (Total Metals) Data Results for Surface Water Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Field 
Parameters 

Sample # 
Traffic # 

Sample Location 

Date/Time 

Sample Type 
analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manqanese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
pH 
Conductivity (mS/cm) 
Temperature (°C) 

Benchmark 
Values 

SCDM 

""ngTT" 

190 

1.1 

11 

12 
1000 

3.2 

0.012 
160 

4.1 

110 
not applicable 
not applicable 
not applicable 

EC-SW-09 
MHFD22 

Little Bell Drainage at the 
Little Bell/Empire 

Confluence 

5/18/01 14:00 
Surface Water 
Total Metals 

ng/' Q 
168 

5 .7 
4 .0 

97 .2 
0 .20 
3 .8 

64200 
0 .70 
1 .1 
3 .8 

54 .6 
13 .8 

9080 
36 .9 

0 .10 
1 .5 

1190 J 
3 .4 
0 .80 

4450 J 
3 .9 
0 .90 

569 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ H 

ratio 

0.5 
1.5 
1.9 
1.8 
0.5 
8.8 
14 

0.7 
0.5 
4.2 
0.3 
15 

6.6 
10 
1.0 
0.8 
3.8 
1.5 
1.1 
1.4 
1.1 
0.3 
569 

1 

EC-SW-10 
MHFD23 

Empire Creek at Little 
Bell/Empire Confluence 

5/18/01 14:05 
Surface Water 
Total Metals 

ng/' Q 
168 

» 51 .6 
8.7 

62 .8 
0 .20 

33 .3 
162000 

0 .70 
1 .1 
9.7 

54 .6 
30 .5 

14200 
5.4 
0 .10 
1 .5 

2130 J 
5 .3 
0 .80 

6310 J 
3 .9 
0 .90 

5100 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ B 

ratio 

0.5 
14 

4.1 
1.2 
0.5 
77 
36 

0.7 
0.5 
11 

0.3 
34 
10 
1.5 
1.0 
0.8 
6.7 
2.3 
1.1 
2.0 
1.1 
0.3 

5100 

EC-SW-11 
MHFD24 

Empire Creek on Daly 
Mine Dump near Empire 

Ski Lift 

5/18/01 13:50 
Surface Water 
Total Metals 

ng/' Q 
1580 

10 .9 
9.5 

18 .9 
0 .20 
0.80 

8090 
2 .2 . 
1 .1 

19 .3 
1540 
105 

1460 
205 

0 .10 
1 .5 

956 J 
3 .4 
1 .4 

857 J 
3 .9 
2 .6 

162 
not m e a s u r e d ^ ^ B 

not measured ^ ^ | 

not measured ^ ^ B 

ratio 

5.1 
2.9 
4,15 
0.4 
0.5 
1.9 
1.8 
2,2 
0.5 
21 
9.3 
117 
1.1 
57 
1.0 
0.8 
3.0 
1.5 
1.9 
0.3 
1.1 
1.0 
162 

EC-SW-12 
MHFD25 

Little Bell Drainiage near 
Ruby Ski Lift 

5/18/01 13:35 
Surface Water 
Total Metals 

ng/i Q 
495 

3 .0 
4 .0 

17 .1 
0 .20 
0 .30 

7540 
0 .70 
1 .1 

. . ^ . J L A . . 
428 

16.7 
1300 
296 

0 .10 
1 .5 

1390 J 
3 .4 
0 .80 

995 J 
3 .9 
0 .90 

, 35 .5 
not measured ^ ^ ^ | 

not measured ^ ^ H 

not measured ^ ^ B 

ratio 

1.6 
0.8 
1.9 
0.3 
0.5 
0.7 
1.7 
0.7 
0.5 
5.4 
2.6 
19 

0.9 
82 
1.0 
0.8 
4.4 
1.5 
1.1 
0.3 
1.1 
0.3 
36 

1 

EC-SW-13 
MHFD39 

Little Bell Drainage above 
Little Bell Mine 

BACKGROUND 

5/31/01 11:40 
Surface Water 
Total Metals 

ng/' Q 
311 U 

3 .8 U 
2.1 

53 .9 J 
0 .40 
0 .43 U 

4490 
1 .0 U 
2 .1 U 
0 .90 

166 
0 .90 

1380 
3.6 U 
0 .10 
1 .8 U 

316 
2 .3 
0 .75 J 

3140 
3.5 
2 .7 U 
1 .0 UJ 

EC-SW-14 
MHFD40 

Spring near Little Bell 
Mine 

5/31/01 11:20 
Surface Water 
Total Metals 

ng/' Q 
391 U 

1 .6 
2 .1 

32 .1 J 
0 .40 
0 .30 

4200 
0 .73 U 
0 .30 
0 .90 

177 
0 .90 

1220 
3 .1 U 
0 .10 
0 .70 

190 J 
2 .3 
0 .70 UJ 

2610 J 
3 .5 
0 .58 U 
1 .0 UJ 

not measured ^ ^ ^ ^ ^ ^ ^ ^ | n o t measured ^ ^ H 

nol measured ^ ^ ^ ^ ^ ^ ^ | n o t m e a s i j r e d ^ ^ | 

nol measured ^ ^ ^ ^ ^ ^ ^ ^ | n o t measured ^ ^ B 

ratio 

1.3 
0.4 
1.0 
0.6 
1.0 
0.7 
0.9 
0.7 
0.1 
1.0 
1.1 
1.0 
0.9 
0.9 
1.0 
0.4 
0.6 
1.0 
0.9 
0.8 
1.0 
0.2 
1.0 

EC-SW-15 
MHFD41 

Upper Walker-Webster 
Gulch at McConkie Ski 

Lift 

5/31/01 13:40 
Surface Water 
Total Metals 

ng/' Q 
39 .1 

1 .6 
2 .1 

16 .4 J 
0 .40 
0 .30 

38000 
0 .73 U 
0 .30 
0 .90 

12 .4 UJ 
0 .90 

4860 
0 .15 U 
0 .10 
0 .70 

413 
2 .3 
0 .70 UJ 

2950 
3 .5 
0 .65 UJ 
3 .9 J 

not measured ^ ^ H 

not measured ^ ^ | 

not measured ^ ^ B 

ratio 

0.1 
0.4 
1.0 
0.3 
1.0 
0.7 
8.5 
0.7 
0.1 
1.0 
0.1 
1.0 
3.5 
0.0 
1.0 
0.4 
1.3 
1.0 
0.9 
0.9 
1.0 
0.2 
3.9 

1 

EC-SW-16 
MHFD42 

Upper Walker Webster 
Gulch below area where 

stream bed was 
reclaimed 

5/31/01 14:10 
Surface Water 
Total Metals 

ng/' Q 
198 U 

6 .0 U 
2 ,1 

36 .3 J 
0 .40 
5 .0 

59400 
0 .92 U 
0 .32 U 
3 .5 _.., 

211 
102 

6620 

ratio 

0.6 
1.6 
1.0 
0.7 
1.0 
12 
13 

0.9 
0.2 

. 3 , 9 
1.3 
113 
4.8 

14 . i l ^ H l B ^ I 
0 .10 
0 .70 

851 
2 .3 
0 .71 J 

2720 
3 .5 
0 .75 U 

697 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ | 

1.0 
0.4 
2.7 
1.0 
0.9 
0.9 
1.0 
0.3 
697 

1 
SCDM = Superfund Chemical Data Matrix, 6/96, Environmental Fresh Water 
'ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Values that exceed SCDM value. 

Background Sample 
J Constiuents that exceed background by 3 times but pose no health risk 
n Observed Contamination 

Observed Contamination that exceeded SCDM benchmark value 
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Table 1 (continued). Inorganic (Total Metals) Data Results for Surface Water Collected at the Empire Canyon Site, Park City, Utah, 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Field 
Parameters 

Sample # 
Traffic # 

Sample Location 

Date/Time 

Sample Type 
analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
pH 
Conductivity (mS/cm) 
Temperature (°C) 

Benchmark 
Values 

SCDM 

ng/' 

190 

1.1 

11 

12 
1000 

3.2 

0.012 
160 

4.1 

110 
not applicable 
not applicable 
not applicable 

EC-SW-17 
MHFD26 

Lower Daly Draw at 
culvert where Daly Draw 

enters Empire Creek 

4/30/01 15:30 
Surface Water 

Total Metals 

ng/' Q 
221 

8 .7 
6 .4 

30 .8 
0 .20 
5 .2 

33300 
0 .83 
1 .1 

.: 5 .7 
164 
22 .6 

5570 
' ^ " ^ 9 .1 

0 .10 UJ 
1 .5 

1340 J 
3 .4 
0 .80 

13900 J 
3.9 
0 .90 

1020 

TJ8~^M 
0 .293 ^ 1 
2 .3 ^ H 

ratio 

0.7 
2.3 
3.0 
0.6 
0.5 
12 

7.4 
0.8 
0.5 
6.3 
1.0 
25 

4.0 
2.5 
1.0 
0.8 
4.2 
1.5 
1.1 
4.4 
1.1 
0.3 

1020 • 

EC-SW-18 
MHEH53 

Judge Tunnel Turnout 

6/25/01 14:40 
Surface Water 
Total Metals 

ng/' Q 
43 .6 
11 .6 
6 .0 J 
7 .5 J 
0 .40 
2 .5 

63600 
14.3 
0 .70 

16 .7 
306 

9 .8 
8740 

13 J2r:-
0 .10 UJ 
7.0 

1210 
4 .1 UJ 
0 .50 

4170 
4 .1 UJ 
0 .76 

824 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ | 

ratio 

0.1 
3.1 
2.9 
0.1 
1.0 
5.8 
14 
14 

0.3 
19 
1.8 
11 

6.3 
3.7 
1.0 
3.9 
3.8 
1.8 
0.7 
1.3 
1.2 
0.3 
824 

1 

EC-SW-19 
MHEH55 

Empire Creek at Empire 
Flume while water was 
being turned out from 

Judge Tunnel 

6/25/01 14:25 
Surface Water 
Total Metals 

ng/' Q 
55 .3 
13 .9 
4 .0 J 

11 .8 J 
0 .40 
3 .7 

60000 
9 .8 
1 .1 

11 .3 
198 
17 .5 

8150 
8.0 
0 .10 UJ 
5.6 

1140 
2 .8 
0 .50 

3800 
4 .1 UJ 
1 .3 

897 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ B 

ratio 

0.2 
3.7 
1,9 
0.2 
1.0 
8.6 
13 

9.8 
0.5 

12.6 
1.2 
19 

5.9 
2.2 
1.0 
3.1 
3.6 
1.2 
0.7 
1.2 
1.2 
0.5 
897 • 

EC-SW-20 
MHEH57 

Empire Creek at Sediment 
basin on Daly Avenue 
while water was being 
turned out from Judge 

Tunnel 
6/25/01 14:00 
Surface Water 
Total Metals 

ng/' Q 
114 
13 . i ^ ^ ^ 
4 .5 J 

12 .5 J 
0 .40 
6 .7 

61700 
1 .0 
0 .70 
8.7 

179 
38 .4 

8330 
9 .8 "^ 
0 .10 UJ 
1 .4 

1220 
2 .8 
0 .59 

4040 
4 .1 UJ 
0 .69 

1220 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ B 

ratio 

0.4 
3.5 
2.1 
0.2 
1.0 
16 

13.7 
1.0 
0.3 
9.7 
1.1 
43 
6.0 
2.7 
1.0 
0.8 
3.9 
1.2 
79 
1.3 
1.2 
0.3 

1220 

EC-SW-22 
MHFD27 

Duplicate of EC-SW-08 

5/14/01 12:55 
Surface Water 
Total Metals 

ng/' Q 
760 

25 .0 
7 .7 

51 .3 
0 .20 

20 .9 
73600 

1 .2 
1 .1 

34.0 
928 

1360 
8220 

97.6 
0 .10 
1 .5 

1440 J 
3 .4 
2 .0 

3170 J 
3 .9 
1 .4 

3070 

ratio 

2.4 
6.6 
3.7 
1.0 
0.5 
49 
16 

1.2 
0.5 
38 

5.6 
1511 

6.0 
27 
1.0 
0.8 
4.6 
1.5 
2.7 
1.0 
1.1 
0.5 

3070 

^ ^ m 8 .45 ^ ^ ^ ^ H 
^ ^ m 0 .407 ^ ^ ^ ^ 1 

6 ^M 

EC-SW-23 
MHFD43 

Duplicate of EC-SW-16 

5/14/01 14:30 
Surface Water 

Total Metals 

ng/! Q 

112 U 
4 .7 U 
2 .1 

36 .2 J 
0 .40 
5 .1 

60400 
0 .78 U 
0 .32 U 
2 .0 

74 .2 U 
51 .8 

6700 
8 .5 
0 .10 
0 .80 U 

817 
2 .3 
0 .70 UJ 

2790 
3 .5 
0 .79 U 

663 
not measured ^ ^ H 

not measured ^ ^ H 

not measured ^ ^ H 

ratio 

0.4 
1.2 
1.0 
0.7 
1.0 
12 
13 

0.8 
0.2 
2.2 
0.4 
58 

4.9 
2.4 
1.0 
0.4 
2.6 
1.0 
0.9 
0.9 
1.0 
0.3 
663 

1 
SCDM = Superfund Chemical Data Matrix, 6/96, Environmental Fresh Water 
*ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. 
BOLD = Values that exceed SCDM value. 

Background Sample 
,. .J Constiuents that exceed background by 3 times but pose no health risk 

I Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 

The element or compound was not detected. 
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Table 2. Comparison of Total and Dissolved Metals results in Surface Water samples where both were collected at the Empire Canyon Site, Park City, Utah. 

1 CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 
Traffic # 

Sample Location 

Date/Time 

Sample Type 
analyte 

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

MHFD19 
EC-SW-07 

1 MHFD20 
1 

^ ^ ^ ^ ^ H 

Empire Creek at Empire Flume 

5/9/01 15:05 
Surface Water 
Total Metals 

ng/' Q 
2650 

111 
86 .1 
90 .4 
0 .20 

30 .9 
57700 

6 .9 
1 .9 

225 
4980 
2010 
8150 

584 
0 .40 
3 .8 

2000 J 
3 .4 

22 .9 
3130 J 

3 .9 
5 .7 

4840 

Surface Water 
Dissolved Metals 

ng/' Q 
168 
25 .1 
4 .4 

41 .4 
0 .20 

17 ,8 
50500 

0 ,70 
1 .1 
7 .7 

54 .6 
13 .7 

5670 
2 .2 U 
0 .10 
1 .5 

1460 J 
3 .4 
0 .80 

3050 J 
3 .9 
0 .90 

2350 

Suspended 1 
Fraction | 

iig/' 
2482 

85 .9 
81 .7 
49 .0 

0 .00 
13 .1 

7200 
6 .20 
0 .8 

217 .3 
4925 .4 
1996 .3 
2480 
584 

0.30 
2 .3 

540 
0 .0 

22 .10 
80 

0 .0 
4 .8 

2490 

1 EC-SW-18 1 
MHEH53 1 MHEH54 ^ ^ ^ ^ ^ H 

Judge Tunnel Turnout 

6/25/01 14:40 
Surface Water 
Total Metals 

ng/! Q 
43 .6 
11 .6 
6 .0 
7 .5 

J 
J 

0 .40 
2 .5 

63600 
14 .3 
0 .70 

16 .7 
306 

9 .8 
8740 

13 .2 
0 .10 UJ 
7 .0 

1210 
4 .1 UJ 
0 .50 

4170 
4 .1 UJ 
0 .76 

824 

Surface Water 
Dissolved Metals 

ng/! Q 
43 .6 

7 .6 
1 .2 UJ 
6 .3 J 
0 .40 
2 .1 

60800 
1 .0 
0 .70 
6 .7 

10 .6 
1 .8 

8360 
8 .0 
0 .10 UJ 
1 .4 

1160 
2 .8 
0 .50 

4050 
4 .1 UJ 
0 .60 

604 

Suspended 1 
Fraction | 

ng/' 
0 .0 
4 .0 
6 .0 
1 .2 
0 .00 
0 .4 

2800 
13 .3 
0 .00 

10 .0 
295 .4 

8 .0 
380 

5 .2 
0 .00 
5 .6 

50 
-2.8 
0 .00 

120 
0 .0 
0 .16 

220 1 

MHEH55 
EC-SW-19 

L MHEH56 

Empire Creek at Empire Flume whik 
being turned out from Judge T 

5 water was 
unnel 

6/25/01 14:25 | 
Surface Water 
Total Metals 

ng/' Q 
55 .3 
13 .9 
4 .0 J 

11 .8 J 
0 .40 
3 .7 

60000 
9 .8 
1 .1 

11 .3 
198 

17 .5 
8150 

8 .0 
0 .10 UJ 
5 .6 

1140 
2 .8 
0 .50 

3800 
4 .1 UJ 
1 .3 

897 

Surface Water 
Dissolved Metals 

ng/' Q 
43 .6 
11 .4 
2 .9 J 

11 .6 J 
0 .40 
3 .5 

63200 
3 .0 
0 .70 
5 .9 

10 .6 
1 .8 

8630 
3 .1 
0 .10 UJ 
2 .7 

1240 
4 .9 
0 .74 

4360 
4 .1 UJ 
0 .98 

582 

Suspended 1 
Fraction | 

ng/' 
11 .7 
2 .5 
1 .1 
0 .2 
0 .00 
0 .2 

-3200 
6 .8 
0 ,40 
5 .4 

187 .4 
15 .7 

-480 
4 .9 
0 .00 
2 .90 

-100 
-2 .1 
-0 .24 

-560 
0 .0 
0 .32 

315 

1 EC-SW-20 1 
MHEH57 1 MHEH58 ^ ^ ^ ^ ^ 1 

Empire Creek at Sediment Basin on Daly Avenue 
while water was being turned out from Judge Tunnel 

6/25/01 14:00 
1 Surface Water 

Total Metals 
ng/' Q 

114 
13.4 
4 .5 J 

12 .5 J 
0 .40 
6 .7 

61700 
1 .0 
0 .70 
8 .7 

179 
38 .4 

8330 
9 .8 
0 .10 UJ 
1 .4 

1220 
2 .8 
0 .59 

4040 
4 .1 UJ 
0 .69 

1220 

Surface Water 
Dissolved Metals 

ng/' Q 
49 .2 
15.0 
2 .5 J 

11 .7 J 
0 .40 
6.1 

62300 
1 .0 
0 .70 
2 .4 

10 .6 
4 .0 

8360 
0 .51 U 
0 .10 UJ 
1 .4 

1220 
4 .2 
0 .66 

4180 
4 .1 UJ 
0 .60 

685 

Suspended 1 
Fraction | 

ng/' 
64 .8 
-1 .6 
2 .0 
0 .8 
0 .00 
0 .6 

-600 
0 .0 
0 .00 
6 .3 

168 .4 
34 .4 

-30 
9 .8 
0.00 
0 .0 
0 

-1 .4 
-0 .07 

-140 
0 ,0 
0 ,09 

535 1 

Q = Data Qualifer 
U = Undetected, Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met, 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected, 

t Analytes where Dissolved Fraction was greater than Total Fraction 
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Table 3. Inorganic (Total Metals) Data Results for Sediment Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 
Traffic # 

Sample Location 

Date/Time 
Sample Type 

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

EC-SD-24 
MHFD28 

Empire Creek before 
entering Sediment Basin 

at south end of Daly 
Avenue 

5/14/01 15:25 
sediment 

mg/kg Q 

6540 
36 .8 J 
7 4 . 6 
91 .0 

0 .36 
2 5 . 3 

26200 
18 .6 
12 .6 

P-- 1 
16800 
2960 J 
8180 
1780 

0 .27 
18 .0 

881 
1 .9 

- . 4 7 .1 
202 

2 .1 
14 .1 

4830 

ratio 

0.7 
44 
3.3 
0.6 
0.6 
39 

7.9 
1.3 
1.5 
13 

0.9 
93 
1.9 
3.2 
3.9 
2.0 
0.9 
1.6 
81 
0.8 
0.7 
0.5 
76 

EC-SD-25 
MHFD29 

Empire Creek at Iron 
Gate Flume 

5/14/01 15:05 
sediment 

mg/kg Q 

6470 
80 .4 J 

177 
198 

0 .43 
5 6 . 0 „ „ _ 

32800 
19 .7 
14 .9 

433 
21600 

7700 J 
7880 

3860MM|iv 
1 .1 

17 .9 
1060 

3 .4 

ratio 
0.7 
97 

7.8 
1.3 
0.7 

. 86 
9.9 
1.4 
1.8 
36 
1.2 

241 
1.8 
7.0 
16 

2.0 
1.1 
2.8 

mtmmmKlmm2^2\ 
199 

6 .8 
15 .2 

9610 

0.8 
2.3 
0.5 
152 

EC-SD-26 
MHFD30 

Empire Creek above 
seeps but below ponds 

5/14/01 14:20 
sediment 

mg/kg Q 

5870 
2 .3 J 

21 .6 
238 

1 .8 
8 . 6 

2700 
12 .5 

. 8 5 .0 
21 .6 

48300 
87 .1 J 

5000 
9310 

0 .07 
7 5 . 1 

356 
2 .3 

* .. 3 .3 
170 

1 .7 
6 .3 

1580 

ratio 
0.6 
2.8 
1.0 
1.5 
3.0 
13 

0.8 
0.9 
10 
1.8 
2.7 
2.7 
1.1 
17 
1.0 

. - ^ 
0.4 
1.9 
16 

0.7 
0.6 
0.2 
25 

EC-SD-27 
MHFD31 

Empire Creek above 
seeps and Judge Tunnel 

Turnout 

5/14/01 14:00 
sediment 

mg/kg Q 

5630 
50 .5 J 
9 6 . 3 
60 .8 

0 .23 
7 6 . 3 

54200 
29 .8 

7 .3 

^ 
17900 
4670 J 
9840 
1040 

0 .11 
8 .9 

846 
2 .8 

12v5.r 
217 

1 .1 
13 .2 

15100 

ratio 

0.6 
61 

4.3 
0.4 
0.4 
117 

16 
2.1 
0.9 
20 
1.0 

EC-SD-28 
MHFD32 

Upper Daly Draw at salt 
injection point 

5/14/01 13:05 
sediment 

mg/kg Q 

7330 
9 .4 J 

22 .0 
180 

0 .51 
3 .4 

9430 
19 .2 
8 .4 

31 .9 
10500 

M i p H I ^ ^ ^ B l 
2.2 
1.9 
1.6 
1.0 
0.9 
2,3 
60 

0.9 
0.4 
0.5 

238 

3990 
1700 

0 .49 
12 .9 

1140 
1 .4 

ratio 

0.8 
11 
1.0 
1.1 
0.9 
5.2 
2.8 
1.4 
1,0 
2.7 
0.6 
10 

0.9 
3.1 
7.0 
1.4 
1.2 
1.2 

EC-SD-29 1 EC-SD-30 
MHFD33 

Empire Creek at Empire 
Flume 

5/14/01 12:50 
sediment 

mg/kg Q 

8180 
140 J 
276 
143 

0 .43 
30 .9 

29400 
18 .8 
4 .9 

530 
19300 

ssm^^m J 
7130 
1670 

1 .1 
10 .7 

1210 
1 .9 

^K^Kmx ]qm^n?mmmmim 
306 

1 .4 
13 .5 

345 

1.3 
0.5 
0.5 
5.4 

265 
6 . 5 

18 .2 
5360 

ratio 
0.9 
169 

12.2 
0.9 
0.7 
48 
8.9 
1.3 
0.6 
45 
1.1 

183 
1.6 
3.0 
16 
1.2 
1.3 
1.6 

327 
1.1 
2.2 
0.6 
85 

MHFD34 

Walker Webster Creek at 
Walker Webster Flume 

5/14/01 12:40 
sediment 

mg/kg Q 

5660 
82 .2 J 
65 .1 

101 
0 .30 

117 
58100 

10 .9 
21 .9 

246 
28100 
13500 J 

7840 
1670 

0 .24 
12 .7 

933 
6 .1 

26 .6 
226 

1 .1 
12 .8 

24200 

ratio 
0.6 
99 

2.9 
0.6 
0.5 
180 

18 
0.8 
2.6 
21 
1.6 

423 
1.8 
3.0 
3.4 
1.4 
1.0 
5.1 
127 
0.9 
0.4 
0.5 

381.7 

EC-SD-31 
MHFD35 

Little Bell Drainage at the 
Little Bell/Empire 

Confluence 

5/18/01 14:00 
sediment 

mg/kg Q 

13500 
55 .0 J 
7 9 . 3 

207 
0 .72 

11 .8 
10500 

25 .9 
9 .0 

ratio 
1.4 
66 
3.5 
1.3 
1.2 
18 

3.2 
1.9 
1.1 

323 H ^ ^ ^ ^ l 
22900 

2130 J 
8870 
1510 

0 .15 
14 .6 

2000 
1 .2 

3 6 . 0 
293 

1 .4 
31 .9 

3170 

1.3 
67 

2.0 
2.7 
2.1 
1.6 
2.1 
1.0 

171 
1.2 
0.5 
1.1 
50 

*ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 

Background Sample 
, Constiuents that exceed background by 3 times but pose no health risk 
: Observed Contamination 

Note: SCDM (Superfund Chemical Data Matrix) gives no benchmark values for sediments 
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Table 3 (continued). Inorganic (Total Metals) Data Results for Sediment Collected at the Empire Canyon Site, Park City, Utah. 

1 CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # | 
Traffic # 

Sample Location 

Date/Time 
Sample Type 

analyte 1 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryiiium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manqanese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EC-SD-32 
MHFD36 

Empire Creek at Little 
Bell/Empire Confluence 

5/18/01 14:05 
sediment 

mg/kg Q 
6140 

94.3 J 
139 
95 .9 
0 .36 

16.7 
6320 

12 .5 
4 .9 

314 
16100 
3380 J 
3760 
1040 

0.25 
7 .5 

956 
1 .1 

34.9 
179 

3 .9 
13 .6 

4220 

ratio 
0.7 
114 
6.2 
0.6 
0.6 
26 
1.9 
0.9 
0.6 
26 
0.9 
106 
0.9 
1.9 
3.6 
0.8 
1.0 
0,9 
166 
0,7 
1.3 
0,5 
67 

EC-SD-33 
MHFD37 

Empire Creek on Daly 
Mine Dump near Empire 

Ski Lift 

5/18/01 13:50 
sediment 

mg/kg Q 
13200 

18 .2 J 
50 ,5 

128 
0 .66 
6.8 

16700 
24 .5 

6 .6 
128 

20300 
720 J 

11800 
1250 

0 .13 
16 .0 

817 
1 .4 

ratio 
1.4 
22 
2.2 
0.8 
1.1 
10 

5.0 
1.8 
0.8 
11 
1.1 
23 
2.7 
2.3 
1.9 
1.8 
0.9 
1.2 

C 9 ^ H H p i < . 3 1 
175 

1 .1 
25 .7 

1150 

0.7 
0.4 
0.9 
18 

EC-SD-34 
MHFD38 

Little Bell Drainiage near 
Ruby Ski Lift 

5/18/01 13:35 
sediment 

mg/kg Q 
15300 

10.4 J 
39 .4 
84 .8 

0 .92 
2 .9 

14200 
33 .5 
8 .1 

61 .9 
19600 

438 J 
15400 

1060 
0 .14 

17 .5 
1250 

1 .3 
, 4 .9 

196 
1 .0 

31 .6 

ratio 
1.6 
13 

1.7 
0.5 
1.5 
4.5 
4.3 
2.4 
1.0 
5.2 
1.1 
14 

3.5 
1.9 
2.0 
1.9 
1.3 
1.1 
23 
0.8 
0.3 
1.1 

ÎS ôTf 

EC-SD-35 
MHFD44 

Little Bell Drainage above 
Little Bell Mine 

BACKGROUND 

5/31/01 11:40 
sediment 

mg/kg Q 
9370 

0 .83 J 
22 .6 

158 
0 .60 U 
0 .65 U 

3320 
14 .0 
8 .4 J 

11 .9 
18000 

31 .9 
4400 

552 
0 .070 
9.0 

948 J 
1 .2 J 

EC-SD-36 
MHFD45 

Spring near Little Bell 
Mine 

5/31/01 11:20 
sediment 

mg/kg Q 
11200 

0 .90 J 
17 .8 

170 
0 .62 U 
1 .2 U 

4090 
27 .8 
11 .3 
20 .4 J 

21700 
64 .4 

6870 
1010 

0 .081 
10 .8 

694 J 
0 .94 J 

0 .21 UJ ^ ^ ^ ^ ^ J 
242 U 

2 .9 U 
28 .3 
63 .4 

202 U 
5.0 

25 .4 
119 

ratio 
1.2 
1.1 
0.8 
1.1 
1.0 
1.8 
1.2 
2.0 
1.3 
1.7 
1.2 
2.0 
1.6 
1.8 
1.2 
1.2 
0.7 
0.8 
2.3 
0.8 
1.7 
0.9 
1.9 

EC-SD-37 
MHFD46 

Upper Walker-Webster 
Gulch at McConkie Ski 

Lift 

5/31/01 13:40 
sediment 

mg/kg Q 
11600 

0 .48 UJ 
7 .7 

58 .5 
0 .60 U 
0 .55 U 

4070 
18 .0 
7 .7 

16 .4 J 
14700 

46 .2 
12300 

523 
0 .066 

15 .6 
896 J 

0 .70 UJ 
0 .21 UJ 

187 U 
2 .6 U 

20 .5 
101 

ratio 
1.2 
0,6 
0.3 
0.4 
1.0 
0.8 
1.2 
1.3 
0.9 
1.4 
0.8 
1.4 
2.8 
0.9 
0.9 
1.7 
0.9 
0.6 
1.0 
0.8 
0.9 
0.7 
1,6 

EC-SD-38 1 
MHFD47 

Upper Walker Webster 1 
Gulch below area where 

stream bed was 
reclaimed 

5/31/01 14:10 
sediment | 

mg/kg Q 
10400 

44.3 J 
49 .2 
57 .4 

0 .66 U 
29.7 , i 

7310 
17 .0 
12 .9 

228I^BHQl 
17000 
3070 

10300 
939 

0 .150 
14 .4 

886 J 
2 .5 J 
9.2 - ,^ . .a. 

53 .1 UJ 
2 .5 U 

19 .2 
6080 

ratio 1 
1,1 
53 
2,2 
0,4 
1,1 
46 
2,2 
1.2 
1.5 
19 

0.9 
96 
2.3 
1.7 
2.1 
1.6 
0.9 
2.1 

•.^CM 
0.2 
0.9 
0.7 
96 

'ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 

Background Sample 
; Constiuents that exceed background by 3 times but pose no health risk 

I H L Observed Contamination 
Note: SCDM (Superfund Chemical Data Matrix) gives no benchmark values for sediments 
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Table 4. Inorganic (Total Metals) Data Results for Soil Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 1 
Traffic # 

Sample Location 

Date/Time 
Sample Type 

analyte | 
Aluminum 1 
Antimony 1 
Arsenic 1 
Barium 1 
Beryllium 1 
Cadmium 
Calcium 1 
Chromium 
Cobalt 
Copper 
Iron 1 
Lead 1 
Magnesium 1 
Manganese 1 
Mercury 1 
Nickel 
Potassium 1 
Selenium 1 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

1 
1 

Benchmark 
Values 

SCDM 
mg/kg 

-
31 
23 

5.500 
390 

39 

1 
390 

1 ~ 
1 

~ 
1 
1 

11,000 
23 

1,600 

1 
390 
390 

-
~ 

550 
2,300 

1 
1 

Benchmark 
Values 

SCDM* 
mg/kg 

— 
-1 
-

0.43 
-

0.15 
-
-
-
-
-
-
-
~ 
-
~ 
-
-
~ 
~ 
-
~ 
-
-

1 EC-SF-40 
MHEH59 

Upper Walker-Webster 
Gulch at old working above 

McConkie Ski Lift 

7/2/01 11:10 
Surface Soil 

mg/kg Q 
6640 

^ ^ • ^ . 3 J 
35 .9 
41 .1 

0 .79 
L- .. 2.0 

1740 
16 .4 
11 .9 
22 .5 J 

19000 

ratio 
0.5 
i:4 
2.2 
0.2 
1.3 
14 
0.6 
1.0 
1.4 

EC-SF-41 
MHEH60 

Walker-Webster G 
Power Pole 

Jlch at 

7/2/01 13:15 
Surface Soil 

mg/kg Q 
3970 

188 J 
164 
76 .5 
0 .20 

165 
54400 

7 .0 
23 .3 

1.9^ 664 J 
1.1 

203 a ^ H K 7 . 5 
7290 
1250 

0 .048 
21 .5 

493 J 
1 .4 J 
0 .38 J 

320 
0 .82 

18 .4 
fe- 379 

1.3 
1.6 
0.8 
2.0 
0.3 
1.1 
0.4 
1.5 
0.8 
0.6 
6.0 

30100 
17500 
6300 
1400 

0 .77 
7 .3 

873 J 
t 9 .0 J 
i 44 .0 J 

68 .8 
0 .84 
9 .3 

29200 

ratio 
0,3 
198 
10 

0.4 
0.3 

1179 
19 

0.4 
2.7 
55 
1.8 

648 
1.1 
1.7 
13 

0.7 
0.5 
6.9 
44 
0.3 
0.8 
0.3 
462 

EC-SF-42 
MHEH61 

Walker-Webster G 
old working (St. L 

Mine?) 

Jlch at 
ouis 

7/2/01 13:35 
Surface Soil 

mg/kg Q 
4100 

0 .88 J 
16 .0 
35 .4 
0 .44 
0 .44 U 

53700 
19fl 

3 .8 
18 .6 J 

11800 
52 .6 

6760 
99 .5 
0 .15 

37.4 
1970 J 

4 .9 J 
0 .25 J 

828 
0 .81 

11 .5 
150 

ratio 
0.3 
0.9 
1.0 
0.2 
0.7 
3.1 
19 

7.6 
0.4 
1.6 
0.7 

1 EC-SF-43 
MHEH62 

Gray deposit along stream 
in Walker-Webster Gulch 

7/2/01 14:00 
Surface Soil 

mg/kg Q 
1840 
336 J 
79 .6 
61 .5 
0 .11 

110 
87100 

5 .4 
9 .2 

171 J 
13300 

ratio 
0.1 
354 
5.0 
0,3 
0,2 
786 
30 
0,3 
1,1 
14 

0,8 
1-9pHiHHiiHMmM3i 
1.2 
0.1 
2.5 
3.5 
1.2 
3.8 
0.3 
3.8 
0.8 
0.4 
2.4 

5960 
1730 

0 .3b P Jl 
4 .6 

623 J 
,^uiJ&.2. J 
WKKMk- J 

70 .4 
0 .86 
6 .3 

18900 

1.0 
2.2 

^ 5 ^ 
0.4 
0.4 
4.8 
20 
0.3 
0.9 
0.2 
299 

EC-SF-44 
MHEH65 

Little Bell Drainage above 
Little Bell Mine 

BACKGROUND 

10/16/01 9:00 
Surface Soil 

mg/kg Q 
12300 

0 .95 UJ 
16.0 

192 
0 .62 
0 .14 

2870 
16 .9 
8 .5 

12 .0 J 
16800 

27 .0 
5790 
804 

0 .06 UJ 
10 .8 

1710 J 
1 .3 
1 .0 

216 
1 .0 

28 .9 
63 .2 

EC-SF-45 
MHEH66 

Little Bell Drainage from 
ore chute at Little Bell Mine 

10/16/01 9:10 
Surface Soil 

mg/kg Q 
3350 
599 J 

1170 
169 

0 .20 
134 

50700 
14 .6 
2 .1 

2520 J 
8250 

22300 
22000 
5510 

5 .1 J 
10 .9 

374 J 
5 .5 ! • • 

241 
795 

2 .7 
16 .40 

51600 

ratio 
0.3 
631 
73 
0.9 
0.3 
957 

18 
0.9 
0.2 

210 
0.5 

826 
3.8 
6.9 
85 
1.0 
0.2 

IMK 
241 
3.7 
2.7 
0.6 
816 

EC-SF-46 1 
MHEH67 

Little Bell Drainage near 
historical marker at New 

Quincy Mine 

10/16/01 9:40 
Surface Soil | 

mg/kg Q 
9680 

12.0 J 
53 .6 

166 
0 .44 
5 .7 

6630 
48 .7 

3 .6 
114 J 

9730 
513 

18200 
1560 

0 .97 J 
20 .8 

478 J 
1 .0 
9 .5 

230 
1 .0 

13 .0 

^̂ "̂ 

ratio 1 
0.8 
13 

3.4 
0.9 
0.7 
41 
2.3 
2.9 
0.4 
9.5 
0.6 
19 

3.1 
1.9 
16 
1.9 
0.3 
0.8 
9.5 
1.1 
1.0 
0.4 
'16 

SCDM = Superfund Chemical Data Matrix, 6/96, Reference Dose Screen Concentration \., 
SCDM* = Superfund Chemical Data Matrix, 6/96, Cancer Risk Screen Concentration 
*ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Analytes that exceed SCDM Reference Dose Screen Concentration and SCDM Cancer Risk Screen Concentration (where applicable) values. 
BOLD = Analytes that exceed SCDM Cancer Risk Screen Concentration values. 

Background Sample 
I Constiuents that exceed background by 3 times but pose no health risk 
I Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 
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Table 4 (continued). Inorganic (Total Metals) Data Results for Soil Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 
Traffic # 

Sample Location 

Date/Time 
Sample Type 

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

_ 
— 

Benchmark 
Values 

SCDM 
mq/kq 

-
~ 

31 
23 

5,500 
390 

39 
-

390 
~ 
~ 
-
~ 
— 

11,000 
23 

1,600 
~ 

390 
390 

— 
~ 

550 
2.300 

— 
~ 

Benchmark 
Values 

SCDM* 
mg/kg 

— 
— 
-

0.43 
-

0.15 
-
-
-
~ 
-
~ 
-
~ 
-
— 
-
~ 
— 
~ 
— 
-
~ 
-

EC-SF-47 
MHEH68 

From Ski Run on the south 
side of Anchor Mine Dump 

10/16/01 10:15 
Surface Soil 

mg/kg Q 
7200 

m " 27.4 J 
62 .7 
27 .2 
0 .34 

15 .6 
78200 

55 .2 
3 .6 

170 J 
10500 

J H H H ^ ^ ^ ^ ^ ^ : 
16600 

1170 
2.0 J 

12 ,1 
269 J 

2 ,2 
16 .5 

195 
0 .99 

16 ,9 
2070. 

ratio 
0.6 
29 
3.9 
0.1 
0.5 
111 
27 

3.3 
0.4 
14 

0.6 
201 
2.9 
1.5 
33 
1.1 
0.2 
1.7 
17 

0.9 
1.0 
0.6 

,^M 

EC-SF-48 
MHEH69 

Southeast corner of Anchor 
Mine Dump In channel 

10/16/01 11:10 
Surface Soil 

mg/kg Q 
5610 

45 .1 J 
96.2 
45 .8 
0 .30 

12.6 
57100 

35 .9 
4 .8 

137 J 
15800 
3600 
9680 
1510 

0.82 J 
14 .6 

588 J 
3 .6 

19.9 
197 

1 .0 
14 .5 

2420 

ratio 
0.5 
47 
6.0 
0.2 
0.5 
90 
20 
2.1 
0.6 
11 

0.9 
133 
1.7 
1.9 
14 
1.4 
0.3 
2.8 
20 
0.9 

EC-SF-49 
MHEH70 

Top of Daly West Mine 
Dump near head frame 

10/16/01 12:25 
Surface Soil 

mg/kg Q 
2680 
282 J 
264 
98 .0 
0 .20 

34.2 
61700 

19 .1 
14 .3 

16800 
4290 

10100 
2190 

1 .7 J 
11 .6 

490 J 
8 .9 

65 .8 
213 

1 0 H K l 7 .2 
0.5 
38 

8 .7 
5360 

ratio 
0.2 

297 
17 

0.5 
0.3 

244 
21 
1.1 
1.7 
42 
1.0 

159 
1.7 
2.7 
28 
1.1 
0.3 
6.8 
66 
1.0 
7.2 
0.3 
85 

EC-SF-50 
MHEH71 

Toe of Daly West Mine 
Dump 

10/16/01 12:40 
Surface Soil 

mg/kg Q 
3170 

37 .8 J 
146 
108 

0 .23 
15.7 

72200 
23 .5 

6 .3 
122 J 

16500 
2810 
8490 
1730 

0 .37 J 
15 .2 

367 J 
5.6 

25 .3 
197 

5.9 
11 .2 H M 

2410 

ratio 
0.3 
40 

9.1 
0.6 
0.4 
112 
25 
1.4 
0.7 
10 
1.0 

104 
1.5 
2.2 
0.0 
1.4 
0.2 
3.8 
25 
0.9 
5.0 
0.4 
38 

EC-SF-51 
MHEH72 

Small working on east side 
of Empire Canyon below 
Daly West Mine Dump 

10/16/01 13:00 
Surface Soil 

mg/kg Q 
5540 

79 .6 J 
90 .8 

209 
0 .28 

29 .6 
2500 

39 .6 
2 .8 

991 J 
15100 
3930 
4740 
4720 

0.88 J 
9 .3 

402 J 
1 .8 

112 
409 

1 .0 
33 .5 

6980 

ratio 
0.5 
84 
5.7 
1.1 
0.5 

211 
0.9 
2.3 
0.3 
83 
0.9 
146 
0.8 
5.9 
15 

0.9 
0.2 
1.4 

112 
1.9 
1.0 
1.2 

110 

EC-SF-52 
MHEH73 

West side of Empire 
Canyon near access road 

10/16/01 13:20 
Surface Soil 

mg/kg Q 
3370 

53 .1 J 
124 
334 

0 .20 
57 .9 

3900 
7 .0 
2 .3 

396 J 
5740 
2320 
1460 
5360 

0.81 J 
7 .7 

524 J 
1 .8 

62 .7 
176 

1 .0 
8 .5 

4900 

ratio 
0.3 
56 
7.8 
1.7 
0.3 

414 
1.4 
0.4 
0.3 
33 

0.3 
86 
0.3 
6.7 
14 

0.7 
0.3 
1.4 
63 
0.8 
1.0 
0.3 
78 

EC-SF-53 
MHEH74 

Working above large 
culvert in Empire Canyon 
(Massechusetts Mine?) 
Grey colored material 

10/16/01 13:35 
Surface Soil 

mg/kg Q 
11100 

1 .7 UJ 
10 

113 
0 .46 
0 .24 

85700 
37 .7 
2 .9 

13 .4 J 
9940 

50 .2 
38500 

217 
0 .22 J 

14 .4 
799 J 

2 .3 
0 .95 

361 
0 .96 

15 .4 
75 .3 

ratio 
0.9 
1.8 
0.6 
0,6 
0.7 
1.7 
30 
2.2 
0.3 
1.1 
0.6 
1.9 
6.6 
0.3 
3.7 
1.3 
0.5 
1.8 
1.0 
1.7 
1.0 
0.5 
1.2 

SCDM = Superfund Chemical Data Matrix, 6/96, Reference Dose Screen Concentration 
SCDM'= Superfund Chemical Data Matrix, 6/96, Cancer Risk Screen Concentration = . - » . , - ; - % • "-'-• 
'ratio = The number of times the concentration of this analyte exceeds background , . , ' 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Analytes that exceed SCDM Reference Dose Screen Concentration and SCDM Cancer Risk Screen Concentration (where applicable) values. 
BOLD = Analytes that exceed SCDM Cancer Risk Screen Concentration values. 
I Background Sample 

j Constiuents that exceed background by 3 times but pose no health risk 
I Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 

\ 
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Table 4 (continued). Inorganic (Total Metals) Data Results for Soil Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 
Traffic # 

Sample Locafion 

Date/Time 
Sample Type 

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

— 
— 

Benchmark 
Values 

SCDM 
mq/kq 

~ 
-

31 
23 

5,500 
390 

39 
-

390 
~ 
~ 
~ 
~ 
~ 

11,000 
23 

1,600 
~ 

390 
390 

— 
— 

550 
2,300 

— 
~ 

Benchmark 
Values 

SCDM* 
mq/kp 

~ 
~ 

0.43 
-

0.15 
-
-
— 
~ 
~ 
~ 
-
-
~ 
~ 
~ 
-
-
~ 
— 
~ 
~ 
-

EC-SF-54 
MHEH75 

Working above large 
culvert in Empire Canyon 
(Massechusetts Mine?) 
Black colored material 

10/16/01 13:45 
Surface Soil 

mg/kg Q 
16600 

5.7 J 
17 .3 

471 
0 .61 
1 .6 

67600 
20 .7 

3 .2 
83 .5 J 

11400 
231 

8680 
956 

0 .15 J 
10 .4 

545 J 
2 .0 
8.5 

412 
1 .1 

22 .1 
L.-ai3a, 

ratio 
1.3 
6.0 
1.1 
2.5 
1.0 

11.4 
24 
1.2 
0.4 
7.0 
0.7 
8.6 
1.5 
1.2 
2.5 
1.0 
0.3 
1.5 
8.5 
1.9 
1.1 
0.8 
5,3 

EC-SF-55 
MHEH76 

Just above storm sewer 
catch basin at power pole 
66, east side of canyon 

10/16/01 14:10 
Surface Soil 

mg/kg Q 
6540 
415 J 
688 
107 

0 .39 
128 

12300 
19 .3 
4 .2 

1590 J 
20600 
9880 
6260 
1430 

3.8 J 
11 .3 

848 J 
2 .1 

177 
524 

9 .7 
13 .8 

19400 

ratio 
0.5 
437 
43 
0.6 
0.6 
914 
4.3 
1.1 
0.5 
133 
1.2 

366 
1.1 
1.8 
63 
1.0 
0.5 
1.6 
177 
2.4 
9.7 
0.5 
307 

EC-SF-56 
MHEH77 

Just above storm sewer 
catch basin at power pole 
66, west side of canyon 

10/16/01 14:25 
Surface Soil 

mg/kg Q 
12200 

21 .7 J 
74 .4 

238 
0 .71 

,14 .1 
9850 

22 .7 
8 .6 

247 
19100 

^^^^^^KKtk 
7870 
2750 

0.38 
13 .7 

2180 J 
1 .4 J 

13 .9 
269 U 

1 .0 
27 .4 J 

a^2040 

ratio 
1.0 
23 

4.7 
1.2 
1.1 
101 
3.4 
1.3 
1.0 
21 
1.1 
71 
1.4 
3.4 
6.3 
1.3 
1.3 
1.1 
14 
1.2 
1.0 
0.9 
32 

EC-SF-57 
MHEH78 

At confluence of Walker-
Webster Gulch and Empire 

Canyon 

10/16/01 14:50 
Surface Soil 

mg/kg Q 
5890 

41 .2 J 
66 .4 

999 
0 .43 

12.5 
67200 

45 .0 
6 .0 

502 
45700 

9630 
532 

0.39 
17 .7 

948 J 
4 .6 J 

23.2 
479 

0 .93 
28 .4 J 

2820 

ratio 
0.5 
43 
4.2 
5.2 
0.7 
89 
23 
2.7 
0.7 
42 
2.7 

284 
1.7 
0.7 
6.5 
1.6 
0.6 
3.5 
23 
2.2 
0.9 
1.0 
45 

EC-SF-58 
MHEH79 

100' above switchback in 
road 

10/16/01 15:05 
Surface Soil 

mg/kg Q 
3270 

96 .5 J 
73 .7 
55 .3 
0 .21 

79 .9 
66200 

13 .7 
8 .9 

227 
13500 
6680 jjjt/ltKUt 
7380 
1560 

0.15 s ^ H 
8 .0 

537 J 
3 .1 J 

14 .2 
429 U 

1 .6 
8 .8 J 

13100 

ratio 
0.3 
102 
4.6 
0.3 
0.3 
571 
23 

0.8 
1.0 
19 

0.8 
247 
1.3 
1.9 

» 2 . 5 
0.7 
0.3 
2.4 
14 

2.0 
1.6 
0.3 
207 

EC-SF-59 
MHEH80 

Between water supply 
storage tank and Iron Gate 

10/16/01 15:15 
Surface Soil 

mg/kg Q 
891 
742 J 
761 
84 .4 
0 .06 

133 
918 

5 .1 
0 .44 

1340 J 
81700 

171000 
1230 
186 

2 .8 J 
1 .5 

2330 J 

338 
522 

7 ,8 
10 .5 

20600 

ratio 
0.1 
781 
48 
0.4 
0.1 
950 
0.3 
0.3 
0.1 
112 
4.9 

6333 
0.2 
0.2 
47 
0.1 
1.4 
27 

338 
2.4 
7.8 
0.4 
326 

SCDM = Superfund Chemical Data Matrix, 6/96, Reference Dose Screen Concentration 
SCDM* = Superfund Chemical Data Matrix, 6/96, Cancer Risk Screen Concentration '• • - - . -.--
*ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Analytes that exceed SCDM Reference Dose Screen Concentration and SCDM Cancer Risk Screen Concentration (where applicable) values. 
BOLD = Analytes that exceed SCDM Cancer Risk Screen Concentration values. 

Background Sample 
_r ; j Constiuents that exceed background by 3 times but pose no health risk 

! Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 
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Table 4 (continued). Inorganic (Total Metals) Data Results for Soil Collected at the Empire Canyon Site, Park City, Utah. 

CAS No. 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-2 

Sample # 
Traffic # 

Sample Locafion 

Date/Time 
Sample Type 

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

— 
— 

Benchmark 
Values 

SCDM 
mg/kg 

~ 
31 
23 

5,500 
390 

39 
— 

390 
— 
~ 
-
~ 
~ 

11,000 
23 

1,600 
~ 

390 
390 

~ 
~ 

550 
2,300 

~ 
~ 

Benchmark 
Values 

SCDM* 
mq/kg 

— 
~ 
-

0.43 
~ 

0.15 
.. 
~ 
~ 
-
~ 
-
~ 
-
~ 
~ 
~ 
~ 
~ 
-
-
~ 
-
~ 

EC-SF-60 
MHEH81 

South of Iron Gate on east 
side of Empire Canyon 
(American Flag Mine?) 

10/16/01 15:30 
Surface Soil 

mg/kg Q 
854 
93 .6 J 

194 
337 

0 .27 
127 

32200 
9 .2 
6 .2 

240 
11300 
5230 

13100 
9640 

4.3 
16 .1 

409 J 
uppiim^^B^ 

78 .6 
326 
14.7 
7 .4 J 

8380 

ratio 
0.1 
99 
12 
1.8 
0.4 
907 

11 
0.5 
0.7 
20 
0.7 
194 
2.3 
12 
72 
1.5 
0.2 
5.9 
79 
1.5 
15 

0.3 
133 

EC-SF-61 
MHEH82 

West side of Empire 
Canyon at the Iron Gate 

10/16/01 15:35 
Surface Soil 

mg/kg Q 
7650 

21 .9 J 
44 .0 
85 .0 
0 .44 
4 .9 

56800 
48 .5 
14 .9 

163 
20300 

1850 
20100 

358 
0.2 

20 .0 
1040 J 

15.7 J 
11 .0 

489 
1 .1 

15 .8 J 

ratio 
0.6 
23 
2.8 
0.4 
0.7 
35 
20 

2.9 
1.8 
14 
1.2 
69 
3.5 
0.4 
3.3 
1.9 
0.6 
12 
11 

2.3 
1.1 
0.5 

.^^ 

EC-SF-62 
MHEH83 

Orange waste material 
north of Iron Gate 

10/16/01 15:50 
Surface Soil 

mg/kg Q 
2520 
228 J 
571 
62 .4 
0 .07 
0 .75 J 

47000 
39 .7 
0 .46 

289 
96900 
7900 
4210 

119 
0 .49 
2 .3 J 

2290 J 
27.1 -app 
42 .9 

335 
1 .6 
9 .8 J 

_ ^ 9 H H H B 

ratio 
0.2 
240 
36 

0.3 
0.1 
5.4 
16 

2.3 
0.1 
24 
5.8 
293 
0.7 
0.1 
8.2 
0.2 
1.3 

• m 
43 
1.6 
1.6 
0.3 
4.2 

EC-SF-63 
MHEH84 

SE corner of house at 249 
Daly Avenue 

9/4/01 9:30 
Surface Soil 

mg/kg Q 
8630 

4 .3 J 
22 .4 

151 
0 .57 
3 .3 

4160 
14 .7 
6 .7 

37.7 
13500 

291 
5940 
1140 

0 .51 
15 .3 

1270 J 
1 .1 UJ 
3.2 

391 
1 .1 

17 .9 J 

ratio 
0.7 
4.5 
1.4 
0.8 
0.9 
24 
1.4 
0.9 
0.8 
3.1 
0.8 
11 
1.0 
1.4 
8.5 
1.4 
0.7 
0.8 
3.2 
1.8 
1.1 
0.6 

EC-SF-64 
MHEH85 

Front yard of house at 167 
Daly Avenue 

9/4/01 9:45 
Surface Soil 

mg/kg Q 
8360 

27.5 J 
74 .8 

184 
0 .53 

15 .7 
23900 

55 .8 
7 .1 

424 
33700 

1590 
8070 
2020 

1 .6 
14 .6 

1920 J 
1 .1 UJ 

14 .0 
485 

1 .1 
102 J 

2940 

ratio 
0.7 
29 
4.7 
1.0 
0.9 
112 
8.3 
3.3 
0.8 
35 
2.0 
59 
1.4 
2.5 
27 
1.4 
1.1 
0.8 
14 

2.2 
1.1 
3.5 
47 

EC-SF-65 
MHEH86 

Beneath grass between 
house and garage at 180 

Daly Avenue 

9/4/01 10:00 
Surface Soil 

mg/kg Q 
14200 

30 .0 J 
108 
204 

0 .82 
36 .6 

7030 
20 .7 
10 .2 

275 
21500 

7080 
1340 

1 .2 
19 .3 

2580 J 
1 .3 J 

16 .3 
313 

1 .2 
29 .3 J 

4590 

ratio 
1.2 
32 
6.8 
1.1 
1.3 

261 
2.4 
1.2 
1.2 
"23 
1.3 
99 
1.2 
1.7 
20 
1.8 
1.5 
1.0 
16 
1.4 
1.2 
1.0 
73 

SCDM - Superfund Chemical Data Matrix, 6/96, Reference Dose Screen Concentration 
SCDM* = Superfund Chemical Data Matrix, 6/96, Cancer Risk Screen Concentration * • -^:^ -. 
'ratio = The number of times the concentration of this analyte exceeds background 
Q = Data Qualifer 
U = Undetected. Reported value is the detection limit. 
J = Reported concentration is an estimate because quality control criteria were not met. 
UJ = Reported concentration is an estimate because quality control criteria were not met. The element or compound was not detected. 
BOLD = Analytes that exceed SCDM Reference Dose Screen Concentration and SCDM Cancer Risk Screen Concentration (where applicable) values. 
BOLD = Analytes that exceed SCDM Cancer Risk Screen Concentration values. 

Background Sample 
i Constiuents that exceed background by 3 times but pose no health risk 
I Observed Contamination 
Observed Contamination that exceeded SCDM benchmark value 
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Appendix A 

Site Inspection Data Summary 



SITE INSPECTION DATA SUMMARY 
site Name: Empire Canyon EPA Region: VIII Date: 11/21/2002 

State Office or Contractor Name and Address: Utah Division of Environmental Response 
and Remediation; 168 North 1950 West; Salt Lake City, Utah 84114-4840 

GENERAL SITE INFORMATION 

1 , CERCLIS ID Nuinber: U T 0 0 0 2 0 0 5 9 8 1 

Address: City: Park City 

County: Summit State: UT Zip Code: 84060 Cong. Dist.: UTOl 

2, Ovmer Name: United Park City Mines 

Owner Address: P.O. Box 1450 City: Park City State: UT 

Operator Name: same 

Operator Address: City: State: UT 

3, Type of Ownership (check all that apply): 

^ Private • Municipal •County • State 

• Federal/Agency Name: • Other: 

References: Gee, 2001 

4, Approximate size of Property: 1700 acres. 

References: GIS, 2 002 

5, Latitude: 40^ 3 ^ 40" 

Longitude: 111° 29' 3 8" References: Thiros, 2000 

6, Status: • Active ^ Inactive • Unknown 

References: Gee, 2 001 

7, Years of Operation: From: 1880 To.: 1950 

References: Thompson and Buck, 1968 

8, Previous Investigations: 

TYPE •AGENCY/STATE/CONTRACTORS DATE REFERENCES 
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WASTE SOURCE INFORMATION 

1, Waste source types (check all that apply): 

• Constituent • Wastestream (type): 

• Landfili • Tanks or non-drum containers (type): 

• Drums • Pile (type): 

• Contaminated Soil • Surface Impoundment (buried) 

• Land Treatment • Surface Impoundment (backfilled) 

^ Other: Mine waste rock piles , 

References: Gee, 2 001 

2, Types of wastes (check all that apply): 

• Organic Chemicals • Inorganic Chemicals • Municipal Wastes 

• Pesticides/Herbicides ^ Metals • Solvents 

• Radionuclides • Other: 

References: Jones, 2002 

3, Summarize history of waste disposal operations: This is a historic mining area 

and most of the waste material was simply dumped into the canyon. 

References: Gee, 2001 

4, Source characterization (Attach pages to show quantity and calculations): 
Source 1 name: Uncapped/unremediated mining waste rock piles 
Source Type: mining waste rock piles 

Describe Source: Uncapped and unlined waste rock piles associated with historic 
mining 

Ground water migration containment: none 

Surface water migration containment: none 

Air migration (gas and migration) containment: none 

Physical State of Wastes: 

^ Solid • Licjuid • Sludge/Slurry • Gas • Unknown 

Constituent Quantity of Hazardous Substances: (specify units). 

Wastestream Quantity Containing Hazardous Substances: (specify units). 

Volume of Source (yd̂ ) : Area of Source (ft̂ ) : 3,417,750 
Hazardous substances associated with source 1: lead, arsenic, cadmium, zinc, and 
other metals 
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References: Jones, 2002 

Source 2 name: Source Type: 

Describe Source: 

Ground water migration containment: 

Surface water migration containment: 

Air migration (gas and migration) containment: 

Physical State of Wastes: 

• Solid • Licjuid • Sludge/Slurry • Gas • Unknown 

Constituent Quantity of Hazardous Substances: (specify units). 

Wastestream Quantity Containing Hazardous Substances: (specify units) 

Volume of Source (yd̂ ) : Area of Source (ft̂ ) : 

Hazardous substances associated with source 1: 
References; 

Source 3 name: Source Type: 

Describe Source: 

Ground water migration containment: 

Surface water migration containment: 

Air migration (gas and migration) containment: 

Physical State of Wastes: , 

• Solid • Liquid • Sludge/Slurry • Gas • Unknown 

Constituent Quantity of Hazardous Substances: (specify units). 

Wastestream Quantity Containing Hazardous Substances: (specify units) 

Volume of Source (yd') : _Area of Source (ft̂ ) : 
Hazardous substances associated with source 1; 

References; 

5, Description of removal or remedial activities: 
If Removal has occurred, identify the removal authority and describe the 
activities. Specify the date(s) of the removal. 

none 

References; 
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GROUND WATER INFORMATION 
1, Ground water drinking water use within 4 miles of site sources: 

^ Municipal • Private • Both • No Drinking Water Use 

References: Thiros, 2 000 

2, Is ground water contaminated? 

• Yes • No ^ Uncertain but likely • Uncertain but not likely 

• Additional sampling required 

Is analytical evidence available? ^ Yes - • No 

References: Thiros, 2000 

3, Is ground water contamination attributcible to the site? 

^ Yes • No • Additional sampling recjuired 

References: Jones, 2002 

4, Are drinking water wells contaminated? 

• Yes • No • Uncertain but likely • Uncertain but not likely 

13 Additional sampling required 

Is analytical evidence available? • Yes ^ No 

References: 

5, Net precipitation (HRS Section 3.1.2.2) : inches. 

6, County average number of persons per residence: people. 

References: 

7, Discuss general stratigraphy underlying the site. Attach sketch of stratigraphic 
column. 

Thin alluvium overlying bedrock 

Reference: Bromfield, 1968 
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8. Using Table 6W-1, stunmarize geology underlying the site (starting with formati 
#1 closest to ground surface). Indicate if formation is interconnected with 
overlying formation. 

on 

NAME OF 
FORMATION 

Alluvium 

Weber 
Quartzite 

INTERCONNECT 
(YES/NO) 

TABLE GW-1: 

TYPE OF 
MATERIAL 

Alluvuim 

Bedrock 

SITE GEOLOGY 

AVERAGE 
THICKNESS 
(FEET) 

<30 

HYDRAULIC 
CONDUCTIVITY 
(c:m/sec) 

USED FOR 
DRINKING 
WATER? 

no 

yes 

References: Jones, 2002 

9. Does a karst aguifer underlie any site source? 

• Yes ^ No References: 

10. Depth to top of aquifer: feet Elevation: feet 

References: ' 

11. In the table below, enter thie number of people obtaining drinking water from wells 
located, within 4 miles of the site. For each aquifer, attach population 
calculation sheets. Key aquifer to formations listed in Table GW-1. 

POPULATION SERVED BY WELLS WITHIN DISTANCE CATEGORIES BY AQUIFER 

DISTANCE OF WELL(S) 
FROM SITE SOURCES 

^-mile or less 

>Vi to M mile 

>M to 1 mile 

>1 to 2 miles 

>2 to 3 miles 

>3 to 4 miles 

AQUIFER A: INCLITOES 
FORMATIONS 

AQUIFER B: INCLUDES 
FORMATIONS 

' 

AQUIFER C: INCLUDES 
FORMATIONS 

References: 

12. Is ground water from multiple wells blended prior to distribution? 

^ Yes • No References: 

13. Is ground water blended with surface water? 

• Yes ^ No References: 

14. Distance from any incon^letely contained source available to ground water to 
nearest drinking water well (HRiS Section 3.3.1) : 
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0 feet References: 

15. Briefly describe stancSby drinking water wells within 4 miles of sources at the 
site: 

Judge Tunnel is a mine drainage turmel that is used for drinking water 

References: 

16. Ground water resources within 4 miles of site sources (HRS Section 3.3.3): 

• Irrigation (5-acre minimum) of commercial food or commercial forage crops. 

• Commercial livestock watering. 

• Ingredient in commercial food preparation. 

• Supply for commercial aquaculture. 

• Supply for major or designated water recreation area, excluding drinking 
water use. 

• Water usable for drinking water but no drinking water wells are within 4 
miles. 

^ None of the above. 

References: Jones, 2002 

17. Wellhead protection area (WHPA) within 4 miles of site sources (HRS Section 
3.3.4).: 

• Source with non-zero containment factor value lies within or above the WHPA. 

• Observed ground water contamination attributable to site source(s) lies 
within the WHPA. 

^ WHPA lies within 4 miles of site sources. 

• None 

References: 

Additional ground water pathway description: 

References: 
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SURFACE WATER INFORMATION 
COMPLETE A COPY OF THIS SECTION OF THE DATA SUMMARY FOR EACH WATERSHED 

1. Describe the surface water migration path from site sources to at least 15 miles 
downstream. Attach a sketch of the surface water migration route. 

Surface water in the canyon is ephemeral but when water is flowing it flows into 

Silver Creek 1.5 miles down gradient. Silver Creek enters the Weber River but 

after 15 miles. 

References: Thiros, 2000 

2. Is Surface Water Contaminated? 

^ Yes • No • Uncertain but likely • Uncertain but not likely 

• Additional sampling is recjuired 

Is analytical evidence available? ^ Yes • No 

References: Jones, 2002 

3. Is surface water contamination attributable to the site? 

^ Yes • No • Additional sampling recjuired 

References: Jones, 2 002 

4. Floodplain category in which site sources are located (check all that apply): 

^ 1-year • 10-year • 100-year • 500-year • None 

References: Jones, 2.002 

5. Describe flood containment for each source (HRS Section 4.1.2.1.2.2): 

) Source #1 Mining wastes Flood Containment none 

Source #2 Flood Containment 

References: Jones, 2002 

6. Shortest overland distance to surface water from any source (HRS Section 
4.1.2.1.2.1.3): ' ' 

^ feet References: Jones, 2 002 

7. Size of drainage area (HRS Section 4.4.3) : 

1700 acres References: GIS, 2002 

8. Describe the predominant soil group within the drainage area (HRS Section 
4.1.2.1.2.1.2) : 

Thin alluvuim much of which is derived from mining waste 

References: Jones, 2 002 
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9. 2-year 24-hour Rainfall (HRS Section 4.1.2.1.2.1.2): 

Reference: 

10. Elevation of the bottom of nealrest surface water body: 
level 

References: 

inches 

feet above sea 

11. Elevation of top of uppermost acjuifer: feet above sea level 

References; 

12. Predominant type of water body between probable point of entry to surface water 
and nearest drinking water intake: 

River [H Lake References: Jones, 2002 

13. Identify all drinking water intakes, fisheries, and sensitive environments within 
15 miles downstream. 

TARGET 
NAME/TYPE 

Silver 
Creek 

WATER BODY 
TYPE 

Stream 

. 

DISTANCE 
FROM PPE 

1.5 

FLOW 
(CFS) 

TARGET 
CHARACTERISTICS 

fishery and 
wetlands 

TARGET 
SAMPLED? 

no 

* If,target is a drinking water intake, provide number of people served by intake. 
If target is a fishery, provide species and annual production of human food chain 
organisms (pounds per year). If target is a wetland, specify wetland frontage (in 
miles). Attach calculation pages. 

References: Jones, 2002 

14. Is surface water drinking water blended prior to distribution? 

• Yes • No References: • 

15. Describe any standby drinking water intakes within 15 miles downstream: 

References; 

16. Surface water resources within 15 miles downstream (HRS Section 4.1.2.3.3): 

• Irrigation (5 acres minimum) of commercial food or commercial forage crops 

• Commercial livestock watering 

• Ingredient in commercial food preparation 

• Major or, designated water recreation area, excluding drinking water use 
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• Water designated by the state for drinking water use but is not currently used 

• Water usable for drinking water but no drinking water intakes within 15 miles 
downstream' 

^ None of the above 

References: Jones, 2 002 
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SOIL EVALUATION 

4. 

5. 

Is surficial or soil contamination present at the site? 

^ Yes • No " • Uncertain but likely • Uncertain but not likely 

• Additional sampling is recjuired 

Is analytical evidence available? ^ Yes • No 

References:'Jones, 2002 

Is surficial or soil contamination attributable to the site? 

^ Yes • No • Additional Sampling Recjuired 

Is surficial contamination on the property and within 200 feet of a residence, 
school, daycare center, or workplace? 

^ Yes n No n Uncertain but likely . • Uncertain but not likely 

• Additional sampling is recjuired 

Is analytical evidence available? ^ Yes • No 

Refereiices: Jones, 2002 

Total area of surficial contamination (HRS Section 5.2.1.2): 

3,417,750 square feet References: GIS, 2002 

Attractiveness/accessibility of the areas of observed contamination (HRS Section 
5.2.1.1). Check all that apply: 

• Designated recreational area . 

^ Used regularly, or accessible and unicjue recreational area 

• Moderately accessible with some use 

• Slightly accessible with some use 

• Accessible with no use 

• Inaccessible with some use 

• Inaccessible with no use References: Gee, 2001 

6. Population within 1-mile travel distance from site. 

M mile or less 

i/i to M mile 

î  to 1 mile 

119 

284 

684 
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References: Jones, 2002 
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2 . 

3 . 

AIR INFORMATION 

Is air contamination present at the site? 

• Yes • No ^ Uncertain but likely • Uncertain but not likely 

^ Additional sampling is required 

Is analytical evidence available? • Yes ^ No 

References: Jones, 2002 

Is air contamination attributable to the site? 

• Yes Q N O ^ Additional sampling recjuired 

Are populations, sensitive environments, or wetlands exposed to airbome hazardous 
substances released from the site? 

• Yes • No ^Uncertain but likely • Uncertain but not likely 

^ Additional sampling is recjuired 

Is analytical evidence available? • Yes ^ No 

References: Jones, 2002 

4. Evidence of biogas release from any of the following source types at the site: 

• Below-ground containers or tanks • Landfill 

• Buried surface impoundment 

References: 

Particulate migration potential factor value: 

Particulate mobility factor value: 

(HRS Figure 6-2)' 

(HRS Figure 6-3) 

Distance from any incompletely contained source to nearest residence or regularly 
occupied area: 

.25 miles References: Jones, 2002 

8. Population within 4 miles of site sources. 

DISTANCE FROM 
SITE SOURCES 

0 (within sources) 

^ mile or less 

• >^ to 2 mile 

>M to 1 mile 

>1 to 2 miles 

>2 to 3 miles 

POPULATION 

0 

119 

284 

684 

1682 

3779 
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>3 to 4 miles 1492 

References: Jones, 2002 

9, Resources within 2 mile of site sources (HRS Section 6.3.3): 

• Commercial agriculture 

• Commercial silviculture 

^ Major or designated recreation area 

• None of the above 

References: Jones, 2002 

10. Sensitive environments and wetlands within 4 miles of the site: 

NAME/DESCRIPTION/ 
LOCATION OF SENSITIVE 
ENVIRONMENT OR WETLAND 

DISTANCE FROM 
SITE 
(MILES) 

TYPE OF SENSITIVE 
ENVIRONMENT 

WETLAND SIZE 
(ACRES) 

References: 
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Appendix B 

Log of Photographs 
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Empire Canyon View: E 5/14/2001 
Sampler used during dye tracer test near Judge Tunnel tumout. 

Empire Canyon View: E 5/5752001 
Sampler used during dye tracer test below seeps near the Iron Gate. 
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Empire Canyon View: SW 6/4/2001 
Sampler used during dye tracer test on reclaimed Walker and Webster Mine 
waste rock pile. .- •. -

m-p 

Empire Canyon View: S 
Ore Chute at the Little Bell Mine. 
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Empire Canyon View: S 5/7/2001 
Judge Tunnel (on left side of building) at the old Judge Mining and Smelting 
Company Building. 

Empire Canyon VicAv: W 5/7/2001 
Spring at Iron Gate. Surface-water sample EC-SW-03 was collected here 

Empire Canyon View: N 5/14/2001 
Water from Walker and Webster Gulch emptying into Empire Creek at the 
lower confluence. 2 of 23 

Empire Canyon View: S 5/14/2001 
Lower Confluence with water from Daly Draw (left) and Walker and 
Webster Gulch (right) entering Empire Creek. 
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Empire Canyon View: E 5/14/2001 
Daly Draw at location where EC-SW-06 and EC-SD-28 were collected and 
the salt for Salt Tracer Test was injected. 

Empire Canyon View: SE 
Daly Draw flume 
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ti.i'^iSi^^:^^ 
Empire Canyon Vi. r 5/14/2001 
Daly Draw Flume. Notice snowmelt over week since previous photo. 
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Empire Canyon View: E 5/18/2001 
Daly Draw flume. Notice that runoff is now overflowing the dike for the 
flume. 
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Empire Canyon 
Iron gate flume. 

View: E 5/7/2001 Empire Canyon View: W 5/14/2001 
Walker and Webster flume. Samples EC-SW-08, EC-SW-22, and EC-SD-
30 were collected here. Notice old cabin in background. 
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Empire Canyon View: W 5/14/2001 
Walker and Webster flume along side of core storage building. 

Empire Canyon View: S 5/14/2001 
Empire flume. Samples EC-SW-07 and EC-SD-29 collected here. 
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Empire Canyon View: Vertical „ 14/2001 
Samples EC-SW-01 and EC-SD-24 at sample location. Sample EC-SW-20 
was also collected here at a later date 

Empire Canyon View: N 5/14/2001 
Catch Basin Pond at the end of Daly Avenue showing sampling location of 
samples EC-SW-01, EC-SW-20, and EC-SD-24. 
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Empire Canyon View: Vertical 5/14/2001 
Samples EC-SW-02 and EC-SD-25 at Iron Gate flume. Sample EC-SW-19 
was collected here at a later date. 

Empire Canyon View: N 
Samples EC-SW-02 and EC-SD-25 at Iron Gate flume. 

5/14/2001 
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Empire Canyon View: E 5/14/2001 
Samples EC-SW-04 and EC-SD-26 at sample location. Sample EC-SW-1 { 
was also collected here at a later date 

Empire Canyon View: S 
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10/14/2001 

Location of samples EC-SW-04, EC-SW-18, and EC-SD-26. Notice Water 
Supply Storage tank. 

Empire Canyon View: E 
Samples EC-SW-05 and EC-SD-27 at sample location. 

5/14/2001 
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Empire Canyon View :.^ 
Location of samples EC-SW-05 and EC-SD-27 

5/14/2001 



Empire Canyon View: Vertical 5/18/2001 
Sample EC-SW-09. Sample EC-SD-31 was collected here too but is not 
pictured. 

Empire Canyon View: S 
Location of samples EC-SW-09 and EC-SD-31. 

5/18/2001 

Empire Canyon View: Vertical 5/18/2001 
Sample EC-SW-010. Sample EC-SD-32 was collected here too but is not 
pictured. 7 of 23 

Empire Canyon View: N 5/18/2001 
Location of samples EC-SW-10 and EC-SD-32. 



Empire Canyon View: Vertical 
Samples EC-SW-11 and EC-SD-33 at sample location. 

5/18/2001 Empire Canyon View: S 5/18/2001 
Location of samples EC-SW-11 and EC-SD-33. Notice Ruby Ski Lift in 
background. 

Empire Canyon 
Sample EC-SW-12. 
pictured. 

View: Vertical 5/18/2001 
Sample EC-SD-34 was collected here too but is not 
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Empire Canyon View: S 5/18/2001 
Location of samples EC-SW-12 and EC-SD-34. Notice Empire Ski Lift in 
background. 
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Empire Canyon View: Vertical 
Samples EC-SW-13 and EC-SD-35 at sample location. 

5/31/2001 Empire Canyon View: S 
Location of samples EC-SW-13 and EC-SD-35. 

5/31/2001 

Empire Canyon View: Vertical 
Samples EC-SW-14 and EC-SD-36 at sample location. 

5/31/2001 
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Empire Canyon View: W 
Location of samples EC-SW-14 and EC-SD-36. 

5/31/2001 
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Empire Canyon View: Vertical 
Samples EC-SW-15 and EC-SD-37 at sample location. 

5/31/2001 Empire Canyon View: NE 5/31/2001 
Location of samples EC-SW-15 and EC-SD-37. Notice McConkie Ski Lift 
in backgroimd. 

Empire Canyon View: Vertical 5/31/2001 
Samples EC-SW-16, EC-SW-23, and EC-SD-38 at sample location. 

Empire Canyon 
Location of samples EC-SW-16, EC-SW-23, and EC-SD-38. 
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Empire Canyon View: Vertical 
Sample EC-SF-40 at sample location. 

7/2/2001 

Eaipne Canyon View: Vertical 
Sample EC-SF-41 at sample location. 

7/2/2001 Empire Canyon View: E 
Location of sample EC-SF-41. 

7/2/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-42 at sample location. 

7/2/2001 Empire Canyon View: NE 
Location of sample EC-SF-42. 
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Empire Canyon View: Vertical 
Sample EC-SF-43 at sample location. 

7/2/2001 Empire Canyon View: NE 
Location of sample EC-SF-43. 

7/2/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-44 at sample location. 

10/16/2001 Empire Canyon View: W 
Location of sample EC-SF-44. 

10/16/2001 

Empire Canyon View: N 
Sample EC-SF-45 at sample location. 

10/16/2001 Empire Canyon View: N 
Location of sample EC-SF-45. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-46 at sample location. 

10/16/2001 Empire Canyon View: W 
Location of sample EC-SF-46. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-47 at sample location. 

10/16/2001 
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Empire Canyon 
Location of sample EC-SF-47. 
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Empire Canyon View: Vertical 
Sample EC-SF-48 at sample location. 

10/16/2001 Empire Canyon View: W 
Location of sample EC-SF-48. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-49 at sample location. 

10/16/2001 
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Empire Canyon Viev 
Location of sample EC-SF-49. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-50 at sample location. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-51 at sample location. 

10/16/2001 
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Empire Canyon View: E 10/16/2001 
Location of sample EC-SF-50. New Deer Valley Lodge in background. 
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Empire Canyon View: SW 
Location of sample EC-SF-51. 
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Empire Canyon View: Vertical 
Sample EC-SF-52 at sample location. 
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10/16/2001 Empire Canyon View: SL 
Location of sample EC-SF-52. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-53 at sample location. 

10/16/2001 Empire Canyon View: SW 
Location of sample EC-SF-53. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-54 at sample location. 
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Empire Canyon View: Vertical 
Sample EC-SF-55 at sample location. 

10/16/2001 

Empire Canyon View: E 
Location of sample EC-SF-54. 

10/16/2001 

Empire Canyon View: W 
Location of sample EC-SF-55. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-56 at sample location. 

10/16/2001 Empire Canyon View: E 
Location of sample EC-SF-56. 
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Empire Canyon View: Vertical 
Sample EC-SF-57 at sample location. 
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Location of sample EC-SF-57. 
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Empire Canyon View: Vertical 
Sample EC-SF-58 at sample location. 

10/16/2001 Empire Canyon View: N 
Location of sample EC-SF-58. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-59 at sample location. 

10/16/2001 Empire Canyon View: SE 
Location of sample EC-SF-59. 

10/16/2001 
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Empire Canyon View: Vertical 
Sample EC-SF-60 at sample location. 

10/16/2001 Empire Canyon View: NW 
Location of sample EC-SF-61. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-61 at sample location. 

10/16/2001 Empire Canyon View: NW 
Location of sample EC-SF-61. 

10/16/2001 

21 of 23 



Empire Canyon View: Vertical 
Sample EC-SF-62 at sample location. 

10/16/2001 Empire Canyon View: NW 
Location of sample EC-SF-62. 

10/16/2001 

Empire Canyon View: Vertical 
Sample EC-SF-63 at sample location. 

9/4/2001 Empire Canyon View: E 9/4/2001 
House at 249 Daly Avenue where sample EC-SF-63 was collected. 
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Empire Canyon View: Vertical 
Sample EC-SF-64 at sample location. 

9/4/2001 Empire Canyon View: E 9/4/2001 
House at 167 Daly Avenue where sample EC-SF-64 was collected. 

Empire Canyon View: Vertical 
Sample EC-SF-65 at sample location. 

9/4/2001 
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Empire Canyon View: \V 9/4/2001 
House at 180 Daly Avenue where sample EC-SF-65 was collected. 
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Sender's Copy 
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Ql. . Sender's FedEx Account Number 1828-8775-7 

nder's 
ime . - Â AM V JoN^!> P̂nnJ 8 0 J 5 3 6 - 4 1 0 0 

Dept/Ftoor/SutB/Room 

K w Express Package Service Packages under 750Ox 

|5QFed& Priority Ovemight I I FedEx Standani Overnight I—IFedExZDay* 

D 
• NEWFedEx First Ovemight 

(Etifiett n u businra montng otirtwiy to taltct locaMittl 
(Kigfatf raiBs sppfr) 

FtdEi Ltmr R n not ivwUUi. 
Mnimifn cturn: 
Ont powd F«dEx 20ar ran. 

dress 

DEPT DP ENVIftOMMEWTAL OUALITY 

168 N 1950 WEST . 

m 
• FedEx Overnight Freight i—i FedEx 2Day Freight |—t FedEx Express Saver Freight 

(Ntn businMs-4«v t t m t t ( | (Steond butmMi-div | | (Up to 3 busintn-tfty n n i c t 

Express Freight Service Packages o¥er iso lbs. 

^ . . . __ I (Second butntsi-diy 
forMiyritstinM) t t n i c t lor tnr dittmci) baud upon dictanci) 

(Call for delNWY schedule. S«a back for detailed descriptions of freight products.) 
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me ,1 . 
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From Ptnttpnttrntdprmatuni . 

Date 

Sender's FedEx 
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4a .ExpressPackageSeryice 

Sender's 
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L J JtauiaidrFedBiPrioî  I I iwriaMaii>FadExF4>tr I I at FodEx Locadoi I I atFedExLocation 

Onra^andFaiExiSar OwaiMtaaalactZiraKlel . NaavalaUaiiMi .AnIatletaFadEaNoity 
•—•——- ' '^ . FadbiFntOaarB^ Omnigll «tf FadEaSv 

rTHiniin iifuijiii''i*T i t—^'" 
itbecf ' ' 

'» Dlf', • yes Si^eer'a Oecbnoon 
flotiaqwad 

OangaranSoodacannolhatfilOpadinFarfEapadtaBinB. 

• Dry Ice 
IkvleaitUI 

D Cargo Aircraft Only 

7 Eayment Biiiia: 
Ei]lerF>dE>Ai>:t.No.ocCradltCanlNabelii« -

-Srs»" ' ' 8 r . • n Recipient QJlhitd Patty • Credit Card •CaslVCheck 

ToU Packages T(4al Weight Total Declated\btaBt 

s(D6r) ̂  
tQijiabaty is jniled to Slta untei you deciaie a higher vahie. See beck for details. FedEx Use Oiir 

8 Release Signature s«np amtaira dtheiy wJfloKobttittig tyiatufe 

0147142711 
. By ajgring you Bidhorize us to defiver Iha shipnient withoit obtsinino e signature 
end egree to indemnify and held us harmless from any resulting claims. MD2 

http://fedex.com
http://vwinw.fedex.com


^ E P A "^'^^^ Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

8 

UT0aO20O59B1 

Region: 

Project Code: 

Account Code: 

CERCLIS 10: 

Spill ID: 

Site Name/State: Empire Canyon/UT 

Project Leader: Alan V. Jones 

Action: 

Sampling Co: Utah DEQ/DERR 

Date Shipped: 5I2AI0^ 

Carrier Name: FedEx 

Airbill: 

Shipped to: 

2191062646 
Sentinel Inc. 
116 Washington Slreet, 
NE 
Huntsville AL 35801 
(256)534^800 

Case No: 

DAS No: 

29304 R 
Chain of Custody Record 

relinquished By . (Date / Time) 

Sampler 
Sign^uri M^ 
Received By 

INORGANIC 
SAMPLE No. 

MATRIX/ CONC/ 
SATAPLER TYPE 

ANALYSIS/ 
TURNAROUND 

TAG NOL/ 

PRESERVATiVE 
STATION 

IJOCATION 

SAMPLE COLLECT 
DATEO'IME 

ORGANIC 
SAMPLE No. 

qOate / Time) 

QC 
Type 

MHFD13 

MHFD14 

MHFD15 

MHFD16 

MHFD17 

MHFD18 

MHFD19 

MHFD20 

MHFD21 

MHFD22 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

Surtoe Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

L/G 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM{14) 

TM{14) 

DM (14) 

TM(14) 

TM(14) 

8186951 (HN03) (1) 

8188962 (HN03) (1) 

8188963 (HN03)(1) 

8188954 (HN03)(1) 

8188965 (HN03)(1) 

8188966 (HN03)(1) 

8188967 (HN03)(1) 

8188958 (HN03)(1) 

EC-SW-01 

EC-SW-02 

S: »14(D1 15:25 

S: 5/1401 15:05 

EC-SW-03 S: 40001 16:50 

EC-SW-04 S: »14D1 14:20 

EC-SW-OS S: 5/14/01 14:00 

EC-SW-06 S: 40101 15:05 

EC-SW-07 5: Sfaoi 15:06 

EC-SW-07 S: 519101 15:06 

8188969 (HN03)(1) EC-SW-08 S: a i4©1 12:35 

8188960 (HN03)(1) EC-SW-OO S: 5/18«1 14:00 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: 

MHF026, MHF036 

Additional Sampler Slgnature(8): 

Concentration: L a Low, M " Low/Medium, H • Hit TypertlMlgnatt: compoa l te n c , Otab » G /Vnalysis Key: 

DM = CLP TAL Dissolved Metals, TM = CLP TAL Total M ^ l s 

Chain of Custody Seal Number: 

Shipment Iced?. 

TR 8-491421170-052401-0001 O p 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 8% ib, 
Send Copy to: Contract Laboratory Analytical Services Support, 2000 Edmund Halley Dr., Reston, V/L 20181;M3e Phcm 703/2844348 Fax 703/2644222 F2V6.0.6« Paget of 3 



# E P A ^^^^^ Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Case No: 

DAS No: 

29304 R 
iy ^ a t e / Time) 

Region: 8 

Project Code: 

Account Code: 

CERCLIS ID: UTOQ0200e961 

Spill ID: 

Site Name/State: Empire Canyon/UT 

Project Leader: Alan V. Jones 

Action: 

Sampling Co: Utah DEQ/DERR 

Date Shipped: 5/24/01 

Carrier Name: FedEx 

Airbill: 

Shipped to: 

2191062646 

Sentinel Inc. 
116 Washington Street, 
NE 
Huntsville AL 36801 
(256)534-8800 

Chain of Custody Record 

Relinquished By (Oate/Time) 

^ofe^vWr ̂ jipw'^.i^ 

Sampler 
Signature: 

Received By 

INORGANIC 
SAMPLE No. 

MATFUX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No/ 
PRESER/ATIVE 

STATION 
LOCATION 

SAMPLE COLUECT 
DATErriME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MHFD23 

MHFD24 

MHFD25 

MHFD26 

MHFD27 

MHFD28 

MHFD29 

MHFn30 

MHFD31 

MHFD32 

SurfaceWater/ 
Alan V. Jones 

Surfiice Water/ 
Alan V, Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

Surface Water/ 
Alan V. Jones 

Sediment/ 
Alan V, Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

TM(14) 

TM (14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM (14) 

8188961 (HN03) (1) EC-SW-10 S: 5/I81DI 14:05 

8186962 (HN03)(1) EC-SW-11 S; S iaOl 13:50 

8188963 (HN03)(1) EC-SW-12 S: SIBOI 13:35 

8188964 (HN03), EC-SW-17 S: 4«3i01 15:30 
8188977 (HN03) (2) 

8186965 (HN03)(1) EC-SW-22 S: 5/1401 12:55 

8188966 (Ice Only) (1) 

8188967 (Ice Only) (1) 

8188968 (Ice Only) (1) 

8188969 (Ice Only) (1) 

8188970 (Ice Only) (1) 

EC-SD-24 

EC-SD-25 

EC-SD-26 

EC-SD-27 

EC-SD-28 

S: »1401 15:25 

8: 5/1401 15.05 

S: 5/1401 14:20 

S: a i4D1 14:00 

S: 5/1401 13:06 

Field Duplicate 

Shipment fcr Case 
Complete? N 

Sample(8) to be used fbr laboratory QC: 

MHF026, MHFD36 

Additional Sampler Slgnature(s): 

Concentration: i, a Low, M • Low/Medium, H • Hl( Typert)Bslanatec composite o c , Grab n G Analysis Key: 

Dl\il = CLP TAL DissoNed Metals, TM = CLP TAL Total Metals 

Chain of Custody Seal Number: 

Shipment iced?. 

TR 8-491421170-052401-0001 i; 
PR provides preliminary results. Requests fbr preliminary results will Increase analytical costs. a* 
Send Copy to: Contrart Laboratory Analytical Services Support, 2000 Edmund Halley Dr., Reston, VA. 201814436 Phone 703/2644348 Fax 703/2644222 F2V5.0.66 Page 2 of 3 



^ E P A ^^^^^ Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Region: 8 

Project Code: 

Account Code: 

CERCLIS ID: UT0002006981 

Spill ID: 

Site Name/State: Empire Canyon/UT 

Project Leader: Alan V. Jones 

Action: 

Sampling Co: Utah DEQ/DERR 

Date Shipped: 5/24^1 

Carrier Name: FedEx 

Chain of Custody Record 

/Vlrbill: 

Shipped to: 

2191062646 

Sentinel Inc. 
116 Washington Street, 
NE 
Huntsville AL 36801 
(256)534-9300 

Case No: 

DAS No: 

29304 R 
Relinquished By (Date/Time) 

^QQ^^^h^SJZ^Ip]\9hc^ 

Sampler 
Signieur« 

Received i y (DMe/Tlrne) 

INORG/VNIC 
SAMPLE No. 

MATRIX/ CONC/ 
SAMPLER TYPE 

/ANALYSIS/ 
TURNAROUND 

TAG Noy 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

MHFD33 

MHFD34 

MHFre« 

MHFD36 

MHFD37 

MHFD38 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V.Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM (14) 

TM (14) 

8188971 (Ice Only) (1) 

8188972 (ice Only) (1) 

8iaa973 (Ice Only) (1) 

818a974 (Ice Only) (1) 

8188975 (Ice Only) (1) 

818^76 (Ice Only) (1) 

EC-SD-29 

E C - S D ^ 

EC-SD-31 

EC-SD-32 

EC-SD-33 

EC-SD-34 

S: 

S; 

S: 

S: 

S: 

S: 

5/1401 

5/1401 

5/1001 

5/I81OI 

5/1801 

5/18«1 

12:50 

12:40 

14:00 

14:05 

13:45 

13:36 

QC 
Type 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: 

MHFD26, MHFD36 

Additional Sampler Slgnature(s): 

Concentration: t a Low, M > Low/Modlum, H a Hi( TypertJesignato: Compotlto a c . Grab a o Analysis Key: 

DM 3 CLP TAL Dissolved Metals, TM = CLP TAL Total Metals 

TR 8-491421170-052401-0001 

Chain of Custody Seal Number: 

Shipment iced?. 

PR provides prelindnary results. Requests for Drellmlnary results win Increase analytical costs. g^ba 
Send Copy to: Contract Laboratory Analytical Services Support 2000 Edmund Halley Dr., Reston, V/V. 201»1443e Phone 703/2644348 Fax 703/2644222 F2V6.0.66 Page 3 of 3 



^ E P ^ USEPA Contract Laboratory Program 
Inorganic Traffic Report 8i Chain of Custody Record 

Case No: 

DAS No: 

29410 

^ 

Region: 

Project Code: 

Account Code: 
CERCLIS ID: 

Spill ID: 
Site Name/State: 

Project Leader: 
Action: 

Sampling Co: 

6 

UT00020G69ei 

Empire Canyon/UT 

Alan V. Jones 

Utah DEQ/DERR 

Date Shipped: 6/12/01 

Carrier Name: FedEx 

Airbill: 821418983118 

Shipped to: Liberty Analytical 
501 Madison Avenue 
Cary NC 27513 
(919)379-4080 

Chain of Custody Record 

Relinquished By (Date/Time) 

l C M ^ ? y ^ fc/l2/0//gggt 

SlgnatoJeepfluA V ^ " ^ ^ 

Received By (Date/Time) 

INORGANIC 
SAMPLE No. 

MATRIX/ CONC/ 
SAMPLER TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE COLLECT 
DATErriME 

ORGANIC 
SAMPLE No. 

QC 
Typo 

MHFD39 

MHFD40 

MHFD41 

MHFD42 

MHFD43 

MHFD44 

MHFD45 

MHFD46 

MHFD47 

SurfaceWater/ 
Alan V./Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

SedlmenV 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

Sediment/ 
Alan V. Jones 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

L/G 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM (14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

8188292 (HN03), 
8188293 (HN03) (2) 

8186294 (HN03)(1) 

8188296 (HN03)(1) 

8188297 (HN03)(1) 

8188298 (Ice Only) (1) 

6188300 (Ice Only) (1) 

EC-SW-13 

EC-SW-14 

EC-SW-16 

EC-SW-23 

EC-SD-35 

EC-SD-37 

S: 5/31/01 11:40 

S: S/31C1 11:20 

8188295 (HN03)(1) EC-SW-15 S: SQ1/01 13:40 

S: SOICI 14:10 

S: 5/31A31 14:30 

S: 501A31 11:40 

8188299 (Ice Only) (1) EC-SD-36 S: 5^1 AJf 11:20 

S: 501/01 13:40 

818^78 (Ice Only) (1) EC-8D-38 S: 501C1 14:10 

Field Duplicate 

Shipment for Case 
Complete? N 

Analysis Key: 

Sainple(s) to be used fbr laboratory QC: 

MHFD39 MHTOMS 
Additional Sampler Signature(s): 

Concentration: | . » Low, M • Low/Medium, H • Hit Typ»rt>wignatai compotlto a c . Grab a G 

TM = CLP TAL Total Metals 

Chain of Custody Seal Numlwr: 

Shipment Iced?. 

TR 8-491421170-061101-0001 ^ 
PR provides preliminary results. Requests Ibr preliminary resuitt will Increase analytical costs. « 
Send Copy fo: Contract Laboratory Analytical Services Support, 2000 Edmund Halley Dr., Reston, VA. 201914436 Phone 703/2644348 Fax 703/2644222 F2VS.0.66 Page l o f l 



E R ^ USEPA Contract Laboratory Program 
Inorganic Traffic Report 8i Chain of Custody Record 

Case No: 

DAS No: 

29516 R 
Region: 8 

Project Code: 

Account Code: 

CERCLIS ID: UT0002005g81 

Spill ID: 

SKe Name/State: Empire Canyon/UT 

Project Leader: Alan V. Jones 

Action: 

Sampling Co: Utah DEQ/DERR 

Date Shipped: 7/16^)1 

Carrier Name: FedEx 

Airbill: 829161972168 

Shipped to: Liberty Analytical 
501 Madison Avenue 
Cary NC 27513 
(919)379-4080 

Chain of Custody Record 

Relinquished By (Date/Time) 

AibM\lW-7//Wg/ll'3P 

Sampltr 
Signature: 

Received By 
^ 

(Date/Tinte) 

INORGANIC 
SAMPLE No. 

MATRIX/ CONC/ 
S/UMPLER TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No/ 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE OOLLECT 
laATEaiME 

ORGANIC 
SAMPLE No. 

QC 
Typo 

MHEH53 

MHEH54 

MHEH55 

MHEH56 

MHEH57 

MHEH58 

MHEH59 . 

MHEH60 

MHEH61 

MHEH62 

SurfaceWater/ 
Alan V.Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaceWater/ 
Alan V. Jones 

SurfaRft Water/ 
Alan V. Jones 

SurfaceWater/ 
Alan V.Jones 

Surface Soil 
(O'-l 2")/ 
Alan V. Jones 
Surface Soil 
(O'-l 2')/ 
Alan V. Jones 
Surface Soil 
(0'-1Z')/ 
Alan V; Jones 
Surface Soil 
(Of-12')/ 
Alan V. Jones 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

DM (14) 

TM(14) 

DM (14) 

TM(14) 

DM (14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

8171698 (HN03)(1) 

817ie99(HN03)(1) 

81717D0(HNO3)(1) 

8189811 (HN03)(1) 

8189812 (HN03)(1) 

8189913 (HN03)(1) 

8189914(1) 

8169815(1) 

8189816(1) 

8189817(1) 

EC-SW-16 S: 6/25/01 14:40 

EC-SW-18 S: 6QS01 14:40 

EC-SW-19 S: 6G501 14:25 

EC-SW-19 8: 6QSC1 14:25 

EC-SW-20 S: 6125101 14O0 

EC-SW-20 

EC-SF-40 

EC-SF-41 

EC-SF-« 

EC-SF-43 

S: 6/2501 14:00 

S: 7/2/01 11:10 

S: 7I2J01 13:15 

S: 7/2AD1 13:35 

S: 712J01 14:00 

Shipment for Cast 
Complete? N 

Sample(s) to be used fbr laboratory QC: 

MHEH55, MHEH62 

Additional Sanqiler Slgnature(s): 

Concentration: | . « t o w , M a tow/Medium, H » H l | Typert)»slgnate{ compotlto a c . Grab a o /toaiysis Key: 

DM = CLP TAL Dissolved Metals, TM = CLP TAL Total Metals 

Chain of Custody Seal Number: 

Shipment Iced?. 

TR 8-491421170-071601-0001 g 
PR provides preliminary results. Requests for orelbninary resuitt will Increase analytical costs. a 
Send Copy to: Contract Laboratory Analytical Services Support. 2000 Edmund Halley Dr., Reston, VA. 20191-3436 Phone 703/2644348 Fax 703/2644222 F2VS.0.ee Pagel of 1 



^ E P A ^^^^"^ Contract Laboratory Program 
Inorganic Traffic Report 8i Chain of Custody Record 

Region: 8 

Project Code: 

Account Code: 

CERCLIS ID: UT0002005g61 

Spill ID: 

Site Name/State: Empire Canyon/UT 

Project Leader: Alan V.Jones 

Action: 

SamplingCo: Utah DEQ/DERR 

Oate Shipped: 10/2401 

Canier Name: FedEx 

Airbill: 821418983173 

Shipped to: Sentinel Inc. 
116 Washington Street, 
NE 
Huntsville AL 36801 
(256)5349600 

Case No: 29882 

DAS No: 

Chain of Custody Record 

Relinquished By (Date/Time) 

* ^ ^ ^ W ^ */on?'a: 
2 u ^ 
3 

4 

R 
Signature: G!»^^1 ] I $ S Y ^ 

Received By i tiateKlme) | 

INORGANIC 
SAMPLE No. 

MATRUO CONC/ 
SAMPLER TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNo7 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE OOLLECT 
DATErriME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MHEH65 

MHEH66 

MHEH67 

MHEH68 

MHEH68 

MHEH70 

MHEH71 

MHEHT2 

MHEH73 

MHEH74 

Surface Soil 
(Qf-IZ-)/ 
Alan V. Jones 
Surface Soil 
(0r.12-)/ 
Alan V.Jones 
Surface Soil 
[cr-izy 
Alan V.Jones 
Surface Soil 
(a'-12-)/ 
Alan V. Jones 
Surfece Soil 
(O'-l 2')/ 
Alan V. Jones 
Surface Soil 
(V^^2')I 
Alan V. Jones 
Surface Soil 
(Qf-IZ^/ 
Alan V. Jones 
Surface Sou 
{cr-i2y 
Alan V. Jones 
Surface Soil 
(or-iz-)/ 
Alan V. Jones 
Surface Soil 
{(T-1T)I 
Alan V.Jones 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM (14) 

TM(14) 

TM(14) 

8189918 (Not preserved) 

(1) 

8189819 (Not preserved) 

(1) 

8189820 (Not preserved) 

(1) 

8189821 (Not presented) 

(1) 

6189922 (Not presen/sd) 

8189823 (Not presen/ed) 

0) 

8189924 (Not presenred) 

(1) 

8189925 (Not preserved) 
(1) 

8189926 (Not preserved) 

8189827 (Not preserved) 

(1) 

EC-SF-44 

EC-SF-45 

EC-SF-46 

EC-SF-47 

EC-SF-48 

EC-SF-48 

EC-SF-SO 

EC-SF-S1 

EC-SF-52 

EC-SF-53 

S: 

S: 

S: 

S: 

8: 

S: 

S: 

S: 

S: 

S: 

10/1601 

10/16C1 

10/1601 

10^16^)1 

10/16A31 

10/1601 

10/1601 

10/1601 

1Q/1601 

1Q/16K)1 

900 

9:10 

9:40 

10:15 

11:10 

12-25 

12:40 

13:00 

13:20 

13:36 

Shipnwnt for Case 
Complete? N 

/^alysls Key: 

TMs CLP TAL Total Metals 

Sample(8) to be used tbr laboratory QC: 

MHEH67, MHEH79, MHEH85 

Additional Sampler Signature(s): 

Concentration: L a Low, M a Low/Medium, H a H l | Typefl3»signate: comporite a c . Grab a o 

TR 8-491421170-102401-0001 
PR provides preliminary results. Requests for preliminary results will Increase analytical costs. 
Send Copy to: Contract Laboratory Analytical Services Support, 2000 Edmund Halley Dr.. Reston, V/L 20191-3436 

Chain of Custody Seal Number: 

Shipment Iced? ] \ 0 

Phone 703/2644348 Fax 703/2644222 F2V5.0.66 Paget of 3 



^ c p ^ USEPA Contract Laboratory Program 
Inorganic Traffic Report 8i Chain of Custody Record 

Case No: 

DAS No: 

29882 R 
Region: 

Project Code: 

Account Code: 

CERCUS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

UT00020Qe981 

Empire Canyon/UT 

Alan V. Jones 

Utah OEQ/DERR 

Date Shipped: 10/2401 

Carrier Name: FedEx 

Otain of Custody Record 

Airbill: 

Shipped to: 

62141698 3173 

Sentinel Inc. 
116Washington Street, 
NE 
Huntsville AL 36801 
(256) 534^600 

Reiinquished By (Date/Time) 

i()lk\iyv;^i0|2.'f/pi \m 

Sampler 
Signaturt; 

Received By 

INORGANIC 
SAMPLE No. 

MATRUO CONC/ 
SAMPLER TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No/ 
PRESERVATiVE 

STATION 
LOCATION 

SAMPLE 0OLl£CT 
DATErriME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MHEH75 

MHEH76 

MHEH77 

' 
MHEH78 

MHEH79 

MHEH80 

MHEH81 

MHEH82 

MHEH83 

MHEH84 

Surface Soil 
(O'-izy 
Alan V.Jones 
Surfiice Soil 
(O'-IZ')/ 
Alan V. Jones 
Surface Soil 
(O'-IZ-)/ 
Alan V.Jones 
Surface Soil 

, (O'-IZ")/ 
Alan V. Jones 
Surface Soil 
(O'-IZ')/ 
Alan V. Jones 
Surface Soil 
(Cr-1T)I 
Alan V.Jones 
Surface Soil 
(C-IZO/ 
Alan V. Jones 
Surface Soil 
(Or-IZO/ 
Alan V. Jones 
Surface Soil 
(O'-IZ-)/ 
Alan V. Jones 
Surfece Soil 
(Or-IZ')/ 
Alan V. Jones 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

UG 

TM(14) 

TM(14) 

TM(14) 

TM(14). 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

TM(14) 

8169828 (Not presented) 
0) 

8188929 (Not presenred) 
(1) 

8189830 (Not preserved) 
(1) 

8189831 (Not preserved) 
(1) 

8168832 (Not preserved) 
(1) 

8169933 (Not presented) 

6189934 (Not presented) 

(1) 

8189936 (Not preserved) 
(1) 

8189836 (Not presen/ed) 
(1) 

6189937 (Not preserved) 

(1) 

EC-SF-54 

EC-SF-S5 

EC-SF-56 

EC-SF-57 

EC-SF-58 

EC-SF-59 

EC-SF-eO 

EC-SF-61 

EC-SF-62 

EC-SF-63 

S: 

S: 

S: 

S: 

S: 

S: 

S: 

S: 

8: 

S: 

10/16/01 

10/16/01 

10/16C1 

1(V16/D1 

10/1601 

10/1601 

10/1601 

10/1601 

10/1601 

9^401 

13:45 

14:10 

14:25 

14:50 

15.05 

15:15 

15-.30 

. 15:35 

15:50 

9:30 

Shipnnnt for Case 
Complete? N 

Analysis Key: 

TM = CLP TAL Tofel Metals 

Sample(s) to be used for laboratory QC: 

MHEH67, MHEH70, MHEH85 

Additional Sampler Slgnature(s): 

Concentration: L a tow, M a Low/Modlum, H a HH TyptmMlflnatt: compoelto a c, Grab a o 

TR 8-491421170-102401-0001 

Chain of Custody Seal Number: 

Shipment Iced? Y W " 

PR'provldes preliminary results. Requests for preliminary results will Increase analytical costs. S ^ i a 
Send Copy to: Contract Laboratory Analytical Seiylces Support, 2000 Edmund Halley Dr., Reston, VA, 201814436 Phone 703/2644348 Fax 703/2644222 F2V5.0.66 Page 2 of 3 



S E P A ^^^^^ Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Region: 8 
Project Code: 
Account Code: 
CERCLIS ID: UT000200SgB1 
Spill ID: 
Site Name/State: Empire Canyon/UT 
Project Leader: Alan V.Jones 
Action: 
SamplingCo: Utah DEQ/DERR 

Date Shipped: 10/2401 
Carrier Name: FedEx 
Airbill: 821418963173 

Shipped to: Sentinel Inc. 
116 Washington Street, 
NE 
Huntsville ALafiROI 
(256)534^800 

Case No: 29882 1 ^ 

DAS No: i x 

Chain of Custody Record 

Relinquish^ By Date / Time) 

lOJi^WTf \H^ Dl ly .^ 

2 . IJ V 
3 

4 

Signieurac ( J l lV \ \ . H ^ 

Received By (d H? 
birli;!.) 

INORGANIC 
SAMPLE No. 

MATROO 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE COLLECT 
DATEH'IME 

ORGANIC 
SAMPLE No. 

QC 
Typo 

MHEH85 

MHEH86 

Surface Soil 
(or-iz-)/ 
Alan V.Jones 
Surface Soil 
(0r'-12»)/ 
Alan V. Jones 

UG 

UG 

TM(14) 

TM(14) 

8189938 (Not presen«d) 
(1) 

8189938 (Not presenwd) 
(1) 

EC-SF.64 

EC-SF-6S 

S: 9/401 , 

S: 9/401 

9:45 

10:00 

SMpment for Case 
Complete? N 

Sample(s) to be used fbr laboratory QC: 

MHEH67, MHEH79. MHEH85 

Additional Sampler Signature(s): Chain of Custody Seal Number: 

Analysis Key: 

TM = CLP TAL Total Metals 

Concentration: | . , |.ow, M a Low/Medium, H a Hlf Typert>»slgnate: composite a c, Grab a G Shipment iced? y ^ ^ 

TR 8-491421170-102401-0001 
PR'provldet preliminary results. Requests for preliminary results will Increase analytical costs. 
Serid Copy to: Contract Laboratory Analytical jervlctt Support, 2000 Edmund Halley Dr., Reston, VA. 201914436 Phone 703/2644348 Fax 703/2644222 

REGION COPY 
F2VS.0.e6 Paqe3or3 



Appendix D 

Data Validation Summary and CLP Data Sheets 
(See volume bound separately) 



Appendix E 

Population Analysis using 2000 Census Data 



Empire Canyon Population Analysis based on 2000 Census. 

DISTANCE 
Site Property 
0 - 0.25 Miles 
0.25 - 0.5 Miles 
0.5 -1 Miles 
1 - 2 Miles 
2 - 3 Miles 
3 - 4 Miles 

POPULATION 
0 

119 
284 
684 

1682 
3779 
1492 

CUMULATIVE POPULATION 
0 

119 
404 

1088 
2770 
6549 
8041 



6000 F 

0 - 0.25 Miles 
0.25 - 0.5 Miles 
0.5 -1 Miles 
1 - 2 Miles 
2 - 3 Miles 
3 - 4 Miles 
Site Property 

Utah Department of 
Environmental Quality 

Division of Environmental 
Response and Remediation 
APPENDIX E 

POPULATION BLOCKS WITHIN 
4 MILES, 2000 CENSUS 

Empire Canyon 
Summit County, Utah 

by: Alan V. Jones date: 11/20/02 



Attachment A 

Tracer Study Results Report 
(See volume bound separately) 

) 




