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Dear Mr. Chavez:

Enclosed is the Analytical Results Report for the Mount Olivet Cemetery Plume site, located
in eastern Salt Lake City, Salt Lake County, Utah.

The report is a compilation of studies performed by EPA and EPA contractors, and the Utah
Division of Response and Remediation documenting PCE (perchloroethylene ) contamination of the
shallow aquifer near the Mount Olivet Cemetery. Groundwater flow in the immediate area appears
to move in a northwesternly direction, toward two University of Utah drinking water wells, located
less than 2000 feet away.

An upward hydraulic gradient appears, at present, to be protective of the deeper aquifer.
This deeper aquifer is the water source for the two above mentioned of University of Utah drinking
water wells. However, changes in the hydraulic gradient could cause the plume to migrate to the
deeper aquifer through the PCE-contaminated Mount Olivet Cemetery irrigation well, the abandoned
"Fountain of Ute" University of Utah well, or the underlying geologic strata of the area. We therefore
recommend that this site be evaluated further under the Superfund Program.

If you have any questions concerning this report, please contact Neil Taylor at (801) 536-4100.
Sincerely,
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J. Steven Thiriot, Manager
Site Assessment Section/ CERCLA Branch
Division of Environmental Response and Remediation
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1.0 INTRODUCTION

The Mount Olivet Cemetery Plume (EPA ID # UTD981548985) consists of a contaminated
groundwater plume located in Salt Lake City, Salt Lake County, Utah, The site was known
previously as the Utah Army National Guard Org. Maintenance Shop 5. Previously, the National
Guard Maintenance Shop was thought to be a potential source for the groundwater plume, however

that does not appear to be correct.

The Mount Olivet Cemetery Plume was investigated under the authority of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA), as amended, and in
accordance with applicable provisions of the National Qil and Hazardous Substances Pollution
Contingency Plan (NCP). This report summarizes the results of sampling activities and relates the
sampling results to possible exposure pathways. The Utah Division of Environmental Response and
Remediation (DERR) conducted this investigation during the period of 1996-1999, under agreement
with the U. S. Environmental Protection Agency (EPA). This report provides results of sampling

as part of a Site Inspection in accordance with EPA guidance for activities at CERCLA sites.

In 1996, four soil gas samples were collected from potential contamination sources near the plume.
During the period of June 1998 to January 2000, six groundwater monitoring wells were constructed
near the plume and groundwater samples analyzed for volatile organic compounds.

2.0 OBJECTIVES

The objectives of these investigations were as follows:

L Document groundwater contamination at the site
L Identify possible sources of the groundwater contamination
* Evaluate environmental targets associated with the groundwater pathway and

determine if these targets are, or have the potential of, being exposed.
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3.0 SITE DESCRIPTION
3.1 Site Location

Site Location and Description: The site is located in eastern Salt Lake City, south of the University
of Utah Campus, in the vicinity of the Mount Olivet Cemetery in Section 4, Township 1IN, Range
1E. Geographic coordinates for the site are 40° 45’ 14" north latitude and 111° 50" 42" west
longitude. The plume was first identified as part of routine monitoring of the Mount Olivet
Cemetery’s irrigation well conducted in 1990 by Salt Lake City Department of Public Utilities. A
regional location map is given as Figure 1 on page 18. A site location map is given as Figure 2 on

page 19.
3.2 Operational History

Samples taken from the cemetery irrigation well from 1990 to 1999 by Utah Department of
Environmental Quality and the Salt Lake Department of Public Utilities yield perchloroethylene
(PCE) concentrations in groundwater that exceed both state and federal regulations. The EPA
Maximum Contaminant Level (MCL) for PCE in drinking water is five parts per billion (ppb)'~.
Since the initial report in 1990, levels of the contaminant have ranged from 11 to 184 ppb® in

samples collected from the Mount Olivet Cemetery irrigation well.
Dimensions of the Mount Olivet Cemetery Plume site, or the extent of potential contamination, is
not known. Identified potential sources are the former dry cleaning operation on the VA Medical

Center campus in Building 7, former chemical storage operations at Fort Douglas Building 515, and

a former Utah National Guard vehicle maintenance facility.
3.3 Previous Investigations

A Preliminary Assessment for the Utah Army National Guard Org. Maintenance Shop was

conducted in 1989, This shop is located immediately to the east of the cemetery and was at one time
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thought to be a potential source of the contamination found in the Mount Olivet Cemetery well. This

has not proven to be correct.

On May 19 and 22, 1995, Ecology and Environment Inc., under contract to the Environmental
Protection Agency, collected 15 soil-gas samples from several locations near the site. Two of the
15 soil gas samples contained organic chlorides. Sample OC-5G-06 was collected from Mount
Olivet Cemetery and yielded 16 ppb of PCE. Sample NG-SG-02, was collected near one of the
National Guard maintenance buildings and yielded 1 ppb of TCE.

On June 26, 1995 Ecology and Environment Inc., using the Geoprobe, collected soil gas samples at
several locations near the National Guard maintenance buildings and near the Veteran's Medical
Center. The initial objective of the sampling event was to obtain groundwater samples. However,
a hard caliche layer prevented the Geoprobe from penetrating beyond four feet below grade. All

samples were negative for organic chiorides.

Since the groundwater plume was initially identified in 1990, samples of groundwater from the
Mount Olivet Cemetery irrigation well have been collected annually. The well is 470 feet deep and
screened the majority of this length, through both confined and unconfined aquifers. PCE levels in

samples collected from the well have ranged from 11 to 184 ppb®.

More recent activities, conducted in the hope of identifying the contamination source, are described

in section 4.0 “FIELD ACTIVITIES”.

4.0 FIELD ACTIVITIES

4.1 Sample Collection

In November of 1996, soil gas samples were collected by an EPA contractor from three locations,
using a Geoprobe truck-mounted system. Sample locations and sample results are given in Table
1. Concentrations are given in ppb. The field activities report for this sampling effort is included

as Appendix A.
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Table 1 - November 1996 Soil Gas Sample Locations and Results

Boring No. Location 1,1-DCE 1,2-DCE TCE PCE

0-5G-1 VA Medical Center Southeast of ND ND ND 1.9
Building 6

0-8G-2 Fort Douglas Center of Red Butte ND ND ND ND
Gulch, southwest of Coast Guard
Maintenance Shop

0-5G-3 Fort Douglas Northwest side of ND ND ND ND
Red Butte Gulch, southwest of
Coast Guard Maintenance Shop

0-8G-4 Fort Douglas Southwest of ND ND 3.4 49.0
loading dock for Building 515
(old brig)

During June - August of 1998, five monitoring wells were installed east and southeast of the Mount
Olivet Cemetery. The wells were located to provide information about the groundwater gradient,
the groundwater flow direction, and the extent of organic chloride contamination to determine
potential PCE source areas. Each well location was selected based on samples collected from
previous wells and the expected groundwater flow direction. The wells were numbered sequentiallj
based on order of installation, The wells were sampled for organic chloride and metals analysis in
November of 1998. The Site Activities Report for the monitoring well construction and sampling

is included as Appendix B.

Monitoring well EPA-MW-03 was abandoned in September 1999 due to planned construction in the
area. A sample was collected from the well by an EPA contractor prior to abandonment and
submitted to Datachem Laboratory in Salt Lake City for PCE analysis. The reported PCE

concentration in the sample was 7.1 ppb.

During September of 1999, an additional monitoring well (EPA-MW-06) was installed in the
southeast corner of Sunnyside Park. This well was located upgradient of wells with PCE
contamination and upgradient of the sewer line that originates from the former dry cleaning facility
at the VA Medical Center. On January 6, 2000 an EPA contractor collected a sample from
monitoring well EPA-MW-06 for organic chloride and metals analysis. The Site Actiyities Report

for the well construction and sampling is included as Appendix C.
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During August and September 1998, five screening samples were collected of spring water emerging

west to southwest of the Mount Olivet Cemetery. These samples were coliected in an attempt to

track the plume’s western and southwestern extent, under the assumption that groundwater flow is

to the west to southwest.

Table 1 on page 23 summarizes groundwater sample results.

Deviations from the Work Plan

The original work plan for placement and sampling of monitoring wells was approved by EPA in

February 1996; however, subsequent events led to a substantial modification of the work plan.

Changes included the following:

FEy

Placement 5ncl sﬁmpling of the wells was conducted by EPA contractors rather than by
contractors selected by DERR. The sampling and analysis methods were, therefore,
those routinely used by the contractors, which were reviewed and approved by both EPA

and DERR.

The location of the first monitoring wells placed and sampled (EPA-MW-01S and EPA-
MW-01D) was modified slightly to be east of Guardsman Way. These first wells
detected PCE in the shallow groundwater. The work plan incorrectly assumed this well
to be uj:»gradient of the groundwater contamination plume. The location and number of
subsequent wells, therefore, was changed to locations mostly likely to provide useful

information on the extent and source of the groundwater plume.
Groundwater samples collected from monitoring wells were analyzed for both metals and

volatile organic compounds to provide additional information useful in ensuring the same

aquifer was being sampled in each monitoring well.
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* Groundwater samples collected by DERR staff include the 1511 East 500 South Salt
Lake City well and the Mount Olivet Cemetery irrigation well.

4.2 Quality Assurance/Quality Control (QA/QC)

All groundwater samples collected from existing wells by DERR personne!l were handled under strict
chain-of-custody, packed on ice to 4° Celsius, sealed and shipped express mail to Southwest

Laboratory of Oklahoma (an EPA Contract Laboratory) , and analyzed under Routine Analytical
Services (RAS) for VOA’s. A carbon-filtered deionized water sample was collected and traveled
with the other samples. Data validation was checked by URS Operating Services (an EPA

contractor). The data was considered acceptable with qualifiers added by the reviewer.

Screening samples collected from flowing springs by DERR personnel were handled under strict
chain-of-custody, packed on ice to 4° Celsius, and transported to the Utah State Health Department
Laboratory and analyzed for VOA’s. A deionized water sample traveled with each sample as a trip

blank.

Quality control requirements for air samples are not documented; therefore, data from the November
1996 soil gas sampling event were reviewed for compliance with Method 8260 water analysis quality
control criteria. Based on this review, the data were found to be acceptable for the intended
purposes. More detail concerning quality control criteria for the November 1996 sampling event is

contained in Appendix A.

Quality control procedures for the EPA monitoring well sampling events are described in

Appendices B and C.

5.0 WASTE/SOURCE CHARACTERISTICS

PCE (also known as tetrachloroethene and tetrachloroethylene) is a synthetic, colorless,

nonflammable chlorinated solvent that is commonly used for dry cleaning fabrics and for metal-
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degreasing operations. Solvent soaps, printing inks, some lubricants, and silicones also may contain
PCE’. Dimensions of the Mount Olivet Cemetery Plume site, or the extent of potential
contamination, is not known. The width of the PCE plume is greater than 900 feet at well EPA-
MW-01 based on the 320 ppb and 11 ppb PCE concentration in monitoring wells EPA-MW-01 and
EPA-MW-03 respectively. Groundwater elevation data obtained from EPA monitoring wells reveals
that groundwater in the immediate area flows in a northwestern direction. Based upon this
groundwater flow and PCE concentrations, the source for contamination of the aquifer is southeast
of monitoring wells EPA-MW-(01S and EPA-MW-02 and northwest of monitoring well EPA-MW-
06. The only identified potential source of PCE in this area is the sewer line that originates from

the former dry cleaning facility at the VA Medical Center.
6.0 GROUNDWATER EXPOSURE PATHWAY
6.1 Hydrogeology

The geographic coordinates and elevation for each installed monitoring well described in Appendices
B and C were surveyed by ESI engineering. UOS measured groundwater depths for each monitoring
well on September 1, October 22, and November 10, 1999. Depths to the water table in this area
vary from about 118 to 205 feet. Depths to groundwater in five of the six monitoring wells are given
in Table 6 of Appendix B. Installation of the last monitoring well (EPA-MW-06) is described in

Appendix C. Depth to groundwater in this monitoring well is 118 feet.

Ground water in the Salt Lake Valley occurs in a confined (artesian) aquifer, a deep-unconfined
aquifer and a shallow-unconfined aquifer. All of the aquifers are connected hydraulically to some

degree; thus, composing the groundwater reservoir in the Salt Lake Valley’.
Based upon October 1998 groundwater elevation measurements by UOS, flow direction of the

unconfined aquifer in the immediate vicinity of the site is northwest at an approximate 2% grade.

This flow direction is approximately opposite of the surface topography which slopes toward the
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southeast. The groundwater elevation above mean sea level of the EPA monitoring wells as

measured on October 22, 1998 is given in Figure 3 on page 20

The "principal aquifer” in the valley consists of the confined and the deep-unconfined aquifers. The
primary recharge areas for the principal aquifer are along the mountain fronts on the eastern and
western sides of the valley. The Mount Olivet Cemetery Plume is located in a transitional area that
includes both primary and secondary aquifer recharge areas. The primary recharge area includes the
Wasatch Front and upper bench where confining layers are thinner than 20 feet'. The secondary
recharge areas are characterized by a shallow unconfined aquifer and a confining aquifer separated
by a confining layer. Information from EPA monitoring well EPA-MW-01D indicates the deeper
aquifer displays an upward hydraulic gradient at this point. A branch of the Wasatch Fault extends
approximately through the Mount Olivet Cemetery, however, it is unlikely that the fault influences

shallow groundwater flow through unconsolidated materials.
6.2 Groundwater Targets

Two drinking water wells owned by the University of Utah are located approximately 2000 feet
northwest of the Mount Olivet Cemetery well at 1511 East 500 South. A drinking water well owned
by Salt Lake is located approximately 1000 feet to the north. Both the University of Utah wells and
the Salt Lake City well are routinely sampled by the water utilities, generally annually, for VOC
regulated contaminants. The most recent analytical results for the University of Utah wells
(December 1999) and the Salt Lake City wells (July 1998) are non-detect for all regulated VOC’s’

Historical analyses for the University of Utah wells, dating back to 1994, are also negative for
regulated VOC’s. Both presently used University of Utah wells appear to be screened in the deep
aquifer®. A well abandoned by the University of Utah is located just west of University of Utah Well
No. 1. This well appears to be screened in both upper and lower aquifers’ and has not been grouted

in®, which could permit contamination to migrate from upper to lower aquifers.

A report giving information about wells located within four miles of the site is given as Appcndfx

D. The most recent information indicates there are 19 municipal wells located within four miles of
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the site. A map showing the location of these wells in relation to sampling points described later in

this report is given as Figure 4 on page 21.
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6.3 Sample Locations

Locations of groundwater samples collected from EPA monitoring wells during November 1998 and
January 2000 are given in Table 2. A map of the EPA monitoring well locations is given as Figure
2 of Appendix B. A detailed review of analytical results is given as Table 4 of Appendix B. General
chemistry along with certain cation and anion results were used to map the hydrochemical facies of
the sample. The data were also compared with sample data from the other monitoring wells on a
Piper diagram (Appendix C, Figure 3). Monitoring well sample cation and anion data plotted in the

same area of the Piper diagram, which indicates that the wells are screened in the same or chemically

similar aquifers {(except well EPA-MW-01D).

Table 2 - Mount Olivet Cemetery Plume
EPA Monitoring Well Sample Locations and Rational
Well No. _ Location Rational
EPA MW-01S Wells EPA-MW-015 and EPA-MW-0{ D are nested wells with total Determine if
depths of 224 and 404 feet. The wells are located in the southwestern contamination is
EPA-MW-01D comner of the Steiner Aquatic Center parking lot, approximately 700 feet present in both deep
east of the Mount Olivet well. and shallow aquifers
EPA-MW-02 This well is located approximately 500 fect east of well EPA-MW-01 Determine eastern
and has a screened interval of 175.5 to 205.5 feet bgs in the first aquifer | extent of groundwater
encountered. plume
EPA-MW-03 This well is located approximately 500 feet north of EPA-MW-02, also | Determine northern
on Salt Lake City property. The well has a screened interval of 190 to extent of groundwater
210 feet bgs in the first aquifer encountered. plume.
EPA-MW-04 This well is located in Sunnyside Park, about 850 feet south and 350 Determine southern
feet west of well EPA-MW-01. The well has a screened interval of 143 | extent of groundwater
10 173 feet bgs in the first aquifer encountered, plume
EPA-MW-05 This well is located at the VA Medical Center, approximately 1,700 feet | Determine if
east-northeast of well EPA-MW-01. The well was screened from 186 to | contamination exists
221 feet bgs in the first aquifer encountered, east of the VA
Medical Center
laundry
EPA-MW-06 This well is located in the southeast corner of Sunnyside Park, Determine if
upgradient of other EPA monitoring wells in which PCE was previously { cortamination exists
detected and upgradient of the sewer line that originates from the former | east of the VA
dry cleaning facility at the VA Medical Center. Medical Center
laundry sewer line
Mount Oliver Cemetery Plume Analytical Results Report 7/2000 10




The 1511 East 500 South Salt Lake City municipal drinking water well and the Mount Olivet
Cemetery irrigation well appear to be drawing water from the same shallow aquifer, based upon a

review of well logs. Table 3 is a summary of the well log comparison.

Table 3
Mount Olivet Irrigation Well and 1511 East 500 South Salt Lake City Well
Well Log Comparison
Mount Olivet Irrigation Well - Grade Elevation 4630 Feet Salt Lake City Well - Grade Elevation 4710 Feet

Below Formation Comments Below Formation Comments
Elevation | Grade Elevation | Grade

0-3 Soil 0-2 top soil

313 rock and boulders 2-210 clay, gravel, boulders

13-16 gravel

16-20 boulders

2045 boulders and clay

45-52 rock and boulders

52-70 clay and boulders

70-80 boulders

80-85 boulders and clay

85-90 boulders
4490 90-165 boulders and clay water - 140" 4500 210-216 clay, gravel waler
4435 175-195 water gravel water, perforated | 4474 216-236 clay, gravel
4425 195-205 boulders perforated 4444 236-266 clay, gravel perlorated
4415 205-215 boulders and clay 4412 266-298 sand, gravel perforated
4395 215-235 water gravel perforated 4362 298-348 sand gravel, boulders perforated
4350 235-280 yetlow clay 4322 348-380 sand gravel, conglomerate

perforated

280-305 boulders, fine sand perforated
4320 305-310 boulders and clay perforated
4315 310-315 sandy rock perforated
4292 315-338 conglomerate perforated 4302 l 380-400 | conglomerate | perforated

On September 22, 1998 groundwater samples were collected from these two existing well
locations. A list of samples associated with this sampling effort is given in Table 4. The
municipal well was selected as a sampling point to verify contamination did not extend to this
well. The analytical results and quality assurance summary is given as Appendix E. The grants

of access, chain-of-custody forms, and shipping information is given as Appendix F.
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MT-01 Mt Olivet Cemetery irrigation | Verify presence/absence of VOA’s
well in groundwater

MT-02 1511 East 500 South Salt Determine northern extent of
Lake City municipal well groundwater plume

MT-03 Trip Blank Quality Control

On August 5 through September 4, 1999 four springs located approximately 4 mile southwest to
west of the Mount Olivet Cemetery were sampled for VOC’s. The name and location of the
springs are given in Table 5. Spring samples were collected in an attempt to identify the western
an southwestern extent of the groundwater plume. The spring samples were collected before
groundwater elevation measurements in EPA monitoring wells had revealed a northwestern
groundwater flow direction. The samples were collected for screening purposes only and were

submitted to the Utah State Health Department Laboratory for VOC analysis.

[
ng

SP-1 Our Lady of Lourds Spring | 1063 East 700 South

Sp-2 Benson Spring 761 South 1100 East

SP-3 Smith Spring 1123 Alpine Place

SP-4: Bowen Spri ng 1220 E_E_ast Yale Ave
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6.4 Analytical Results

PCE was the primary VOC reported in groundwater samples. PCE concentrations ranged from
non-detect at the 10 ppb reporting limit (RL) to 320 ppb. Low concentrations (<10 ppb) of TCE,
chloroform, methylene chloride, and 1,2 - dichloroethene were also reported. The concentrations
of these contaminants were below the 10 ppb RL and considered to be estimated values. The 6
ppb methylene chloride reported as present in the 1511 East 500 South Well sample is most
likcfy a laboratory analysis artifact as methylene chloride was also detected in the trip blank.

Sample EPA-MW-08 was an equipment rinsate sample. The rinsate sample was collected
immediately following the sample at monitoring well EPA-MW-01S which had the highest PCE
concentration of the EPA monitoring wells. Chloroform and PCE were detected in the rinsate
samfale. These results reveal that al0-gallon purge was not sufficient to remove the residual PCE
from the pump. However, other precautions were taken during the sampling event to prevent
cross contamination (i.e., going from low to high concentration wells and pumping larger purge
volumes. Low concentrations of chloroform (< 2 ppb) detected in spring water samples is most

likely the result of chlorinated drinking water recharge of the shallow aquifer.

A map of all well sample locations and PCE analytical results is given as Figure 4 on page 21.
Table 6 on page 23 gives a summary of VOC analytical results. No PCE was detected east of the
VA Medical Center laundry building in which a dry cleaning operation operated historically or

east of the sewer line leading from the laundry building.
6.5 Conclusions

PCE contamination appears, at this point in time to be limited to the shallow aquifer.
Groundwater flow is to the northwest, in the direction of two University of Utah drinking water
wells. The width of the PCE plume is greater than 900 feet at monitoring well EPA-MW-01
based on the 320 ppb and 11 ppb PCE concentration in monitoring wells EPA-MW-01 and EPA-
MW-03 respectively. Based upon the northwestern groundwater flow direction and PCE

concentrations, the source for contamination of the aquifer is southeast of monitoring wells EPA-
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MW-01S and EPA-MW-02, west of EPA-MW-05, and northwest of EPA-MW-06. The only
identified potential source of PCE in this area is the sewer line that originates from the former
dry cleaning facility at the VA Medical Center. Organic chloride contamination appears to be

limited, at this point in time, to the shallow aquifer.

7.0 SURFACE WATER EXPOSURE PATHWAY
7.1 Hydrologic Setting

Hydrology: Red Butte Creek is located about ¥z mile south of the site. An underground, piped
diversion from Red Butte Creek flows under a portion of the site and feeds the Mount Olivet
Reservoir. Reservoir water is used for irrigation in the Cemetery. Occasionally, withdrawals
pump the reservoir essentially dry. Reservoir overflow water enters the city storm sewer
system’. Red Butte Creek flows downstream of the site, through Sunnyside, Miller, and Liberty
Parks and then, largely underground, to the Jordan River about four miles away. Water flowing
northwest of the site would enter the city storm sewer system, underground to the Jordan River.

The 15 mile downstream surface water pathway is illustrated as Figure 5 on page 22.

7.2 Surface Water Targets

Surface Water Pathway Analysis: Red Butte Creek and the Mount Olivet Reservoir are not open
to fishing. The Jordan River is home to various species of waterfowl and is used by some as a.
warm water fishery. Fish that are commonly stocked in the Jordan River are catfish, walleye,

bass, and occasionally rainbow trout'.

7.3 Surface Water Sample Locations

Sampling efforts focused on determining the extent and potential sources of groundwater
contamination. No surface water samples were collected. Groundwater samples collected from
monitoring wells closest to Red Butte Creek (monitoring wells EPA-MW-05 and EPA-MW-06)

were non-detect for PCE. Therefore, it is unlikely that the plume extends as far east as Red
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Butte Creek and is not associated with the University of Utah Building 515 chlorinated solvent

plume.

8.0 SOIL EXPOSURE PATHWAY
8.1 Physical Conditions

The major soil types in the area are of the Bingham-Parley’s association. This association is
characterized by well-drained soils on high lake terraces and alluvial fans''. No evidence of
hazardous waste has been found during previous site visits. The area is generally well vegetated

and lawn covers a great deal of the area.

8.2 Soil Targets

Soil Exposure Pathway Analysis: Soil gas surveys have failed to locate surface soil
contamination. The potential for direct contact via dermal or ingestion pathways appears low.
The number of on-site residents is less than 10. Up-to-date estimates indicate t'hat the population
within Y mile of the site is 563 and within ¥ mile of the site the population is 4892'%. The 1990

population estimates by census tract are given as Appendix G.

Estimates of the nearby population, based on census block information, are presented in the Air
Pathway section of this report. Although large numbers of people frequent the cemetery year
round, the likelihood of direct exposure to PCE through soil contact is not suspected at this time
due to the lack of a definable source. Therefore, no soil sample§ were collected. Land
immediately east of the site is used for a vehicle maintenance facility for the Utah National

Guard. Land farther east and south of the site is used for recreational purposes.
8.3 Soil Sample Locations

Soil gas surveys have failed to locate surface soil contamination. Therefore, no soil samples

were collected.
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9.0 AIR EXPOSURE PATHWAY

9.1 Meteorology

The climate in the Salt Lake Valley is characterized by hot windy summers and cold winters.
Temperatures approaching 100 degrees Fahrenheit are common in the summer months, while
sub-zero temperatures commonly occur during the winter. The average annual precipitation at

the site generally ranges between 10 to 16 inches'.

9.2 Air Targets

Air Exposure Pathway Analysis: A source of surface contamination has not been identified. A
release of PCE to the ambient air would be anticipated when the well is pumped for irrigation.
Cemetery workers have been advised to minimize irrigating lawns when visitors are close by and

to minimize contact with the pumped water.

The nearest residents to the site are within 0.6 mile at the University Village. Population within
four miles of the site, estimated by census block information, is 151,013 persons'*. Appendix G
lists the population estimates by census block, and by Y%, %2, 1, 2, 3 and 4 mile radii from the

site.

9.3 Air Sample Locations

No air samples were collected due to the limited potential for exposure via the air pathway.
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10.0 SUMMARY AND CONCLUSIONS

The Mount Olivet Cemetery Plume site, consists of a groundwater plume contaminated with an
unknown source of PCE. Contamination of the irrigation well, located inside Mount Olivet
Cemetery, was first discovered in 1990, displaying levels of PCE that exceed regulatory levels.
Presently the well is still contaminated. The plume is located in a transitional area that includes
both primary and secondary aquifer recharge areas. The precise dimensions of the contaminated
plume are unknown; however the plume width is greater than 900 feet at well EPA-MW-01 and
appears to be limited to the shallow aquifer. Groundwater flow appears to be to the northwest, in
the direction of two University of Utah drinking water wells. An abandoned University of Utah
well located near the other university wells appears to be screened in both upper and lower
aquifers and has not been grouted in, which could permit contamination to migrate from upper to
lower aquifers. Groundwater samples collected from monitoring wells closest to Red Butte Creek
(EPA-MW-05 and EPA-MW-06) were non-detect for PCE. Therefore, it is unlikely that the
plume extends as far east as Red Butte Creek. Based upon the northwestern groundwater flow
direction and PCE concentrations, the source for contamination of the aquifer is southeast of
monitoring wells EPA-MW-01S and EPA-MW-02, west of monitoring well EPA-MW-05, and
northwest of EPA-MW-06. The only identified potential source of PCE in this area is the sewer

line that originates from the former dry cleaning facility at the VA Medical Center.
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URS OPERATING SERVICES INC.
FIELD ACTIVITIES AND ANALYTICAL RESULTS FOR
SOIL GAS SAMPLING AT THE
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URS OPERATING SERVICES

1099 18TH STREET

SUITE 710

DENVER, COLORADO 80202-1908
TEL: (303) 291-8300

FAX: (303) 291-8296

December 6, 1996

DEQ / DERR ’
RECENED

Mr. Luke D. Chavez

Site Assessment Manager :
U.S. Environmental Protection Agency FEB Ve | 1997 .
Region VIII, Mail Code 8EPR-ER 1
999 18th Street, Suite 500 '
Denver, Colorado 80202 03 HaND DELvVER=D

SUBJECT: START, EPA Region VIII, Contract No. 68-W5.0031, TDD No. 9609-0003
Field Activities and Analytical Results for Soil Gas Sampling at the Mount
Olivet Cemetery Plume, Salt Lake City, Utah, November 1996

Dear Mr. Chavez:

The attached report recounts the soil gas collection field activities and gives the results of the laboratory
analyses of the four soil gas samples collected on November 9, 1996, for the Mt. Olivet Cemetery Plume

site in Salt Lake City, Utah.

If you have any questions, please call me at 291-8270. Please initial both attached copies of this letter
and return them to Janet Benson when you have approved this document.

Very truly yours,

URS, OPERATING SERVICES, INC.

814
EPA ACTION BLOCK

Barty Hayhurst ,

Environmenta] Scientist : 8{‘) proved

cc:  T.F. Suaible/lUOS without attachments O Approved, TDD to follow

File/UOS O Approved as corrected

O Disapproved
O Review with
O Original to .
O Copyto
O Reply envelope enclosed
WElar % -7
Date By

75-60903.00
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URS Opemting Services. Inc. Mu Gtivet Cemetery Plume - Trip Report

START. EPA Region VIil Revision: 0
Contract No, £8-W3-0031 Date: 1271996
Page 1 of 6

Field Activities and Analytical Resuits
for Soil Gas Sampling
Mount Olivet Cemetery Plume
Salt Lake City, Utah
November 1996

INTRODUCTION

URS Operating Services, Inc. (UOS) has been tasked, under Technical Direction Document (TDD} No.
9609-0003 and 9609-0003A, by the Region VIII office of the U.S. Environmental Protection Agency
(EPA), to conduct soil gas sampling in the vicinity of the Mount Olivet Cemetery Plume in Sailt Lake

City, Salt Lake County, Utah (CERCLIS ID # UTD981548985) (Figure 1).

Background information for this site can be found in the Work Plan for the Army National Guard,
Armory/Org. Maintenance Shop 5, Salt Lake County, Utah, prepared by Neil B. Taylor of the Utah
department of Environmental Quality, Division of Environmental Response and Remediation, 1996; the
Environmental Prionities Initiative Preliminary Assessment for the University of Utah, prepared by URS
Consuitants, 1993; and from the Analytical Results Report of the Mount Olivet Well site prepared by
Ecology and Environment, Inc., Technical Assistance Team (TAT), 1995. Sampling rationale, procedures
and protocols are documented in the Field Sampling Plan for the Mount QOlivet Cemetery Plume, Salt Lake

City, Utah. prepared by UOS in October 1996.
SOIL GAS SAMPLING ACTIVITIES

Soil gas samples were collected using the Geoprobe Mode!l 8-M truck mounted system. The probe was
dnven to refusal at each location then retracted approximately six inches to allow the disposable point to
disengage. A line was then run from the end of the probe to an air pump which purged the line. The
purged line was then connected to a Tedlar® Bag in a vacuum chamber and the Tedlar® Bag was allowed

to fill with soil gas in response to the evacuation of the vacuum chamber.

Soil gas samples were initially collected from three separate locations on October 18, 1996. Three soil
gas samples were collected from east and southeast of Building 7 of the Veterans Hospital where a sewer
line exited the building. One sample was taken uphill of the sewer line, one from where the sewer line

exited the building, and the third from a parking area adjacent to the buned sewer line (Photo 1). The

75-60903.00
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START. EPA Region VI1I] Reviston: 0
Contract No. §3-W5-0031 . Date: 12/1996
Page 2 of 6

second area sampled was southeast of the Coast Guard Building maintenance shop on the Fort Douglas
Army Base. The samples were collected in a field near Red Butte Creek Gulch. Two samples were taken
from this lbcation, one from the center of the gulch (Photo 2) and one from the northeast side of the

gulch. The third area sampled was also on Fort Douglas and was located just south of the loading dock

for Building 515 (Photo 3).

~ The soil gas samples that were collected were not by START field personnel because of equipment

operation problems.

A second START field crew re-sampled the locations on November 9, 1996, using the same procedures
from the approved Field Sampiing Plan that were used to collect the original samples. These four
recollected samples were sent to Environmental Chemistry Services, Inc. of Englewood, Colorado, where
they wére analyzed using SW-846 Method 8260 modified for volatile organic compounds in gaseous
phase. The four soil gas samples were received by the laboratory on November [1, 1996, and were

analyzed on November 12, 1996.

Soil gaé. samples were collected from the same locations on November 9. 1996, as had been collected on
October 18, 1996, with the following exception. Orginally three samples were collected behind the
Veterans Hospital Buiiding 7. On the re-sampling date the area where the first two soil gas samples had

been collected was being paved for a parking lot and the construction area was not sampled. All final

sample locations are shown in Figure 2.

SOIL GAS SAMPLE RESULTS

The data were not validated. Quality control requirements for air samples are not documented; therefore,
the data were reviewed for compliance with Method 8260 water analysis quality control criteria. The
review covered holding time, instrument tune, calibration, blank contamination. system monitoring
compounds and [aboratory quality control samples. Based on this review, the data were found to be
acceptable for the intended purposes. Minor non-compliance with method water requirements have no

impact on the reported analyte concentrations.

75-60903.00
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Page 3 0i 6

The soil gas sample results are reported in Table 1. A detection of PCE at 1.9 ppb was recorded at
O-SG-1 (The sewer line leading from the back of the VA Medical Center's Building 7. There were no
detections of 1,1-DCE; +-1.2-DCE: TCE: or PCE in Samples O-5G-2 and O-SG-3 taken from Red Butte
Gulch southwest of the Coast Guard Maintenance Shop. Sample station O-SG-4, from southwest of
Building 515°s loading dock, included detections of TCE at 3.4 ppb and PCE at 45 ppb. A copy of the

complete laboratory results is included in Appendix B.

75-60903.00
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URS Operating Services, Inc.

Mt Qliver Cemetery Plume - Trip Repont

START. EPA Region VIl Revision: Q
Contraet No. 68-W5.0031 Date: 12/1996
Page 6 of 6
TABLE 1
Soil Gas Sample Results
All concentrations in ppb (pg/)
Sample Location 1.1-DCE +.1,2-DCE TCE PCE
Detection Limit 1 1 1 1
0-SG-1 ND ND ND 1.9
VA Medical Center southeast of
Buiiding 6
0-58G-2 ND ND ND ND
Fort Douglas Center of Red
Butte Gulch, southwest of Coast
Guard Maintenance Shop
0-8G-3 ND ND ND ND
Fort Douglas Northwest side of
Red Butte Gulch, southwest of
Coast Guard Maintenance Shop
0-5G-4 ND ND 34 49.0
Fort Douglas Southwest of
loading dock for Building 515
(old brigg

73-60903.00
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PHOTO 1

Location of resampled station number O-SG-01.  This location wus resampled on
November 9. 1996. Soil gas sumpie taken from approximately five feet below parking
lot adjacent to sewer line (note manhole) running northeast to southwest. East of VA
Hospital Building No. 6. John Noto (START) at geoprobe and Robert Blonquist (VA
Medicul Center) observing.

75-60903.00
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PHOTO 2

Location of resampled stations O-SG-2 and O-SG-3. This Jocation was resampled on
November 9. 1996, This focation is in fill material of the guich of Red Butte Creek and
1s east of the Coast Guard Reserve maimntenance shop. Sample O-5G-2 Was taken from
the center of the gulch and sample O-SG-3 was taken between OISG-2 and the
maintenance shop which is northwest of the gulch. Neil Thomas (UtahtDepartment of
Environmental Quality) in foreground observing John Noto (START) at'geoprobe.
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PHOTO 3

Location of resampled station No, O-SG-4. This location was resampled
on November 9. 1996. This location is south of Building 343 or the oid
brig, loading dock. Soil gas sample taken trom approximately 3 feet
below ground surtace.
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CNVHIONMENTAL CHEMISTRY SERVICES, INC.
7108 5. Altun Way, Bhdg. E
Englewond, CO 80112
(303} 890-7606

November 13, 19906

TABLE 1
ECS Project ¥: uUoson Daie Received: 11411196
U0S Project &: 7560903 Date Sampled: 11/9/96
Mathod K& Maod. CIPA B260 Datu Extracted: nfa
Matsix: Air Dato Analyzed: 11112496
Umits: FINT(n
AR 2002271 LABEL ¥ 002271 LABHEL » 0022713 LADRCL # 002274
DETECTION SAMPME & SAMPLE ¥ SAMPME & SAMPLF # QLAMEK
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Table 1 Page 2 ECS Project #U0S011T
LABEL 00221 LABEL # 002272 LABEL ¥ 002273 LABEL # 0022/4 I
DETECTION SAMPLE ¥ SAMPLE # SAMPLE ¥ SAMPLE ¥ BLAMK
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SURROGATE % RECOVERY

UQOS Project #7560003
ECS Project #UQ5011

LABEL F002271 LABEL f002272 LABEL £ 002273 LABEL F 002274
SURROGATE SAMPLE # SAMPLE & SAMPLEY & SAMPLE ¥ BLANK
SURROGATE AMOUNT 0-56-1 0-56-2 0-56-3 0-56-4
1,2 Dichloroethane-D4 S0 13 103 59 100 102
Tolvene-DB S0 ik ) 78 81 g4 16
Hremwlluorobenzena <0 142 102 102 102 101
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1.0 INT C

This report is submitted in accordance with certain task elements specified in Technical Direction Document
(TDD) number 9803-0014 issued to the URS Operating Services, Inc. (UOS) Superfund Technical
Assessment and Response Team (START) in Region VI by the U.S. Environmental Protection Agency
(EPA). START contracted for and managed the installation of six groundwater monitoring wells to

investigate perchloroethylene (PCE) contamination.
2.0 ROUN

The Mt. Olivet Cemetery site is located in Sait Lake City, Salt Lake County, Utah (Figure 1). The site is
generally within the area bounded by 500 South and Sunnyside Avenue and approximately 1400 East and
1900 East Streets. All land in the investigated area is occupied by either municipal, federal, or state
facilities. These include the Veterans Administration (VA) Hospital and campus, the City of Salt Lake
Steiner Swimming Pool, Sunnyside Park, University of Utah practice fields, Utah National Guard Facilities,
and the Mt. Olivet Cemetery. The known area of contamination extends from the southeast quarter of

Sectfon 4 to the northwest quarter of Section 9, T. 1 S., R. 1 E. (U.S. Geological Society (USGS) 1975).

The initial indication of aquifer contarnination occurred when samples collected from an irrigation well at
the Mt. Olivet Cemetery By the State of Utah Department _61' Environmental Quality (UDEQ) were found to
be contaminated with perchloroethylene (PCE), 2 cornmbnly used dry-cleaning fluid and degreaser. The
well was initially sampled in October 1990 and had a reported PCE concentration of 32 parts per billion
(ppb). A PCE concentration of 184 ppb was reported in a sample collected in May 1997.

Previous EPA investigations were conducted by Ecology and Environment, Inc., Region VIII Technical
Assistance Team (TAT), in June 1995 (Ecology and Environment, Inc. (E&E) 1995) and by UOS Region
VII START in October and November 1996 (URS Operating Services, Inc. (UOS) 1996).

The TAT investigation included the area near the Mt, Olivet Cemetery irrigation well, the area behind the
former National Guard Maintenance Facility, and the southwest part of the VA campus. The TAT collected
soil gas samples using a Geoprobe® or 2 manually powered slide hammer. Samples were collected from
depths 12 feet below ground surface (bgs) or shallower. Volatile Organic Compounds (VOC) contamination

was not reported above the 10 ppb laboratory reporting fimit (RL).

75-80314.00
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The UQOS START investigation was conducted under TDD #9609-0003 (UOS 1996). Four soil gas sam:
were collected during the investigation using a Geoprobe®. At the Fort Douglas Military Reservatio.
sample collected adjacent to Building 515 had a PCE concentration of 49 ppb, and a trichloroethene (T*
concentration of 3.4 p‘pb. Two samples collected next to Red Butte Creek were non-detect for PCE.

sample collected from the VA Medical Center near Building 7 had 1.9 ppb PCE (Appendix G).

30  SITE GEOLOGY

The site is approximately one mile west of the Wasatch Mountain front. The site topography slopes w
southwest with a grade of approximately 4%. The site is in a transitional area that includes both primary

secondary aquifer recharge areas. The primary recharge area includes the Wasatch Front and upper be
where confining layers are thinner than 20 feet (USGS 1994). The secondary recharge areas

characterized by a shallow unconfined aquifer and a confined aquifer separated by a confining layer. -
aquifers are part of a basin-fill system that is composed of sediments eroded from the adjacent mbun‘
ranges. The sediments were transported by streams and ancient Lake Bonneville toward the center of
valley. Red Butte Creek is the nearest creek and is located approximately 1,200 feet to the east and sc

of site wells.

Basin-fill aquifers are very complex because they consist of multiple aquifers and confining layers that
both laterally discontinuous and internally heterogeneous (USGS 1994). Contamination in the pnm
recharge areas has great potential 1o affect the principal aquifer because of coarse-grained sediments and k.
conductivity values that enable rapid movement of contaminants from the surface to the aquifer. The

wells and contaminant plume lie within both the primary and the secondary recharge areas based on a US

study of other wells in the area (USGS 1994).

Lake Bonneville occupied what is now the Salt Lake Valley and much of northwestern Utah in the °
Pleistocene epoch (<150,000 to >10,000 years before present (ybp)) with identified shorelines forr
between 30,000 and 10,000 years ago (Hintze 1993). The highest recorded shoreline is at an elevatior
5,090 feet, which is above the elevation of site wells. Shoreline elevations fluctuated between below 4,

feet to 5,090 feet with numerous transgressions and regressions across the current site area.

The result is a complex layering of alluvial fan and lake deposits. Gravel and sand were carried

mountain streams and deposited in the valley or into the lake. Finer sediments were carried farther into

75-80314.00
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valley by the streams or in the lake to the center of the basin (USGS 1994). The coarser sediments along the
mountain front compese the primary recharge areas. Lake-deposited silts and clays make up the confining

layers with their maximum lateral extent defined by former shorelines,

The most recent deglaciation along the Wasatch front has been dated at approximately 8,000 years ybp, when
ice receded in Little Cottonwood canyon. Red Butte Creek and Dry Creek, which bound the site to the south

and north, respectively, lie in V-shaped valleys that do not appear to have contained glaciers.

‘The Wasatch Fault lies along the western edge of the Wasatch Mountain Range. The mountains are an
upraised fault block. The fault line separates the fractured-consolidated strata of the upraised (mountain)
fauit block from the thick accumulations of ailuvial fan and lake deposits at the base of the uplifted mountain
block. The primary recharge area for the principal basin-fill aquifer is at the base of the mountains and

associated fault zone.

4.0 PCE TON AND COMMON USE

PCE is a colorless, nonflammable chlorinated solvent commonly used in dry-cleaning industry and less
commonly for cold cleaning and vapor degreasing of metals. Other reported uses include a chemical
intermediate in the synthesis of fluorocarbon 113, 114, 115, and 116; textile production; insulating fluid and
cooling gas in electric transformers; and typewriter correction flutds. Aerosol formulations, solvent soaps,
printing inks, adhesives, sealants, polishes, lubricants, silicones, and shoe polish are other products that may

contain PCE (EPA 1994),

Estimated 1974 relative PCE consumption by industry was dry cleamng and textile 69%, metal cleaning 16%,

Chemical intermediate 12%, and miscellaneous uses 3%.

The molecular formula of PCE is CCL,CCL, . PCE is relatively volatile with a vapor pressure of 24
millimeters (mm) at 30° C. and has a relatively high density with a specific gravity of 1.626. The solubility
of PCE in water is 1,100 milligrams per liter (mg/L) at 20° C.

The reduction reaction daughter product of PCE is TCE; products of TCE are Cis-Dichloroethene, Trans-
dichloroethene, and 1,1-Dichloroethene (Vogel 1987).

75-80314.00
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5.0 S ACTIVITI VELL INSTALLATION

The activities conducted under this TDD included the installation of six (one dual nested well and fc
individual) groundwater monitoring wells. The wells were installed for a groundwater contaminant plur

investigation to determine a general source area, extent of the plume, and the flow direction of the shallc

aquifer.

The START contracted with Layne Christenson Company, a drilling contractor in Salt Lake City, Utah,
install the wells. Each well was installed with an air rotary drill ng. The wells were installed during Jum
July, and August, 1998. UOS START photographs of the well installations are in Appendix A. The we
were all installed east of the Mt. Olivet Cemetery irmgation well. Samples were collected of the purge wa-
near the completion of each weil development and submurted for VOC analysis. Each sample result was us

to plan the next well location. The wells are numbered based on the order in which they were installed

5.1 WELL INSTALLATION

The wells were installed using air rotary type rigs with advance casing. Air rdtary drilling is a “dr
procedure in which a down-hole bit cuts rock and unconsolidated material that is then carried to t
surface by air. An on-board air compressor is used to supply the air that travels through the dr
string at high pressure and velocity. The casing consists of threaded pipe sections that travels w;
the bit down the length of the borehole. Air pushes the cuttings to the surface and through a cyclo.
where the velocity is decreased prior to exiting the system. The cuttings were captured in a roll~

bin at well EPA-MW-01, and in drums or a small dump truck at the other wells.

UOS START logged the borehole lithology by observing cuttings that exited the cyclone. A limit
number of two-foot split-spoon szlmples were collected from the boreholes. The cuttings yield
only approximate information about subsurface lithology. Information was limited because or
small fragments of rock were carried to the surface, the air also tends to mix particles and fragmer
causing information on bedding and structure to be unobtainable. This mixing renders thin laye
of sand, silt, gravel, and clay indistinguishable. Lithologic logs are attached to this report

Appendix B.

75-80314.00
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Thin saturated (perched) zones may also be penetrated by an air-rotary rig without being identified.
This occurs because positive air pressure at the bit tends to push water out of the path of the bit. If
the borehole is advanced quickly, the casing may seal off the wet zone before water is allowed to
enter the borehole. The hot dry air may also dry the cuttings before they exit the cyclone, The rig
was periodically idled to allow water to flow into the casing when the estimated depth of the first

major aquifer was reached.
5.2 WELL LOCATIONS AND DEPTHS

The wells were located to provide information about the groundwater gradient, the groundwater flow
direction, and the extent of PCE contamination to determine potential PCE source areas. Each well
location was selected based on the samples collected from previous wells and the expected

groundwater flow direction. The wells were numbered sequentially based on order of installation.

Well installation locations were chosen with the goal of determining potential PCE source area(s)
based on the extent of the PCE plume and groundwater flow direction. lde_n_g fied potential PCE
sources are the former dry cleaning operation on the VA Hospital campus 1;1 Building 7, former
operations at Fort Douglas, and a former Utah National Guar& vehicle maintenance facility (Figure
2). Well locations and these potential source areas are illustrated on Figure 2. Lithologic logs for

each well are attached in Appendix B .

All cuttings were either collected in a dump truck and transported to an on-site holding area or
placed on plastic near the borehole. A sample was collected from each cuttings pile and submitted

for VOC analysis. All VOCs were below the laboratory RL.

Wells EPA-MW-01S and EPA-MW.01D are nested wells with total depths of 224 and 404 feet bgs,
respectively. Well dniling and‘installation took piace June 16 through 30, 1998. The wells were
nested in the same borehole. The wells are located in the southwestemn corner of the Steiner
Swimming Pool parking lot, approximately 700 feet east of the Mt. Olivet well (Figure 2). The
screened interval of well EPA-MW-01S is 184 to 224 feet bgs. The screened interval of well
EPA-MW-01D is 364 to 404 feet bgs.

75-80314.00
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Well EPA-MW-02 is located approximately 500 feet east of well EPA-MW-01. The well ©
completed with a screened interval of 175.5 to 203.5 feet bgs, in the first (shallowest) aquifer. ~
well is on Salt Lake City property just west of the VA fence line. Drilling and installation took pt

July 20 through 24, 1998.

Well EPA-MW-03 was installed approximately 500 feet north of well EPA-MW-02, also on &
Lake City property. The screened interval of the well i1s 190 to 210 feet bgs. Installation took pl’
July 28 through 30, 1993

Well EPA-MW-04 was installed in Sunnyside Park, approximately 850 feet south and 350 feet w
of well EPA-MW-01. The borehole was completed to a depth of 173 feet bgs with a scree:
interval from 143 feet to 173 feet bgs. The well is screened in the first aquifer. The weil +

installed July 30 through August 1, 1998.

Well EPA-MW-05 was installed at the VA approximately 1,700 feet east-northeast of w
EPA-MW-01. The well was screened from 186 to 221 feet bgs, in the first aqui{c_r encountered.
well was installed August 28 through August 31, 1998. ‘

5.3 WELL DEVELOPMENT

Layne Chnstenson devclopeﬁ the wells \x;ith a submersible pump at wells EPA-MW.01S ¢
EPA-MW-01D. A bailer was used for developing all other wells. The goal of the well developrﬁ
was to extract fine-grained particles from inside the well and the filter (sand) pack. Table | i
water quantities extracted from each well during development.  All purge water was containeri:
in 55-gallon drums or poly tanks. A sample was collected from each drum and tank and submit.
for VOC analysis. Containers that did not contain VOCs above the laboratory RL were emptied

site. Other containers with VOCs were placed.in a staging area near well EPA-MW-02.
54 GROUNDWATER SAMPLES

Groundwater samples were collected immediately after well development and submitted for Vi
analysis to the state of Utah and/or the UOS START laboratory. The results from these inii.

samples were only used for planning the next well location.

75-80314.00 .
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UQS conducted a formal sampling event in November 1998. Groundwater samples were collected
from each well and submitted for VOC, metals, pH, and analyte analysis (Table 2). The sample”
collection and analysis was guided by the EPA-approved Sampling Quality Assurance/Quality
Control (QA/QC) Work Plan (Appendix C).

The samples were collected after three casing volumes of water had been purged from the well
and/or pH, temperature, and conductivity stabilized within 10%. Final field parameters and purge

volumes are shown on Table 3.

SuU y A R

START adhered to sampie collection, packaging, and documentation procedures outlined in the Sampling

Quality Assurance/Control (QA/QC) Work Plan (Appendix C).

6.1 SAMPLE COLLECTION

T

UOS used a non-dedicated Grunfos Rediflo® submersible pump for collecting samples from all
wells except at well EPA-MW-05, which was sampled with a disposable bailer. To minimize the
nisk of cross-contamination, samples were collected in order from lowest to highest contaminated

wells. The pump was used for both for purging and sample collection.

Samples EPA-MW-01S and EPA-MW-OG were both collected from well EPA-MW-01S, These
samples were collected to evaluate the consistency of laboratory analysis and sample

collection/handling. Very similar contaminant concentrations were reported for these samples

(Table 4).

Sample EPA-MW-07 was a trip blank prepared with bottled distilled water. The blank was shipped
with the other VOC samples. The blank was submitted for VOC analysis as an indicator of potential
cross contamination of the samples during shipping and storage. Sample EPA-MW-07 resuits on
Table 4 reveal low-level concentrations of methylene chlonde, 1,2-dichloroethene, and acetone;

however PCE and TCE were not reported in the sample.

75.80314.00
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Sample EPA-MW-08 was an equipment rinsate sample. The sample was distilled water run throu
the pump head and line. Approximatety 10 gallons of water was pumped from a bucket through
pump prior 1o samnle collection. The rinsate sample was collected immediately following *
sample at well EP.'  "W-01S, which had the highest PCE concentration of 320 u:g/L D. The P
concentration in the .. “1te sample was 34 ug/L . The results reveal that the 10-gallon purge v
not sufficient to remove e residual PCE from the pump. However, other precautions were tak
during the sampling event to prevent cross contamination (i.e., going from low to high concentrat:

wells and pumnping larger purge volumes).
6.2 SITE AND SAMPLE DOCUMENTATION

All samples were maintained under custody pnior to and dunng shipment to the laboratory. A lai
was attached to each sample container to indicate the sample identification, time, date, location, &
analysis. This information was aiso placed on the chain-of-custody (COC) form that accompan:

the samples to the laboratory.
6.3 DATA REVIEW .

Meonitoring well aqueous samples were submitted for EPA Contract Laboratory Program (CL
analyses. Volatile analyses for nine samples were provided by American Testing and Analytic
Services (ATAS) using the EPA Statement of Work (SOW) version OLM03.2. Analysis of met
and mercury was provided by Southwest Laboratory of Oklahoma using EPA SOW ILM04.0. .
laboratory data were validated by TechLaw, Inc., a UOS Team subcontractor, using the EPA C.
Functional Guidelines for Data Validation and the EPA Region VIII validation report format. T
completed validation reports were reviewed and approved by the UOS Quality Assurance Offic

The data are acceptable for the purpose of characterizing contamination in the samples.

Deliverables/Documentation (e.g., COC, preparation logs, analysis run logs) were reviewed .
comi:uleteness. Raw data were reviewed for completeness and transcription accuracy onto summs
forms. Data were reviewed for holding times, tuning criteria, blank contamination, surrog:
recoveries, interference checks and other method requirements. Approximately 10-20% of 1

results reported in each of the samples, calibrations, and QC analyses were recalculated and verific

75-80314.00
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If problems were identified during the recalculation of results, all laboratory calculations were

verified.

Laboratory precision (relative percent difference) was acceptable as demonstrated by the compliant

matrix spike/matrix spike duplicate (for VOCs) and matrix spike/duplicate (for metals). The

laboratory replicate spikes also demonstrated acceptable precision.

Laboratory accurécy (percent recovery of spike analytes) was acceptable for both the volatile organic

analysis and the metals analysis.

The following problems were identified in the validation report:

75-80314.00

6.3.1 EPA Tar naly tals and v

One sampl-e (MHECO1) was received at the laboratory at a pH<2. All results for this sample

were qualified as estimated.

Some of the target metals were detected in the blanks at low concentrations. Metals
reported as detected in the blanks and in the samples were qualified as estimated or
undetected/estimated depending on the reported concentrations in both the blank and the

corresponding sample (Appendix D).

6.3.2 EPA Target Compound List VOCs

The unpreserved water samples HS663 and HS669 were not analyzed within seven days of
collection as required. Aromatic compounds in these samples are qualified as undetected
with an estimated detection limit. The aromatic compounds inciude benzene, toluene,

styrene, chlorobenzene, xylenes, ethylbenzene.

Two compounds {chloromethane and vinyl chloride) did not meet continuing calibration
criteria for sample HS669. These compounds were qualified as undetected with an .

estimated detection limit.

FASTARTWMt.Olivet\Final SAR\Text.wpd:bas
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7.0

The tetrachlorobenzene concentration for sample HS668DL is qualified as estimated &

1o high surrogate recovery.

6.3.3 General Chemistry - Cations, Anions, and pH Analysis

A review of the Acculab, Inc. data was conducted by TechLaw, Inc..' The reviewer lisi
the following comments/problems; the pH analyses were not within the 24-hour holdi
time; the raw data for bicarbonate, carbonate, and hydroxide were not provided; and varic

general chemistry parameters did not have associated summary forms.
GROQUNDWATER 1PL SULTS
7.1 VOLATILE ORGANIC ANALYSIS

Samples were submitted for VOC analysis to American Technical and Analytical Services via 1

Contract Laboratory Program (CLP) (Table 2).

PCE was the primary VOC reported in groundwater sampies (Table 4). PCE concentrations
groundwater ranged from non-detect at the 10 ppb RL to 320 ppb. Four of the five shallow aqui
wells had PCE concentrations above the laboratory RL. The highest concentrations were in samp.

collected from wells EPA-MW-01S, EPA-MW-02, and EPA-MW-04 (Figure 2).
Low concentrations (<10 ppb) of TCE, chloroform, methyléne chloride, and 1,2 - dichloroethe
(DCE) were also reported in four well samples (Table 4). The concentrations of these contaminar

were below the 10 ppb RL and considered to be estimated values.

7.2 METALS ANALYSIS

Samples were submitted for inorganic analysis to Southwest Lab of Oklahoma via the CLP (Tat

2). The inorganic analysis data sheets with data qualifier annotations are attached in Appendix

7.3 ANION/pH ANALYSIS

FASTARTWM1.OliventFinal SAR\Text.wpd:bas
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A sample from each well was submitted to Acculab Inc. for analysis via methods SM2320B, 300.0,
310.1, and 150.1 for alkalinity, sulfate, chloride, bicarbonate, carbonate, hydroxide, and pH. This
chemical information was acquired for general aquifer characterization and for comparison of
groundwater samples from each well. These sample results are shown in Table 5, and the laboratory

report is attached in Appendix E.
7.4 GROUNDWATER CHEMISTRY
All water samples are calcium bicarbonate type and very similar in chemical composition.

Chemical properties of the groundwater are illustrated graphically by plotting milliequivalent (epm)
concentrations of certain cations and anions on Stiff and Piper diagrams (Appendix F). The
diagrams were prepared using United Nations Ground Water for Windows software. The error
balance (in percent) is the sum of the cations in epm tn balance with the sum of the anions. All well

locations had a relatively low error balance, indicating good quality analysis.

The primary notable difference in chemical composition is the epm value of the chloride (Cl-) anion

which is about 50% less in the deeper aquifer sample (EPA-MW-01D) than in other samples.

PLU} N DWATER FLOW CTION

UOS subcontracted ESI Engineening to survey each weil coordinate and elevation. The survey measurements

were used to determine precise groundwater elevations.

UOS measured groundwater depths on September 1, 1998, October 22, 1998, and November 10 and 11,

1998. Groundwater elevations are shown on Table 6. The October 1998 groundwater elevations are shown

on Figure 2.

The October 1998 groundwater flow direction of the unconfined aquifer is toward the northwest at an

approximate 2% grade. This flow direction is approximately opposite of the surface topography which

slopes toward the southeast.

FASTARTWMLOlivet\Final SAR\Text.wpd:bas
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The groundwater contours (Figure 2) are based on the premise that ail wells (except EPA-MW-0[D)
screened in the same aquifer or in hydraulically connected aquifers. Evidence that wells are in
same/connected aquifer(s) includes; the uniform spacing and straightness of the contours, the similar der
of the screened intervals, and the placement of the screen in the first major saturated interval encounter
The presence of PCE in wells EPA-MW-01S through EPA-MW-04 is also evidence that the wells shai
common or connected aquifer. The comparable chemistry (illustrated on the Stiff and Piper diagra:

Appendix F) is also an indication that the screened intervals intersect a common aquifer.

The contaminant plume in the study area extends beyond the wells installed by UOS and its bounda
cannot be defined. The width of the PCE plume is greater than 900 feet at well EPA-MW-01 based on
320 ppb and 11 ppb PCE concentrations in wells EPA-MW-01 and EPA-MW-03, respectively. The plu
may be greater than 1,800 feet wide if it is symmetrical around well EPA-MW-01. Based on the groundw:
flow direction and PCE concentrations, the source for contamination of the aquifer is southeast of wells EI

MW-01S and EPA-MW-02.

Salt Lake City and University of Utah municipal wells are located to the northwest and downgradient of
contaminant plume. If the groundwater flow direction continues toward the north;;est, the wells at r
listed are 57-112 and 57-3450 (Utah Division of Water Rights identification numbers). Although these w-
may be at risk, additional well installations will be necessary northwest of the well EPA-MW-01 to conf

the migration path of the contamination.

There are no identified potential sources upgradient of the contaminated wells, toward the southe:

However a thorough investigation for potential sources has not been conducted.

Although it is west of the contaminated wells and not upgradient of the highest concentrations (Figure
the former dry cleaning operation in VA Building 7 is a potential source of the contamination. Buildin
could be a source if PCE traveles: :outh or southeast from Building 7 along a sewer line or other conduit pr
to infiltration into the aqu- - (approximately 140 to 190 feet bgs). The southwest-sloping surf.
t0pogfaphy and shallow gree. sdwater may have also directed PCE from Building 7 toward the southwe

To determine the source of PCE contamination, additional upgradient wells in the contaminated aquifer v
be required. Once a source area is approximated, a shallow subsurface investigation of soil gas

groundwater could be conducted to pinpoint the source.

FASTARTWMtOlivetFinal SAR \Text.wpd:bas
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9.0 SUMMARY/CONCLUSIONS

UOS START instalied six groundwater monitoring wells at five locations in Salt Lake Ciry, Utah, to
investigate a report of PCE in the groundwater, The wells were installed in Sections 4 and 9 of T. 1. S. and
R. 1. E. The investigation was motivated by the presence of PCE and other chiorinated hydrocarbons in an
irrigation well at the Mt. Olivet Cemetery. A former dry-cleaning facility at the Veterans Hospital in
Building 7 is fhe only identified PCE operation in the area, Other potential users of PCE include the
operations at Fort Douglas (to the northeast) and the Utah National Guard vehicle maintenance facility to.

the west of the study area.

The wells were located to provide information about the groundwater gradient, groundwater flow direction,
and the extent of PCE contamination to determine potential PCE source areas. Each well location was
selected based on the samples collected from the previous wells and the expected groundwater flow direction.

The wells were numbered sequentially based on order of installation.

Based on October 1998 measurements, the groundwater gradient slopes toward the northwest at an

approximate 2% grade. .

The contaminant plume also appears to be oniented northwest/southeast consistent with the groundwater flow
direction. Wells were not installed beyond the extent of the contamination, thus the plume boundaries have
not been defined. Based on the groundwater flow direction and PCE concentrations, the source of

contamination is southeast of wells EPA-MW-01S and EPA-MW-02.

There are no identified potential sources toward the southeast. The former dry cleaning operation 2t the VA -
Building 7 is east of the contaminated wells and is not upgradient of the highest concentrations, based on the
October 1998 groundwater flow direction. However, Building 7 could be an indirect source if PCE followed
a south or southwest-flowing sewer line of other conduit. PCE release from Building 7 may have also
migrated south or southwest (in the direction of the surface topography) prior to reaching the aquifer at

approximately 140 feet to 190 feet bgs.

Salt Lake City and University of Utah municipal wells are located northwest and downgradient of the

contaminant plume. These at risk wells include number 57-112 and number 57-3450 (Utah Division of

FASTART\ML.Olivet\Final SAR\Text.wpd:bas
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Water Rights identifiers). Additional monitoring wells will be necessary to determine the course

contamination northwest of wells EPA-MW-01 and EPA-MW-03.
To determine the source of 7 7" sontamination, additional upgradient wells in the contarninated aquifer

be required. Once a source area is approximated, a shallow subsurface investigation of soil gas

groundwater could be conducted to pinpoint the source.
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URS Operating Services. Inc.
START, EPA Region VI
Contract No. 63-W5-0031

TABLE 1
Well Development Volumes
Well ID Volume Purged (gallons) Method
EPA-MW-01S 50 Pump
EPA-MW-01D 700 Pump
EPA-MW-02 160 Bailer
EPA-MW.03 110 Bailer
EPA-MW-04 160 Bailer
EPA-MW-05 20 Bailer
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TABLE 2
Sample Log
-WELL ID Date Time Method COCor Tag'-'; or CLP
CLP Case # sample ID#
EPA-MW-01S 11/11/98 { 1645 | 300,310.1.150.1.and SM2320B | 4549 10601
VOA (CLP 30W) 26631 HS662
Metals (CLP SOW) 26631 MHEB9%
EPA-MW-01D 11/10/98 | 1130 | 300,310.1,150.1,and SM2320B | 4549 10602
VOA (CLP SOW) 26631 HS663
Metals (CLP SOW) 26631 MHEB97
EPA-MW-02 11711798 | 1150 | 300.310.1,150.1, and $M2320B | 4549 10603
VOA (CLP SOW) 26631 HS664
: Metals (CLP SOW) 26631 MHEB98
EPA-MW-03 11/11/98 | 1010 | 200.310.0,150.1, and SM23208 | 4549 10604
VOA (CLP SOW) 26631 HS665
Metals (CLP SOW) 26631 MHEB99
EPA-MW-04 11/11/98 | 1320 | 300.310.1,150.1, and 5M23208 | 4549 10605
VOA (CLP 50W) 26631 HS666
Metals (CLP SOW) 26631 MHEC00
EPA-MW-05 11711798 | 1850 | 300.310.1,150.1, and 5M2320B | 4549 10606
VOA (CLP SOW) 26631 HS5667
Meals (CLP SOW) 26631 MHECO01
EPA-MW-06 11711798 | 1850 | 300,310.1,150.1, and SM2320B | 4549 -
g}?,ﬂ?::&?o‘;)ﬂh VOA (CLP SOW) 26631 HS668
Metals (CLP SOW) 26631 MHEC02
EPA-MW-07 11/11/98 | 1850 | 300,210.1,150.1,3nd SM2320B | 4549 -
(Trip blank) VOA (CLP SOW) 26631 HS669
Metals (CLP SOW) 26631 -
EPA-MW-08 1171198 | 1850 | 300.310.1.150.1, ané SM2320B | 4549 .
{Rinsate blank) VOA (CLP SOW) 26631 HS670
Metals (CLP SOW) 26631 -
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TABLE 3
Final Ficld Parameters Prior to Sample Collection
WELLID | Volume Purged Temperature pH Conductivity
(gallons) F) (mS)
EPA-MW-01S 24 53.3 6.74 1,029
EPA-MW-01D 105 54.4 6.50 926

EPA-MW-02 55 51.4 6.52 1,088
EPA-MW-03 27 54.2 6.51 1,035
EPA-MW-04 55 53.6 6.72 1,118
EPA-MW-05 4 49.1 6.82 1,206

FASTARTWMULOlivet\Final SARVText.wpd:bas



LIRS Opuerating Seevices, ke,

START, EPA Region VI

Contract No. 68-W5-003 |

ML Olivet Cemclery « SAR

Revision: §
ate: 05/1999
Page 2t of 23

TABLE 4
VOC Results
Concentrations in ug/L
Wwell ID EPA-MW-01S | EPA-MW-06 | EPA-MW-01D | EPA-MW-02 | EPA-MW-03 | EPA-MW-04 | EPA-MW-05 | EPA-MW-07 | EPA-MW.08
{(EPA-MS-015) (Trip blank) {Rinsate)
collocated)
EPA CLP Number: HS662 HS663 HS664 HS665 HSG666 HS667 HS668 HS669 HS670
[{ethylene chloride ou 2) 1) 24) 1oy 2] v 41B 1)
50U 5D 1y v
' 1,2 - Dichlorocthene 51 3 ou 50U ou 11 (120 2) lou
50U 50U
Chloroform 4] 53 0y 50U 3) 4) 2] 10U 16
50U 30U
Trichlorocthene 4! 4) ou s0u nu 2 ou nu oy
“(TC E} S0 50U
Perchlorocthylene 420 E 480 E nou 290 ] 190 lou 10U 34
(PCE) 320D o
lfacetone 10U 10U 10U 10U 10U 10U 10U I 10y
J The associated numerical value is an estimated quantity because quality control erileria were not niet. Presence of the analyte is reliable.
u ‘The analyte was not detected above the CRQLL.
D Analyte was diluted to bring within instrument calibration range or 1o remove matrix inlerlcrences,
B Reported concentration is above the instrament calibeation range.
4} Anslyle was detected it D Taboratory wcthad blank,
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TABLE 5 '
General Chemistry Results, Methods 150.1, 300.0, 310.1, and SM2320B
Concentrations in mg/L
Well 1D EPA-MW.-018 EPA-MW-01D EPA-MW.02 EPA-MW-03 EPA-MW-04 EPA-MW-05
Alkalinity 250 260 260 260 280 360
Bicarbonate 300 310 310 310 340 440
Carbonate <5 <5 <5 <5 <5 <5
Chloride 150 69 160 140 170 140
Hydroxide <5 <5 <5 <5 <5 <5
Sulfate 110 160 110 100 100 110
pll 7.4 7.3 7.4 7.4 7.3 7.3
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TABLE 6
Groundwater Elevations
Well ID | Northing | Easting | TOC | Ground | DTGW GW DTGW GW DTGW GW
' Elevation 9/1/98 9/1/98 10/22/98 | 10/22/98 | 11/10/98 | 11/10/98
EPA-01S | 327449 6976.38 4662.18 4662.54 155.35 4506.83 153.9 4508.28 152,96 4509.22
EPA-0ID | 327417 6976.15 4662.2 4662.54 190.55 4471.65 182.2 4480 178.65 4483.55
EPA-02 3228.73 7490.2 4680.41 4678.41 NA NA 164.9 4515.51 164.1 4516.31
EPA-03 3861.5 7444.02 4697.98 4695.54 187.6 4510.38 189.75 4508.23 188.9 4509.08
EPA-04 251317 7319.76 4654.15 4654.35 132.65 4521.5 131.35 45228 130.65 45235
EPA-0S 3753.76 8658.63 4732.09 4732.45 207.1 4524.99 205.5 4526.59 204.71 452738
T0C = Top ol‘lcasing'(fcct above mean sea levél) |
DTGW = Depih to groundwater (feet)
GwW = Groundwater elevation (feet above mean sea level)
NA = Not available
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PHOTO 1-1
Well on Steiner pool lot facing southwest toward the UNG facility.
Locatton of well EPA-MW-01. Photo taken at 1320 hours by J. Noto/UQOS.

PHOTO 1-2
Rig with pool in the background. Location of EPA-MW-01. Photo taken at 1325 hours by J. Noto/UOS.

75-80314.00 Mount Oliver Cemetery Site, Salt Lake City, Utah
FASTART\MULOlive\Photolog. wpdbas ' TDD No. 9803-0014



PHOTO 1-3
First hole being drilled at Steiner pool lot. Location of EPA-MW-01. Photo taken at 0945 hours by J. Noto/UOS.

PHOTO 1-4

Drilling well EPA-MW-01 on Steiner pool lot. 130 feet below ground surface (bgs).
Photo taken toward the south by J, Noto/UOS at 0915 hours on June 18, 1998,

75-80314.00 Mount Olivet Cemetery Site, Salt Lake City, Utah
FASTARTWMt.Olivet\Photolog. wpdbas TDD No. 9803-0014
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PHOTO 1-5
Picture of dust cloud discharging from chute at 210 feet bgs. Photo taken toward the southwest by B. LaRow/UQS.

PHOTO 1-6
Split spoon, showing the distinct sandy gravel and silty clay transition. Photo taken by B. LaRow/UOS.

75-80314.00 Mount Olivet Cemetery Site, Salr Lake City, Utah
FASTARTWt.Olivet\Photolog. wpdbas TDD No. 9803-00]4_



PHOTO 1-7
Roil-off bin and poly tank for collecting cuttings. Photo taken by B. LaRow/UQS,

PHOTO 1-8
Formation water in roil-off bin. Photo taken by B. LaRow/UOS.

75-80314.00 ' Mount Olivét Cemetery Site, Salt Lake City, Utah
FASTART\MtOlivet\Photolog. wpdbas TDD No. 9803-0014



PHOTO 1-9
Installation of EPA-MW-01. Photo taken by B. LaRow/UQS.

PHOTO 1-10
Bentonite sturry mixer at EPA-MW-01. Photo taken by B. LaRow/UOS.

75.80314 00 .Moaunt Olivet Cemetery Site, Salt Lake City, Utah
FASTARTWMU.Oliver\Photolog. wpdbas i TDD No. 9803-0014



PHOTO 2-1
Rig installing EPA-MW-02. Photo taken toward the southeast by J. Noto/UOS on July 20, 1998.

PHOTO 2-2
Developing EPA-MW-02 with bailer; pool building is in the background. Photo taken by J. Noto/UOS on July 24, 1998.

75-80314.00 _ . Mount Olivet Cemetery Site, Salt Lake City, Utah
FASTART\WMt.Olivet\Photolog. wpdbas ) TDD No. 9803-0014



PHOTO 2-3
Installation of EPA-MW-04 at Sunnyside Park. Photo taken by Bill LaRow/UOS on July 28, 1998.

PHOTO 24
Instailation of EPA-MW-05 at VA campus, Building 4 parking lot.
Photo taken toward the west by J. Noto/UOS on August 28, 1998.

75-80314.00 Mount Olivet Cemetery Site, Salt Lake City, Utah
FASTARTMt.QlivetPhotolog.wpdbas ' - TDD No. 9803-0014



PHOTO 2-5
Installation of EPA-MW-05. Photo taken toward the east by J. Noto/UOS on August 28, 1998.

PHOTO 2-6
Installation of EPA-MW-05. Dust from cuttings. Photo taken by J. Noto/UQOS on August 30, 1998.

75-80314.00 Mount Olivet Cemetery Site, Salt Lake City, Utah
FASTARTWMi.Olivet\Photolog. wpdbas TDD No. 803-0014
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CONSTRUCTION DIAGRAM

SOIL BORING LOG / MONITORING WELL

Boring / Well Number:
EPA-MW-01

TDD Name/Project Number:
Mount Olivet

7580314.00

Site Location:
Salt Lake City, Utah

Boring Depth (ft) X Diameter {in):

404.0 x 10

Crilling Method:

Air Rotary w/advance casing

Well Contractor Name: Layne Christenson Logged by: John Noto, Bill LaRow
Ground Surface Top of Casing Lat. N 40 45'15.188" Northing 3274.49
Elevation (ASL): 486254 | Elevation (ASL): 4s62.18 | Long. W 111 50'41.959" Easting 6776.38
Date Started: " Date Compieted: Additional Comments:
6/16/98 6/30/98 TOC Elevation deep well: 4662.20
o
v 2 : Well 5 2, |zt T=
+ N . . o = 2 1 a4 o 2 = — E
Lithologic Description 2 ] ‘ feg’leglgs) Constru_ctlon Eg £ § 53 58
' o T Details @ wT T
Fill; silty w/gravel ML 0 Bantonite chips, PVC
casing
Fill; sandy wigravel 0N 5
R 10
Gravally sand; reddish brown, fg-vfg sand, 0 15
angular pebbles, dry S
E::'::: 20
25
Sandy gravel; tan-brown GW—‘:':.‘ 30 I
L]
L
.o | 3
Gravelly sand, SV 35
Clay sifty grave, rad/brown, 20-50% sil. w gy 40 auso@) | 1.0
Clayey silt layer 1" Ihick, »>2" diameter.,
angular ignequs. pebbles, dry 45
Sandy gravel; reddish brown, g sand, moist GM ; E}( 50
a D
Lol ss
Clay; red, <10% gravei, highly plastic, very =8 '/’
soft, moist P o, 60
gravelly sand, red, g, //(' cL ;//'
ravelly sandy clay, red, moist cL /
Clay, red, high plasticity, very soft, dry /A 65
Gravelly sand; tan-brown, fg-mg sand, rounded | 3% |07
<1" pebbles, some silt, dry ey 70
_ el 78
Sand; red-brown. vig. welt sortad dry o s s
Sandy graval; red, wet al BO’ bgs GW I h 80 50(3% 15
Sandy clay with gravel; red, wel @ 82 - 84" T %
Silty sandy gravel; red, 20 - 40% gravel, <1" GM P Ro& 85
diameier, rounded, nonspherical pebbles, 21 ¢

* S8 (split spoon) HSA (hollow stem auger} MC (Geoprobe macrocore) CT (cuttings)

Observations Date: 6/30/98 10/22/98 (S} | 10/22/98 (D)
Static Water Level (from TOC)| Level:  {154.6" bgs (S)X¥ 153.9 ¥ 1822
Static Water Level (ASL) Level: 4508.28 4479.98




URS Operating
Services

SOIL BORING LOG / MONITORING W,

CONSTRUCTION DIAGRAM

Mount Olivet

Boring / Well Number; | TDD Name/Project Number:

Site Location:

EPA-MW-01 7580314.00 Salt Lake City, Utah
o
o 2 Well 2 2. |zg Iy
- Q &2 Depth ; &8s ogle2 -
Lithologic Description ? g3 P Construction EE EZ|@B a
9 2 0 (feetb.g.s.) Details A ;= ° [
wet @ 95'- 98' AV
]
xS 95
Ol
Silty sandy gravel; tan-brown, dry GRPTR] 100
Ja%
q.b
Silty sand with gravel; red, vig sand, <10% ST 105
gravel, dry s
110
L s
120
S - e 125
ity sandy gravel; red, 20 - 40% gravel, dry 3 D}
a
A b] 130
b DIC
LYY 135
D
2 40
q D" g
)c >
LDl 145 -
Sandy clay: red, shahlly plastic, moist Ll Forc
Silty sandy gravel; wet GP 154-156"bgs 7| oM 1 Ro: 150
bl x
DI T 158
o[
AN 160
Clayey sand; red moderately plaslic, soft, ST y
moist /
% 165
= : . : o ,//_ﬁ 170
ndy clay wilth gravel; moderately plastic, V 7
soft, dry /
% 175
10-20 mesh sand
/ 180 { [
% '3
/ 15— 4| [{.010 stoy, 2* PvC
/ = screen
% 190— H
% 195-3¢
/ 200— 3
I
/ 20545

* 88 (split spoon} HSA (hollow’stem auger)

MC (Geoprobe macrocore) CT (cuttings)

Observations Date:

6/30/98 | 10/22/98 {S) | 10/22/98 (D)

Static Water Level (from TOC)| Level:

154.6" bgs (S)Y 1538 [L 1822

Static Water Level (ASL) Level:

4508.28 4479.98




URS Operating SOIL BORING LOG / MONITORING WELL
Services CONSTRUCTION DIAGRAM

Boring / Well Number: | TDD Name/Project Number: Site Location:

Mount Olivet
EPA-MW-01 7580314.00 . . Salt Lake City, Utah
o 2_ Well 2 o, |zg Sz
0 £ . & . & g
Lithologic Description a2 8% (eoigey  Construction £¢ €8lag (3§
Details 0w an= &
7755 ‘A1) '
Clayey sill; brown.red, trace gravel, iow ML s10-4 Bl
plasticily, moist - wet @ 210 3
silty sand; brown-red, trace gravel ST
|~ Sandy clay, brown-red, moist 7 215—]
Silty clay with gravel, dry GMp E° 220—
-]
q
)r:. 13 225 Bentonite chips
LD(Q
1 230
Silty - claysy sand; lrace gravel, dry 5T

235

240

245

7NN

o=
v

Silty gravel; dry GM
. -]
D‘:D; 250
DIC
+]
bpry 258
q b
Gravel; well soried, subangular lo angular, wet p D° 260 .
[ ]
P, 0]
9 D" 4
boo| 270
b Q
07 275
o O
A 65 280
D, 0
[ 288
0
2 0 230
DOOC
e0°{ 295
b
105 300
4
kK Dc 305
o]
04
(=3 tE: 310
]
O] ats
o D
0O
> Dﬂ 320

* 88 (split spoon) HSA (hollow stern auger) MC (Geoprobe macrocore) CT (cuttings)

Observations Date: 6/30/98 10/22/98 (S) | 10/22/98 (D)

Static Water Level (from TOC)| Level: 154.6" bgs (S)Y 153.9 T 1822

Static Water Level (ASL) Level: 4508.28 4479.98




URS Operating
Services

SOIL BORING LOG / MONITORING W

CONSTRUCTION DIAGRAM

Boring / Well Number: | TDD Name/Project Number:

Site Location:

Mount Olivet
EPA-MW-01 7580314.00 Salt Lake City, Utah
o £ well 2 2. |zg &
Q 52  Deph g5 2e|23 <
Lithologic Description ® &5 Construcron E2 £Ealz8 c
9 2 @~ (estbos) Details & 8T g
pJ L |
o(d° 325
D> o
pOd 330
a[}<
o b
0
Lo 340
L0 ]
;D‘Q 345
%D
P20 350
« [y )
K Dc 355
O
- D 360— " | [{10-20 mesh sand
LO q
)00% 365-—-." 4.010 siot, 4" diameter
o b 1 PVC screen
pQ 3 370 —
NS
o b
b0 375—
)069< -
= 0 380— .
a%c
IANS
o ess
165: sgo— o
b q - -
o b = 9
O 35—
504 3
2 0 400— . ;

[:]

>0

* S8 (split spoon) HSA (hollow stem auger) MC (Geoprobe macrocore) CT (cuttings}

Observations Date: .6/30/98 10/22/98 (S) | 10/22/98 (D)
Static Water Level (from TOC)| Level: 154.6" bgs (S))¥  153.9 ¥ 1822
Static Water Level (ASL) Level: 4508.28 4479.98




URS Operating
Services

SOIL BORING LOG / MONITORING WELL

CONSTRUCTION DIAGRAM

Boring / Well Number:

TDD Name/Project Number:
Mount Olivet

Site Location:

EPA-MW-02 7580314.00 Salt Lake City, Utah
Boring Depth (ft) X Diameter {in): 205.5 x 8 Drilling Method:  Air Rotary w/advance casing
Well Contractor Name: Layne Christenson Logged by: John Noto
Ground Surface Top of Casing Lat. N 4045'14,756" Northing 3228.73
Elevation (ASL): 4678.41 | Elevation (ASL): 4ss0.a1 | Long. W 111 50'35.282" Easting 7490.2
Date Started: Date Cornpleted: Additional Comments:
7/20/98 7/22/98
@ 2 Well 2 e.izz |22
. , . 0 59 Depth . & Sg £S L'g
Lithologic Description 9 g3 ‘ Construction EE E&|B8 o&
= {feet b.g.s.) Details a K4 2 o
Silty sand with gravel, grey angular to GM b 'L\ 0 Benlonite pellets
subrounded pebbles, dry o
b oc
L
S }( 10
P % 15
D
| Clazeﬁ Sand, reddish brown, low plasticity i o‘c-"t 20
ravelly sand with 5ill; reddish brown, grey GM 'ojﬁq'
sandstone pebbles, angular-subrounded, BT T 25
nonspherical. d [ 'oan'
Gravelly sand with 5ilt; feogish brown oy 10 -
— . Aty a5
Gravelly silt with sand, reddish brown, dry LU
Gravelly sand; reddish brown, fg sand, shgnily | G [or. o3|
cohesive when damp, dry :;:2(3 40
S 48
e
Gravelly sand; dark reddish brown, coarse BW o] 50
grained, dry -;-28 ss
PR
. (e
Gravelly sand with silt; reddish brown, dry GH b ‘a} 50
o
I
o?\g
& 70
JEN
Sand; reddish brown, medium grained, W] 75
moderately sorted, slighlly cohesive, with wee
gravel, dry RSN
Gravelly sand with silt; reddish brown, dry GM b R} 80
-]
pIb| 85
b DIC
o 90
b
L]

* 8S (split spoon)

HSA (hollow stem auger) MC (Geoprobe macrocore} CT (cuttings}

Observations Date: 7/22/98 10/22/98
Static Water Level (from TOC)| Level: 180bgs |X 164.9
Static Water Level (ASL) Level: 4515.51




URS Operating
Services

SOIL BORING LOG / MONITORING W

CONSTRUCTION DIAGRAM

Mount Olivet

Boring / Well Number: | TDD Name/Project Number:

Site Location:

EPA-MW-02 7580314.00 Salt Lake City, Utah
B well 2 =2, (zf
Lithologic Description & §5  Deph Construction € £28{33
g o = {teet b.g.5.) . o @ =" @
© Details 0 w =
Uy 95
a
DI p). 100
p P
)° 105
PP 110
5 .4
N 115
Sand; reddish brown, {g-mg sand, <10% N 120
gravel, dry "
125
130
135
140
145
150
Clayey sand; red, low plasticily, stighlly 155
cohesive, dry SW Ll
Gravelly sand with silt; reddish brown, 5% o 160
gravel, not cohesive, {g-mg sand., rounded S
nonspherical pebbles, dry ML h 4
&ilt; reddish Drown, trace gravel, slighily 165—H =
plastic/cohesive, dry 3 ; 10-20 mesh sand
Gravelly siity sand; SW 70| 1
Gravelly sand; reddish brown >25% gravel, . 175_:_". =f d 010 screen
dry /TSP a8
Sandy clay; reddish brown, <5% gravel, soft, A 180-— H-
mod. plasticity, weak bedding, moist at 182' 7 3.5
bgs a1 4 185—" B 1 el
[Sandy gravelly clay, 4 fayer, wiblack “Spotty” / GC =R=E
banding. Sand; 4" layer trace clay, soft. wet I.5.
Sangy clayey gravel; reddish brown, wel, mod. 190— H-
plasticity, 25-50% gravel, wet ER=h
Vé& 195-—
/e JE
Sand:; wet BF | 200 H.B.-
. :1 .
20— &

* 88 (split spoon) HSA (hollow stem auger)

MC {Geoprobe macrocore)} CT (cuttings)

Cbservations Date: 7122/98 10/22/98
Static Water Level {(from TOC)[ Level: 180bgs (Y 164.9
Static Water Level (ASL) Level: 4515.51




Services

"\ URS Operating SOIL BORING LOG / MONITORING WELL

CONSTRUCTION DIAGRAM

Boring / Well Number: | TDD Name/Project Number:
Mount Olivet

Site Location:

EPA-MW-03 7580314.00 Salt Lake City, Utah
Boring Depth (ft} X Diameter (in): 2100 x 8 Drilling Method:  Air Rotary w/advance casing
Well Contractor Name: Layne Christenson Logged by: Bill LaRow
Ground Surface "Top of Casing Lat. N 4045'21.005" Northing - 3861.5
Elevation (ASL): 469554 | Elevation (ASL): 4es7.98 | Long. W 111 50'35.913" Easting 7444.02
Date Started: Date Completed: Additional Comments:
7/28/98 7/30/98 -
Well &2 o, xg s
Lithologic Description (,em‘;_s_, Cogﬁet{a“:f;ion §2 E E.ﬁ § g éé
Silty sand with gravel, brown, subrounded 0- bentenite granuals, 4*
gravel, ary 5 - PVC pipe
10
15
20
25
30 g
35 .
40
45
50
55
60
Silty sand with gravel, same as above, reddish 5
brown, coarser sand, less gravel, dry 70
75
Silty sand with gravel, as above, sand beller 80
sorted, dry 85
a0
95

* 83 (split spoon) HSA (hollow stem auger) MC {(Geoprobe macrocore) CT (cuttings)

Observations Date: 7/29/98 10/22/98
Static Water Level (from TOC)| Level: 190.5bgs |¥ 189.75
-Static Water Level (ASL) Level: 4508.23




URS Operating SOIL BORING LOG / MONITORING W.
Services CONSTRUCTION DIAGRAM

Boring / Well Number: [ TDD Name/Project Number: Site Location:
- Mount Olivet

EPA-MW-03 75680314.00 Salt Lake City, Utah

Well
Depth Construction
(feet b.g.5.) Details

USCs
Graphic
Log
Sample
no.
Sample
type *
Blow
couny
PID ¢/ FID

Lithologic Description

100
105
110
115

120

g

Silly sand with gravel, as above, more silty,
less gravel, dry

g

as above, slightly moist at 155

g

Silty sand wilh gravel, as above, dry

bentone seal

-[ 10-20 mesh sang

Silty to clayey sand, reddish brown, low =L
filter pack

plasticity, less gravel, slighlly moist

010 PVC screen in

i BN
Silty sand, moist at 191 feet bgs filter pack

Sily sand with gravel, reddish brown, moist S

L1l '|T|'_11_"|‘Ir| RETEONNAN A

* 88 (split spoon) HSA (hollow stem auger} MO (Geoprobe macrocare} CT (cuttings)

Observations Date: 7129/98 10/22/98

Static Water Level {(from TOC)| Level: 190.5bgs (X 189.75

Static Water Level (ASL) Level: 4508.23




\ URS Operating
Services

SOIL BORING LLOG / MONITORING WELL
CONSTRUCTION DIAGRAM

Boring / Well Number:
EPA-MW-04

TOD Name/Project Number:
Mount Olivet
7580314.00

Site Location:
Salt Lake City, Utah

Boring Depth (ft} X Diameter (in):

173.0 x 8

Drilling Method:

Air Rotary w/advance casing

Well Contractor Name:

Layne Christenson

Logged by:

Bill LaRow

Ground Surface

Elevation (ASL): 4e54.15

Top of Casing
Elevation (ASL):

4654,35

Lat. N 40 45'07.680
Long. W 111 50'37.460"

Northing 2513.17
Easting 7318.76

Date Started:
7/30/98

Date Completed:
8/1/98

Additional Comments;

Sunnyside park

Lithologic Description

Graphic
Log

{feet b.g.5.)

Well
Construction
Details

Depth

Sample
no

Sample
type *
Blow
counl
PID/FID
(ppm)

Silty sand with gravel; brown, dry

Clayey sand/sandy clay with gravel; moderats

plasticity, moist

Sandy ctay with gravel; brown, low plasticity,
dry

%8

Silty sand with gravel; slightly moist

M

NN

o—d - .
Bentonite chips, 4
PVC casing
5

10
15
20
25
30
35
40
45
50
55
60
85
70
75
80

85

* 8S (split spoon) HSA (hollow stem auger} MC (Geoprobe macrocore) CT {cuttings)

Observations Date: 7/30/98 10/22/98
Static Water Level (from TOC)| Level: (¥ 139 ¥ 13135
Static Water Level (ASL) Level: 4515.35 4523.00




URS Operating
Services

SOIL BORING LOG / MONITORING Wi
CONSTRUCTION DIAGRAM

Boring / Well Number: | TDD Name/Project Number:

Mount Olivet

Site Location:

EPA-MW-04 7580314.00 Salt Lake City, Utah
]
o 2 Well 2 2,1:zF% Fr
O B8 Depth ; 25 29183 -
Lithologic Description @ g8 Construction Ee £&lF3 S
g > G {feet b.g.5.) Details Ofg Sz 2
oy 90
L es
J1 100
441 108
LT 110
P 118
d11 1zs
1| 130
Lt 138
I 10-20 mesh sand
Gravel with clay; wet GW_;'. 140 —]
'o.t 145_:' B-].010 PVC screen
3 =B
] ¥ e A=
'...‘ 15_0-:_-5_.
Lo gq b E '
. .“ 155 — &
L 35
'o.b =
» .,' 160—=. 5.
y ! JE8
-*
eq T E:
| 84 3.8
o..- 170—:.: E

* 88 (split spoon) HSA (hollow stem auger) MC (Geoprobe macrocore) CT (cuttings)

Observations Date: 7/30/98 10/22/98
Static Water Level (from TOC)| Level: | 139 Y 13135
Static Water Level (ASL) Level: 4515.35 4523.00




| \ URS Operating
Services

SOIL BORING LOG / MONITORING WELL

CONSTRUCTION DIAGRAM

Boring / Well Number:

EPA-MW-05

TDD Name/Project Number:
Mount Olivet

7580314.00

Site Location:
Salt Lake City, Utah

Boring Depth (it} X Oiameter (in):

2218 x 6

Drilling Method:

Air Rotary wfadvance casing

Well Contractor Name:

Layne Christenson

Logged by:

John Noto

Ground Surface
Elevation (ASL):

4732.45

Top of Casing
Elevation (ASL):

4732.09

Lat. N 4045'19.987
Long. W 111 50'20.128"

Northing 3753.76
Easting 8658.65

Date Started:
8/28/98

Date Completed:
8/31/98

Additional Commaents:
VA Hospital, bldg. 4 lot

Lithologic Description

uscs

{feet b.g.s.)

Well
Construction
Details

Oepth

Sample

no.

Blow
count

iype *
PID/FID
{ppm)

Sample

Gravelly sand; brown, fill, dry

Gravslly sand; reddish brown, silty, dry

I

L
=

some gravel, dry

Sand,; reddish brown, fg-mg, slightly cohesive, Falal

WO

N

ML

Sand; same as above

44

silty-sandy matrix, dry

Gravelly sand; reddish brown, subrounded to d
rounded nonspherical SS/quanzite pebbles,

0 Bentonite chips, 2°

PVC casi
5 casing

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

* 8S (spiit spoon)

———

HSA (hollow stem auger) MC (Geoprobe macrocore) CT {cuttings)

Observations Date: 10/22/98
Static Water Level (from TOC})| Leval: Y 2055
Static Water Level (ASL) Level: 4526.59




SOIL BORING LOG / MONITORING W

URS Operating
CONSTRUCTION DIAGRAM

Services

TDD Name/Project Number:

Boring / Well Number
Mount Clivet

Site Location;

EPA-MW-05 7580314.00 Salt Lake City, Utah
[
- Well 2 2.0zt L
Lithologic Description § g3 (fegeggs \ Construction £g §§ &3 ¢
@ =) Details o B ;
Sitty gravelly sand; reddish brown, >20% GM k]
ravel, dry of
Sit; ight brown, <10% gravel e | ' ‘

Gravelly sand; reddish brown, 1.g.-silly, thin silt | SW frev.e,
layer @ 117, dvy

Gravelly sand/sandy gravel; tan-brown, thin silt
layer @127°, dry

Silty gravelly sand; red-brown, vig-fg sand,
<10% gravel, dry

same as above, higher % gravel, silly @
146-148', dry

Clayey silt; brown, no sand, cohesive, Ll

moderate plasticity, gravelly @ 172" dry

NN\

Silty sandy gravel, reddish brown, 10-50% GW e
gravel, vig-tg sand, trace clay, low plasticity . .'1
when weited, dry 'o

| 10-20 mesh sand

2

GW |

same as above with < .5' layers of silt/Clay

.010 screen 2" PVC

(indicated by drilling speed) _ L =
Sandy gravel. > 50% gravel, dry o Do\“’ 190 —
D =

M)

RN S

I

k=]

Clay/siit; dry

Gravelly sand with clay/silt layers , very
resistant @ 122.5-113.5', dry drilling, rig
idled § minutes @ 113.5" water in hole,

.

83 7

..
-

»
[\~
[=]
1
O T A T

Gravelly sand, dry 220—]

* 88 (split spoon) HSA (holliow stem auger) MC (Geoprobe macrocore) CT (cuttings)

Observations Date: 10/22/98
Static Water Level (from TOC)| Level: Y 2055
Static Water Level (ASL}) Level: 4526.59
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URS Operating Services, Inc. Emergency Response - Sampling and Analysis Plan

START, EPA Region VIII Revision: 0
Contract No, 68-W5-0031 Date: 07/1997
Page 2 0f 21

Note: This sampling and analysis plan was prepared by URS Operating Services, Inc. (UOS) for the U.S.
Environmental Protection Agency (EPA) Region VII Emergency Response Program (ERP) as a part of the
Superfund Technical Assessment & Response Team (START) program. START is executed under Comract
No. 68-W5-0031 for the EPA in Region VIIL

EPA Order 5360.1 “Policy and Program Requirements to Implement the Mandatory Quality Assurance
Program” requires that al! environmental data collection activities that are performed by or on behaif of the
EPA, be supported by an approved Quality Assurance Project Plan (QAPF) prior to the start of data
collection activities, except as specified by Region VIII emergency response/time-critical removal policies.
A generic QAPP was prepared for the ERP in accordance with the EPA guidance documnent entitled, “EPA
Requirements for Quality Assurance Project Plans for Environmental Data Operations, Draft Interim Final
EPA QA/R-5" and “Quality Assurance/Quality Control Guidance for Removal Activities” (EPA 1990). The
ERP generic QAPP is supplemented by this project-specific Sampling and Analysis Plan (SAP), Standard
Operating Procedures and a Site Health and Safety Plan. _

A change in site conditions and/or direction from the EPA OSC may require a departure from this SAP .
Departures from this SAP will be noted in the field log books and project reports.

75-70306.00
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URS Operating Services, Inc. - Emergency Response - Sampling and Analysis Plan

START, EPA Region VIl Revision: 0
Contract No. 68-W5-0031 Date: 03/1997
: Page3of 2]

1.0 GENERAL SITE INFORMATION

Name: Mt. Olivet Cemetery

Street Address:

City: Salt Lake City State; UT Zip Code:

County: Salt Lake

Latitude: Longitude: Section: Township: Range:
40 °45 ' " qt °s1' " 4and9 - 18, . )
Approximate Area of Site: Actes

Square Feet
General Topography Slope to west
Nearest Residences are located within to the

2.0 OWNER/OPERATOR INFORMATION

el

Owner: NA Operator: NA -~

Street Address: Street Address:

City: | City:

State: Zip Code: o State: Zip Code:

Telephone: Telephone:

Type of Ownership:
O Private ] Municipality O Federal Agency
g County 0 Not Specified O State

3.0 NAME OF EPA AND/OR STATE AGENCY CONTACT:

EPA Contact  Luke Chavez State Contact Neil Taylor

Street Address: 999 18 Street #500 Street Address:

City: Denver State: CO  Zip Code: 80202 City: Salt Lake City  State:UT

Telephone: 303-312-6512 Telephone: 801-536-4102
75-70306.00
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URS QOperzating Services, Inc.
START, EPA Region VIH

Emergency Response - Sampling and Analysi:
Revisic

Contract No. 68-W5-0031 Date: 07.
- Page 4
4.0 GENERAL SITE CHARACTERISTICS
Years of Operation:
0O Known x Unknown
Beginning year. Ending Year Aband .ned Since
Status of Site:
0O Active x Not Specified 0O Inactive O NA (G, plume, etc.)
Predominant Land Uses Within One Mile of Site (Check all that apply):
0 Industrial a Agricultural O DEI
O Commercial 0O Mining b 4 Other Federal Facility (VA)
0O Residential O DOD X emetery, ci immi ar
8] Forest/Fields O3 DOE ]
Site Setting: Previous Investigations/Assessments/Permit Violations
X Urban O Yes - Type
O Suburban O No
G Rural o

Unknown P

Distance to surface water from site: <1,500 fi.

O

Water Intake(s) located within __ miles

Distance to closest domestic or municipal well; <1,500 ft.

Facility Type / Site Operations (Check all that apply):

O Chemical Manufacturing ] Private Residence/Neighborhood

0 Lumber and Wood Products O Metal Forging or Stamping

(] Drum Recycling 0O - Junk/Salvage Yard

O Plastic and/or Rubber Products 0 Landfill

o Paints, Varnishes 0 Metal Coating, Plating or Engraving

0 Agricultural Chemicals a Mining

0 Petrochem Manufacturing a Incinerator/Smelter

(] Refinery a Miscellaneous Chemical Products

O Retail Gasoline Station 0 Industrial

O Battery Reclamation Q Treatment, Storage, or Disposal

0 Tannery a Municipal

0 Electronic Equipment 0 Other Manufacturing__

] Fabricated Metal Products 0 Federal Facility

X Dry Cleaning O

3 O

0 B - .
75-70306.00
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URS Operating Services, Inc. Emergency Response - Sampling and Analysis Plan
START, EPA Region VIl Revision: 0

Contract No. 68-W3-0031 Date: 01997
Page 50f 21
5.0 REMEDIAL UNITS AND WASTE CHARACTERISTICS
Remedial Units: (Check all that apply)
O Underground Tanks 0 Tanks and Non-Drum Containers
0 Vats O Surface Impoundment
O Lagoons ] Drums
0 Tailings Pile ] Trash Pile (open dump)
0 Landfili O Buildings
O Chemical Waste Pile ] Storage Areas
0 Process Areas (W] Land Treatment
O Contaminated Soil a Laboratory
[m] Railroad Tracks O Roads/ Access Ways
X Contaminated Groundwater Plume ] Contaminated Surface Water/Sediment
{unidentified source) (unidentified source)
] Wetlands g Injection Wells
a Stormwater Ponds O Wastewater Ponds
o No Remedial Unit Identified 0 Drainage Ditches
(] Scrap Metal or Junk Pile a

The following types of materials were handled at the site: (Check all that apply)
Unknown O Pesticides/Herbicides x Organics , 8 Acids
Metals O Bases 0 Inorganics 0 Solvents
Explosives O Municipal Waste 0 Oily Waste
0
D

Mine Waste 0O Radioactive Waste Construction/Demolition Waste
Laboratory/Hospital Waste Petroleum Products
Paint/Pigments

8]

Oco0oao

Physical State of Waste as Deposited (Check all that apply):

O Solid O Sludge O Powder x Liquid O Gas 0

The Contaminants of Concern are;

Contaminants Concentration Range

Perchlorcethylene (PCE) <1.0 ppb to 500 ppb

75-70306.00
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URS Operating Services. inc. Emergency Response - Sampling and Analys'

START, EPA Region VIII Revis
Contact No. 68-WS-0031 Dage: O
Page ¢

The quantity or areal extent of contamination to be addressed is: The Groundwater plume known
extent is approx. 1500 by 1000 feet

The physical/chemical threat to the population at risk is: PCE proximal to city and university wells

The following project limitations (e.g., time) have been identified: Site access restrictions

The following sampling limitations {e.g., access, potential hazards) have been identified: None

The basis for the site information is: (1 Site maps X Geological information O Disposal records
OPhotos ([ Historical data ([ State investigation [ Federal investigation
O Personal interviews [

60  PROJECT OBJECTIVES

6.1 Project Stage
X Early Assessment ] Advanced Assessment, Phase T -
0O Advanced Assessment, Phase I O Cleanup Aftainment

6.2 Regulatory Objectives: Sampling for expanded site assessment (EST)
Action levels for contaminants: EPA SDWA MCLs
The basis for this sampling effort is: Define plume and potential source areas
The work involved is as follows: ndwat 1X monitoring wells
installed by UQS in 1998
The planned activities will resolve the problem as follows: esults will be used for
ESI
The intended use and users of the data are: P Depa
Environmental Quality
The decision makers are: U.S. EPA

75-70306.00
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URS Operating Scrvices, Inc. Emergency Response - Sampling and Analysis Plan

START, EPA Region ViII Revision: 0
Contract No. 68-W5-0031 Date: 07/1997
Page 7 of 21
6.3 Data Use Objectives: The following project
objectives and data types* will be applied to
this project (Choose from lists below):
Sample Objective Program Area

Removal Site Assessment

H&S assessment for worker protection
General physical or chemical
properties/sources

Delineation of plume in groundwater
Sample location selection
Identification of hot spots

Identify sources

Extent of contamination

Migration pathways

Transport mechanisms

Obtain broad screen of contaminants
Document observed release

Identify contaminants

Unit/area concentrations

Treatment and disposal options
Threat to humans

Threat to environment

000000200000 00000%00x 00
g%gmgggggcgmommUWMmmm 0w

0000000000000 0000O000oD Ao
FgrUuLggruunnneenLnann Ko

Background/control S

Verification of cleanup 8
Ecological assessment

Quantity of contamination

Compare to benchmark

Emergency response Isq

0000000000000 0O00OXO0Ox 00

Determine presence of contamination

Gencral descriptions of the dara types and spcclf' ic QA/QC requlrements for various common analyses are

described in Appendix A.

Non-definitive (i.e., screening) data

Non-definitive data with 10% definitive confirmation
Definitive data

Not applicable

$D

N/A

Screening Data with Definitive Confirmation: Screening data are generated by rapid, less
precise methods of analysis and less rigorous sample preparation. Screening data provide
analyte identification and quantification, although the quantification may be relatively
imprecise. At least 10% of the screening data are confirmed using analytical methods and
QA/QC procedures and criteria associated with definitive data. Screening data without
associated confirmation data are not considered to be data of known quality.

Definitive Data: Definitive data are generated using rigorous analytical methods, such as
approved EPA reference methods. Data are analyte-specific, with confirmation of analyte
identity and concentration. Methods produce tangible raw data (e.g., chromatograms, -
spectra, digital values) in the form of paper printouts or computer-generated electronic files.
Data may be generated at the site or at an off-site location, as long as the QA/QC
requirements are satisfied. For the data to be definitive, either analytical or total
measurement error must be determined.

75-70306.00
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URS Cperating Services, Inc. Emergency Response - Sampling

START. EPA Region VIIT
Contract No. §8-W5-0031

7.0  Sampling Design

The following sections summarize the sampling design. Put the number for each matrix type next to each
the same matrix, and use that number in the blanks associated with the analytical parameters, sampling apy
sampling equipment (Sections 7.2, 7.3 and 8.1).

FASTART\Mt.Olive\ERP-SAP.wpd:bas

7.1 Matrix: Air Water Liquid Waste Soil/Sedime:
1 Ambient air 1 Potable Water 1 Gil 1 Soil
2 Waste material 2 Surface Water 2  Drum Liquid 2 Drum Solid
3 Soil gas 3 - Groundwater 3 Tank Liquid 3 Tank Solid
4 4 4 Waste Material 4 Waste Mate
5 5 5 5 Sediment
6 6 6 6
I 7.2 Parameter:  Air Water Liquid Waste Soil/Sedimet
__24D&245-T __ BNA (SVOC) __ BNA(SVOC) __ Ash Conten
__ Aromatic Amines __ BOD __ BOD __ BNA(SVO
__ Aromatic Hydrocarbons | __ COD __ COD __ BTU
__ Asbestos Fibers __ Corrosivity __ Corrosivity __ Creosotes
__ Bacteria Creosotes __ Creosotes __ Cyanide
__ BP Hydrocarbons __ Cyanide __ Cyanide __ Dioxin/Furz
(36-126°C) __ Dioxins/Furans __ Dioxins/Furans __ HazCat
__ Cyanides __ BRazCat __ HazCat __ Heavy Meta
__ Metals __ Herbicides __ Herbicides __ Herbicides
__ Fibers __ Ignitability __ Ignitability __ Ignitability
__ Formaldehyde _3 Metals __ Metals "__ Metals
__ Fungi __ Oil and Grease __ Oil and Grease - __ Oiland Gre:
__ Halogenated _ PAHs __ PAHs _ PAHs
Hydrocarbons __ Pesticides/PCBs __ Pesticides/PCBs __ Pesticides/P
__ Inorganic Acids __ Petroleum | __ Petroleum __ Petroleum
__ Mercury Hydrocarbons Hydrocarbons Hydrocarbo.
__ Organochlorine __ TEPH __ TEPH __ TEPH
Pest/PCBs __ TVvPH __ TVPH __ TVPH
__ PAHs/PNAs __ Phenols __ Phenols __ Phenols
__ PCBs __ Reactivity (CN and __ Reactivity (CNand | __ Reactivity ('
__ PM,, sulfide) sulfide) Sulfide)
__ Total Nuisance Dust __ TOC __ TOC —_ Sulfur
__ Vinyl Chloride __ ToX _ TOX _ TCLP-Hg
__voCc . 3 vocC __ voC __ TCLP-Met
I 3_ Anions . Hg)
- _ - _ __ TCLP - Sem
- _ _ __. TCLP- Vol
_— — — __ TocC .
— _ _ __ Total Solids
- — _ _ TOX
- _ _ __VvocC
75-70306.00



URS Operating Services, Inc.
START, EPA Region VIII
Contract No. 68-W5-0031

Emergency Response - Sampling and Analysis Plan

Revision: 0
Date: 07/1997
Page9of 21

Samples will be

Samples will be
composited as follows: _

7.3 Sampling Approach
Air ! Water Liquid Waste Soil/Sediment/Solids
Sample Approach {check one) Sample Approach (check one) Sample Approach (check one) Sample Approach (check one)
__ Judgmental _3  Judgmental __ Judgmental __ Judgmental
_ Systematic Gnd _ Systematic Grid __ Systematic Grid __ Systematic Gnd
_ Worst Case (Air . Search (hot spots) | __ Search (hot spots) _ Search (hot spots)
Only) __  Random __ Random _ Random
_ Search(hotspots) | __  Systematic __ Systematic __ Systematic
_ Random Random Random Random
_ Systematic _ One Time _ One Time _ One Time
Random __ Stwratified Random | __  Stratified Random | __ Stratified Random
— OneTime __ Transect __ Transect _ Transect
_ Stratified Random | __ Typical . Typical _ Typical
_ Transect __ Composite __ Composite __ Composite
_ Typical (explain below) (explain below) (expiain below)
—_ Composite — —
(explain below) _ _

Samples will be
composited as follows: __

. composited as follows: __

P T

Samples will be

composited as follows: _ | NA

7.4 Justification for Sampling Frequency }

X Directive of OSC

g

O

a

0

— e e — — — ——

8.0 SAMPLING AND ANALYSIS

Table 1, “Environmental and Quality Control Sample Quantities for Environmental Analyses” identifies the number of field
and QC samples to be collected. Include background samples and designate which samples will be used for Lab/Field QC.

Include field analyses.

75-70306.00
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URS Operating Services, Inc.
START, EPA Region VIII
Contract No. 68-W5-0031

Emergency Response - Sampling

Complete one Table 1 for each Remedial Unit to be sampled for this project. Make extra copies of Table

8.1
If more than o

Equipment Utilized Per Sampling Media for samples indicated in Table 1:
iece of equipment is used per matrix, put the number of the matrix type from Section 7.1 on Ui

the item of equipment {e.g., 1 or_1, 2 ). Use the letter associated with each type of equipment on the line next
fabrication and circle sampling equipment that is to be decontaminated (non-dedicated items). Put the letter associ:
¢quipment item for decontamination next to each applicable decontamination step (Secton 8.3).

[ AlT T Water ! Liquid Waste Soil/Sedimer.
2 Fabrication

- Air Water Liquid Waste Soil/Sedimen:
| Carbon steel __ Carbon steel __ Carbon steel __ Carbon steel
| Stainless steel __ Stainless steel __ Stainless steel — Stainless steel
| Teflon (PTFE} __ Teflon (PTFE) ___ Teflon (PTFE) __ Teflon (PTFE)
| PVC _ PVC —_PVC —PVC
| Glass __ Glass — Glass __ Glass
|__ Plastic __ Plastic __ Plastic __ Plastic
| _ Plastic/polyethylene b Plastic/polyethylenc __ Plastic/polyethylene __ Plastic/polyeth-
| Carbon steel/stainless steel __ Carbon stecl/stainless steel __ Carbon stecl/stainless stecl __ Carbon steel/-
[ Acetate __ Acctate __ Acetate _ Acetate
B.3 Decontamination Steps (Check applicable choices for non-dedicated equipment)

Air Water Liquid Waste Soil/Sediment
| Physical removal __ Physical removal __ Physical removal __ Physical remova
| Non-phosphate detergent {1 Non-phosphate detergent  |__ Non-phosphate detergent | Non-phosphate ¢

wash ' wash : wash

wash

| _ Potable water rinse

| 10% nitric acid rinse

| Hexane rinse

| Methylene chioride rinse

| Pesticide grade acetone rinse
| __ Distilled/deionized water
rinse

| Organic free water rinse

| Airdry

| Cover with

1 Potable water rinse

__ 10% nitric acid rinse

__ Hexane rinse

__ Methylene chloride rinse

__ Pesticide grade acetone rinse

__ Distilled/deionized water
rinse

___ Organic free water rinse

. Air dry

__ Cover with

__ Potable water rinse

__ 10% nitric acid rinse

__ Hexane rinse .

__ Methylene chloride rinse

__ Pesticide grade acetone rinse

__ Distilled/deionized water
rinse

__ Organic free water rinse

_ Airdry

__ Cover with

__ Potable water rit
-~ 10% nitric acid 1
' Hexane rinse
__ Methylene chlor
__ Pesticide grade ¢
__ Distilled/deioniz
rinse

__ Organic free war
_ Airdry

__ Cover with

P e——

84 Required Support Vehicles/Facilities:

X - Lift gate tuck for purge water drum transport
0

O

0

0

a

75-70306.00
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URS Operating Services, Inc. Emcrgency Response - Sampling and Analysis Plan
- Revigion: 0

START, EPA Region VIl ;
Contract No, 63-W5.-0031] Date: 07/1997

Page 11 of 21
8.5 Disposal of Investigation-Derived Wastes (IDW)
O No IDW will be generated. |
X IDW will be containerized and characterized for appropriate disposal.
] IDW will be placed on site in an approved location.
O
a
a
0
O
8

8.6 Analytical Surmmary

Complete Table 2. Table 2, “Environmental Sample Collection and Laboratory Analysis specifications™ contains
information pertinent to sampling, such as the analytical methods to be used, sample preservation method (include field
filtration when necessary) to be used, container types and the quantity of sample to be collected at each sampling location,
the preservation method to be used, and the sample holding times (based on the parameter being analyzed for and the matrix).
For the air matrix, this table identifies the sample flow rate rather than sample containers and the volume to be collected

rather than the preservative.

8.7  Performance Requirements

Complete Table 3. Table 3, “Quality Assurance Objectives for Environmental Samples” €ontains the required detection
limits, analytical method references, the associated required data type designation, and three of the five data assessment
parameters (precision, accuracy, completion). The parameters of comparability and representativeness are addressed in the

project design and rationale sections of this SAP.

The EPA supports the implementation of the Data Quality Objectives (DQO) Process to ascertain the type, quality, and
quantity of data necessary to address site-specific problems (“Guidance for the Data Quality Objectives Process, EPA QA/G-
4,” EPA 1994d). It is the responsibility of the Project Leader, in conjunction with the QAQ, to implement the DQO process
as part of the project planning activities. In those cases in which the DQO process is not used, it is still necessary to state
the project quality objectives and measurement performance criteria in the project-specific SAP. '

75-70306.00
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LURS Operating Services, Inc. Emergency Response - Sampling 2

START, EPA Region VIII
Contract No. 68-W5.0031

9.0 TECHNICAL STANDARD OPERATING PROCEDURES

START Technical Standard Operating Procedures (TSOPs) will be implemented for this project. TSOPs are
applicable procedures that may be varied or changed as required, dependent upon site conditions or equipme
limitations imposed by the procedure. In all instances, the procedures employed will be documented and as:

with the final project deliverables.

Indicate Applicable START Technical Standard Operating Procedures (check ail that apply}):

X TSOP 4.1 - General Field Operation - describes the overall field organization in support of sample c.
sample identification, re-: i keeping, field measurements, and data collection.

X TSOP 4.2 - Sample Containers, Preservation and Maximum Holding Times - describes the methods
place samples in appropriate containers to preserve specific samples, and the maximum time a samp.
held before it is analyzed.

X TSOP 4.3 - Chain of Custody - outlines the documentation necessary to trace sample possession.

X TSOP 4.4 - Sample Identification, Labeling, and Packaging - specifies the methods for sample ident:
and labeling. Sample packing and shipment methods are also outlined.

X TSOP 4.5 - Sample Location Documentation - outlines the methods for documentation of all sample

X TSOP 4.6 - Use and Maintenance of Field Log Books - outlines the proper documentation of inform:
field log books during data collection activities.

0 TSOP 4.7 - Hazardous Waste Characterization - outlines the methods for characterization of unknow
materials for disposal, bulking, recycling, grouping and classification purposes.

X TSOP 4.8 - Investigation Derived Waste Management - outlines the management of wastes generate.
environmental field operations,

O TSOP 4.9 - Monitor Well Installﬁion - describes the methods for monitoring well installation, incluc
design, construction procedures, and materials,

a TSOP 4.10 - Monitor Well Development - describes the methods for monitoring well development, i
data recording formats.

X TSOP 4.11 - Equipment Decontamination - describes the techniques used to decontaminate equipme.
sample collection or data measurement.

X TSOP 4.12 - Groundwater Sampling - establishes the methods for monitoring well purging, sample ¢
and equipment use when sampling.

X TSOP 4.12A - Groundwater Sampling for Low Flow Purge - descnibes equipment and operations for
groundwater monitor wells using a pump to obtain samples with a minimum of turbidity.

X TSOP 4.13 - Water Level Measurement - describes the methods used to record water levels at surfac
locations and in groundwater monitoring wells.

a TSOP 4.14 - Water Sample Field Measurements - describes the measurement techniques and data
requirements associated with the collection of either a groundwater or surface water sample.

75-70306.00
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URS Operating Services. Inc.
START. EPA Region Vi
Contract No. 68-W5.0031

Emergency Response - Sampling and Analysis Plan

= Revision: 0
Date: 07/1997

Page 13 of 21

0 TSOP 4.15 - Flow Measurements - describes the methods for conducting flow measurements during surface
water sampling, )

a TSOP 4.16 - Surface and Shallow Depth Soil Sampling - establishes the methods for sample collection using a
variety of sampling devices. Techniques for avoiding sample and equipment cross-contamination are also
discussed.

a TSOP 4.17 - Sediment Sampling - establishes the methods for sample collection using a variety of sampling
devices. Techniques for avoiding sample and equipment cross-contamination are also discussed.

( TSOP 4.18 - Surface Water Sampling - establishes the methods for sample collection and equipment use at a
variety of surface water locations. Techniques for avoiding water body and sample cross-contamination are
also discussed.

(W TSOP 4.19 - Soil Gas Sampling - outlines the methods for decontamination and seil gas sampling for routine
field operations.

O TSOP 4.20 - Drum and Container Sampling - describes methods for safe and effective sampling of drums and
containers less than 120 gallons.

O TSOP 4.21 - Tank Sampling - describes the measurement techniques used in sampling aboveground storage
tanks.

0O TSOP 4.22 - Aquifer Slug Testing - establishes the methods and data recording formats for conducting slug
tests in groundwater monitoring wells. :

a TSOP 4.23 - Aquifer Pump Testing - establishes the methods and data recording formats for conducting pump
tests in groundwater extraction and monitoring wells.

[ TSOP 4.24 - Geological Borehole Logging - descnbes the information and observations to be recorded for the
identification, logging, and sampling of a borehole. Sampling methods and data collection formats are also
presented.

0 TSOP 4.25 - Residential Dust Sampling - descnbcs the methods for collecting composite dust samples in a
residential community.

O TSOP 4.26 - Chip, Wipe and Sweep Sampling - describes the equipment and methods required for obtaining a
representative chip, wipe or sweep sample to monitor potential surface contamination.

O. Draft Equipment SOP 1.6 - TW Spectrace 9000 FPXRF - describes the equipment and methods required for
obtaining a representative metals analyses of selected matenals.

10.0 SAMPLE DOCUMENTATION, HANDLING, AND SHIPMENT

Sample documentation, handling, and shipment will be in accordance with the START generic QAPP and START

TSOPs. :

I"_-_ — =_ —— —

75-70306.00
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URS Operaung Services, Inc. Emergency Response - Sampling a

START, EPA Region VIII
Conmact No. 68-W5.0031

(110 QUALITY ASSURANCE ASSESSMENTS

The following QA Assessments will be applied to this project:

X Independent technical review
X Technical edit

O Readiness review

O Field surveillance

0 Field audit

O Management system review
a

A

complete description of these reviews can be found in Section 12.0 of the ERP Generic QAPP.

120 DATA VALIDATION
Data will be validated as indicated: X QC review X Validation a Undecidec

* Data Validation is required for definitive data.

130 DELIVERABLES
The following deliverables will be providf:d: (Check all that apply)

X Trip Report: A detailed accounting of what occurred during each sampling mobilization will be prep
within (two weeks) of the last day of each sampling mobilization. The Trip Report will be organize:
three or four major sections: Background, Observations and Activities, Conclusions and Recommen.
(optional), and Future Activities. Information will be provided regarding major events, dates, and pc
on site (including affiliations).

O Status Report: Prepared periodically (weekly/monthly/etc.) To provide a detailed accounting of pas:
future sampling activities. Information will be provided on time and date of major events and perso’
site (including affiliations). The status report will be organized into three major sections: Backgrour
Observations and Activities, and Future Activities.

O ‘ Analytical Report: Documentation of lab selection, raw data, or analytical results.
O Data Validation Report: Review of the data generated under this plan.

O (Draft) Final Report: Correlates available background information with data generated under this sar
event and identifies supportable conclusions and recommendations that satisfy the objectives of this

sampling QA/QC plan,

15-70306.00
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URS Operating Services, inc.
START, EPA Region VIII
Contract No. 63-W5-0031

The following illustrations will be provided:

Maps (size specifications)

Figures (borehole logs, cross sections)
Drawings (scale)

Field forms

oO= =

14.0 }’ROJ'ECT ORE—ANIZATION AND RESPONSIBILITIES

Personnel Information:

The EPA Site Assessment Manager, Luke Chavez, will provxde overall dlrcctlon to the START staff conceming
project objcctlves, sampling needs, and schedule.

The START Project Leader, John Noto, is the primary point of contact with the EPA On-Scene coordinator. The
Project Leader is responsible for the development and completion of the Sampling QA/QC Plan, project team
organization, and supervision of all project tasks.

The START Quality Assurance Officer is responsible for ensuring field adherence to the Sampling QA/QC Plan and
recording any deviations. The Analytical Services Coordinator is the prirnary contact with the analytical laboratory.

The following personne] will also work on this project:

Name ' Re_sponsﬁpility

TBD S.amnlmg.md.dmmgnmgn_

For a detailed description of personnel responsibilities, refer to Section 2.0 of the ERP generic QAPP.

——— ———

15.0 SCHEEULE OF ACTIVITIES

Proposed Schedule of Work: -

Activity Start Date . End Date
Sample wells October 1998
75-70306.00
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URS Operating Services, Inc.

START, EPA Region Vill
Coniract No. 68-W5-0031

TABLE 1

mergcncy Resposne - Sampling and Analysis Mlan

Environmental and Quality Control Sample Quantities for Environmental Analyses

Remedial Unit Groundwater

Revision: O
Date: 071997
Page 1607 21

et ('Eﬂm
EPA-MW.DIS x x X X 3
nEPA-MWmD X x X 3
' EPA-MW-02 b 4 X X 3
s /g,
| EPA-MW.0} x p x 3
“ CI'A-MW-04 X x X 3
“ EPA-MW-05 X x X 3
EPA-MW-06
(field duplicate) X X X 3
EPA-MW-0T7
{Trip blank) X N |
EPA-MW-08 .
“ {rinsate) x p) X 1
uTotal Samples:| 9% |0 7. |71 " S Tl u
75-70306.00
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URS Operating Services, Inc, . Emergency Response - Sampling and Analysis Plan
START, EPA Region VIII Revision: 0
Contract Na. 65-W5-0031 ) Date: 011997

Page 1T of 2]

_ TABLE 2
Environmental Sample Collection and Laboratory Analysis Specifications
. '.«'.l"\',‘- ,,l'-*'-ﬂll"‘ ' B .Aﬂal}’ﬂcal _"’J?l' “..\.,.' “dT.,_ |§; r.‘. ¥R !x Req“'red'” E’ﬂ?‘é \“-:""- ‘.JI\. b e < LRI "'I]“_k:”‘r.hu 3 :j; r
g b eatia < Method: C’% :@)&;ﬁf{fﬁ?ﬁg’:ﬁ el ik ] FiVolumie 3,",2-3 gﬂw"gt‘gog jigﬁ?,{ﬂ'i“ \.EE ;,}*
vOC 524.4 EPA 2 - 40ml glass vial 80 mi 4°C 7 days
Metals 200.7 EPA ' 1 liter HDPE 200 ml |pH<2 HNO3 6 months
iAnions 300 EPA 250 m} HDPE 100 mi  |4°C 28 days
|
I
F Container types: AGV = amber glass vial; HDPE = high-density polyethylene boitle and cap; AGD = amber glass bottle.
b

Sample prescrvation will be perfonmed by the sampler immediately upon sample colleclion. Preservatives will be added to filered samples following filtration. Containers used for volatile organic sarnples
will be completely Giled, perminting no hesd space.

Holding times begin from the time of sampfe collection in the field. Two holding times indicate the maximum holding llme until sample exiraction and the maximum holding time.

75-70306.00
FASTART\MLOIiveAERP-SAP.wpd:bas



URS QOperating Services, Inc,
START, EPA Region VIII
Contract No. 68-W5-0031

Emergency Response - Sampling snd Analysis Plan
Revision: O

Date: 0711997

Page 18 of 21

TABLE3 .
Quality Assurance Objectives for Environmental Samples

Analysis
x (for each matnx)

Analytlﬁ:alu> tT vt | st o QDetecﬁon i,

VOCs 5244
Metals 200.7
Anions 1300 D ppm varies 20 90 .95

\ |

Note: The complete list of 2nalytes determined from Jaboratory sample analysis is published in each reference document listed for the spccnf' ed analyucal method. Deteclion limil, accuracy, and precision values
are presented in this table as ranges, but are assigned to each individual analyte as published in each reference document.

Data type refers to the following:
S = pon-definilive data {i.c., screening);
S/D = non-definitive data with 10% definitive conlinmation;
D = gefinitive data

75-70306.00
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URS Operating Services, Inc.
START, EPA Region VIl
Coniract No. 68-W5-0031

ATTACHMENT 1

Data Types

Emergency Response - Sampling and Analysis Plan
Revision: ©

Datc: 071997

Page 19 ol 21

l  QA/QC Levels

221 Nom-Definitive

-Non-Definitive with'10% Definitive *

* . "(Screening). . - Confirmation' (Sereening with Confirmatlon) |, = [Tt Do
Data Uses Data useful only for immediate situation; not {Data useful for site assessment and decision. |Data useful for enforcement, litigation, risk
defensible for decision making making at OSC discretion assessment, and most other uses
Typical Uses + Exploratory data + Site characterization + Enforcement
» Screening + Waste characterization = Litigation
+ Non-critical Decisions * Clean-up confirmation = Risk assessment
+ Emergency situations
* Waste profiling _
Quality Assurance Type |Data of Unknown Quality Data of kpown quality (low level) Data of known quality (high fcve!)
Quality Assurance + Logged quality control checks + Identification » Raw data
Elements * Qualified analyst » Quantification + Definitive identification
= Confirmation of 10% of the samples by a |- Delinitive quantification
definitive method + Emor detecmination
+ Error determination’
[ vatidation None QC Review? Yes
Quality Control Elements |+ Instrument QC + Instument QC + Instrument QC
» Field QC « Field QC » Field QC
+ Analyst training » Analyst training = Analyst training
*  QC within method parameters - +  QC within method parameters
+ Dacument DLs

! Emor determination is required for both the definitive and non-definitive portions of the data.

' QC review is required for all samples analyzed. Data validation is required for the confirmation data only.

75-70306.00
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URS Opcraling Scrvices, Inc.

START, EPA Region VIl
Contract No. 63-W5-0031

ATTACHMENT 1

Data Types

Emergency Response - Sampling and Analysis Plan
Revision: @

Date: 07/1997

Page 20 oM 21

| . .QA/QC Levels

3 Non-Definiuvel :

(Screcning}

Non-Definitive with 10% Del‘mitwe

| Confirmation (Sefeening with Conﬂrmation) MR

Sampling Man

Optional

Mandatory

Deﬁnitive

Mandalory

Typical Volatile Analyses

» Field GC

+ Field GC with 10% of samples being
confirmed by GC/MS with full QA/QC
deliverables; duplicates and blanks.

» EPA Method 8240 or 8260; data
package; replicates; blanks and spikes

+ GC method with 10% of samples being
confirmed by GC/MS with full QA/QC

deliverables; duplicates and blanks.

+ EPA Method 8010/ 8020 with second
column confirmation; data package
replicate, blanks, and spikes.

Typical Non-volatile
Analyscs

Typical Metal Analyses

+ Immunoassay kits

+ Field XRF

+ Immunoassay with 10% of sarﬁplcs Bcing
confirmed by GC/MS with full QA/QC
deliverables; duplicates and blanks.

L]

EPA Method 8270; data package;
replicates, blanks, and spikes.

» GC method with 10% of samples being
confirmed by GC/MS with full QA/QC
deliverables; duplicates and blanks.

+ Field XRF with 10% of samples being
confirmed by ICP or AA with full QA/QC
deliverables; duplicates and blanks.

+ EPA Method 8100/ £120 with second
column confirmation; data package;
replicate, blanks, and spikes,

+ EPA Method 6010; data package;
replicates, blanks, and spikes,

+ AA, ICP, IC, or wet chemistry methods
with 10% of samples being confirmed by
ICP or AA with full QA/QC dcliverablces;

duplitates and blanks.

. EPA methods for AA (7000s); data
pa - replicate, blanks, and spikes.




URS Operating Services, Ine.
START, EPA Region Vil
Contract No. 68-W5.0031

Lmergency Response - Sampling and Analysis Plan

Revision: O

Date: 0771997

Page 21 ol 21
ATTACHMENT 1
(TR
- QA/QC Levels Non-Definitive " " .Non-Definitive with 10% Definitive ..o Definitive Y "
: ‘- (Screening) - Confirmation (Screening with Confirmation) SRR L

Typical PCIY/ Pesticide
Analyses

»  lowmunoassay Kits

Immunoassay kits® with 10% of samples
being confirmed by GC/MS with full
QAJQC dceliverables; duplicates and
blanks.

LEPA Mcthod 8140-Pesticides; data
package; replicates, blanks, and spikes.

GC method with 10% of samples being
confirmed by GC on a second column with
full QA/QC deliverables; duplicates and
bianks.

L]

EPA Method 8080 with second column
confirmation; data package; replicate,
blanks, and spikes.

Typical Petroleum
Hydrocarbon Analyses

+  Immunoassay kits
+ Chem test kits (HANBY)
* IR (EPA 413 and 418) methods

Immunoassay, IR, and chemical analysis
with 10% of samples being confirmed by
GC/MS or EPA Method 8015 (modified)
with second column confirmation with full
QA/QC deliverables; duplicates and
blanks.

GC methed with 10% of samples being
confirmed by GC/MS or GC on'two
columns with full QA/QC deliverables;
duplicates and blanks.

-

EPA Method 8015 (modificd) with
second column confirmation; data
package; replicate, blanks, and spikes.

Testing for physical param

cters is not analyie specific, Therefore, by strict dcﬁriition, any physical test would have to be considered non-definitive. However, the
testing methods may be definitive if approved methodology is followed. '

Physical Parameters (pH,
flash point, étc.)

* Field testing equipment

. Tcsli;ig equipment with QC samples,

duplicates, and blanks.

+ Testing equipment; data package; and
QC samples, duplicates, and blanks, ‘

} Immunoassay kits used to generaie Level | data must be capable of generating calibration, blank, duplicale, and estimation of error data.

75-70306.00
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APPENDIX D

Inorganic Analysis Data Sheets



Lab Name: SOUTHWEST_LAB OF OKLAHOMA
SWOK___

Matrix (soil/water): WATER
Level (low/med):

Lab Code:

% Solids:

U.S. EPA - CLP
1 EPA SAMPLE NO. -

INORGANIC ANALYSES DATA SHEET
-MHERS#6
' Contract: 68-D5-0136
Case No.: 26631 SAS No.: SDG No.: MHEHEBS6

LOW__
__0.0

Lab Sample ID: 36352.01
Date Received: 11/13/98

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

Comments:

CAS No.

$]

Q

Analyte [Concentration

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
7440-66-6

Aluminum_ 12.0 A3
Antimony_
Arsenic__
Barium
Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel
Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium_
Zinc
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U.S. EPA - CLP

1 EPA SAMPL
INORGANIC ANALYSES DATA SHEET

MHEB97
Contract: 68-D5-0136

Lab Name: SOUTHWEST_LAB_OF_ OKLAHOMA
SAS No.:

Lab Code: SWOK__ Case No.: 26631
Matrix {(soil/water): WATER
Level (low/med): LOW__
% Solids: 0.0

_______  SDG No.: !
Lab Sample ID: 36389:
Date Received: 11/1:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

P

Concentration

Color Before:
Color Aftar:

Comments:

CAS No.

Analyte

Q

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
7439-86-5
7439-97-6
7440-02-0
7440-09-7
7782-4%9-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic__
Barium

=

28]
[ ROV S N NN

Beryllium
Cadmium__
Calcium___
Chromium_
Cobalt
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U.S. BPA - CLP

1l EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

. MHEBS98
Contract: 68-D5-0136

Lab Name: SOUTHWEST_LAB_OF_OKLAHOMA
SAS No.:

Lab Code: SWOK__ Case No.: 26631
Matrix (soil/water): WATER
Level (low/med): LOW__
% Solids: _0.0

SDG No.: MHEB96
Lab Sample ID: 36392.03
Date Received: 11/13/98

Concentration Units (ug/L or mg/kg dry weight): UG/L_

p

Q

Concentration

CAS No. Analyte

Color Before:
Color After:

Comments:

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
7440-66-6

Aluminum_
Antimony_
Arsenic___
Barium
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Lab Name: SOUTHWEST_LAB OF OKLAHOMA

Lab Code:

Matrix {(soil/water): WATER
Level (low/med):

% Solids:

Color Before:
Color After:

Comments:

U.s. EPA - CLP

1 EPA SAMPL.
INORGANIC ANALYSES DATA SHEET
MHEBS9
Contract: 68-D5-0136
Case No.: 26631 SAS No.: SDG No.: |

LOW__

Lab Sample ID: 3639
Date Received: 11/1:

__ 070

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

]

Concentration 0

Analyte

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
7439-87-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

N3

=
o

Aluminum_
Antimony
Arsenic__
Barium
Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium_
Zinc
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U.S. EPA - CLP OC‘

1 . EPA SAMPLE NO.
INORGANIC ANALYSES DATA SEEET

) MHECQOQ
Contract: 68-D5-0136

Lab Name: SOUTHWEST LAB_OF OKLAHOMA
SAS No.:

Lab Code: SWOK__ Case No.: 26631
Matrix (soil/water): WATER

SDG No.: MHEBY96
Lab Sample ID: 36392.05

Level (low/med)}: LOW__ Date Received: 11/13/98
% Solids: _0.0
Concentration Units {ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration{C|] 0 M
7429-90-5 (Aluminum_ 12.0|0 P_lUs
7440-36-0 |Antimony 3.0{U P_
7440-38-2 |Arsenic__ 2.0|U P
7440-39-3 |Barium 27.2]|E P_
7440-41-7 |Beryllium 1.0|C P_
7440-43-9 |Cadmium__ 1.0(UC pP_
7440-70-2 [Calcium__ 116000 _ P_
7440-47-3 |Chromium_ 1.0(TC P_|W3
7440-48-4 {Cobalt 2.0|C P_
7440-50-8 |Copper 2.0|C P_
7439-89-6 |[Iron 12.0|U P_
7439-92-1 |Lead 1.0{C P_
7439-95-4 |Magnesium 403001 _ P_
7439-96-5 |Manganese 1.04U P
7439-97-6 |Mercury 0.21]_ FEV [ WA
7440-02-0 [Nickel 1.0|T P_
7440-09-7 |Potassium 2110(E P_
7782-49-2 [Selenium_ 3.0l P_{UWS
7440-22-4 |Silver 2.0|C P_
7440-23-5 |Sodium €8300|_ P_
7440-28-0 [Thallium_ 3.6|E P_
7440-62-2 |Vanadium_ 2.2|E P_
7440-66-6 |Zinc 2.0|U P_
Color Before: COLORLESS Clarity Before: CLEAR_ Texture
Color After: COLORLESS Clarity xfter: CLEAK_ Artifacts
Comments : @e Jrolas
FORM I - IN TLM04.0




Color Before:
Color After:

Cotments:

Case No.:

U.s.

Lab Name: SOUTHWEST LAB_OF_OKLAHOMA
Lab Code: _
Matrix (soil/water): WATER
Level (low/med):
% Solids:

LOW__
_ 070

26631

EEA - CLP
1

INORGANIC ANALYSES DATA SHEET

EPA SAMPL

MHECO01

Contract: 68-D5-0136

SAS No.:

SDG No.:

Lab Sample ID: 3639
Date Re zived: 11/1

Concentration Units (ug/L or mg/kg dry weight : UG/L_
CAS No. Analyte |[Concentration|C| Q M
7429-90-5 |Aluminum_ - 1680 _ P |7
7440-36-0 |Antimony 3.0)U P_| w3l
7440-38-2 |Arsenic__ 2.0(0 P_| w3
7440-3%-3 |Barium 105|B P |
7440-41-7 |Beryllium 1.0/U P_[u>
7440-43-9 |Cadmium__ 1.0|U P_lwuD
7440-70-2 [Calcium__ 143000/ _ P 3
7440-47-3 |[Chromium_ 6.4|B P | §
7440-48-4 |Cobalt 2.0lU P wl
7440~50-8 |Copper 6.71B P T
7439-89-6 |Iron 3180 _ P_
7439-92~1 |Lead 1.B|B pP_ l
7439-95-4 [Magnesium 49600 _ P_
7439-96-5 |Manganese 64.5_ P_
7439-97-6 |Mercury_ 0.24] FEV] WD
7440-02-0 |Nickel 6.3|B P |
7440-09-7 |Potassium 3480(B P |
7782-49-2 [Selenium_ 3.0lu P_{WD
7440-22-4 |Silver 2.0(U P_l S
7440-23-5 |[Sodium 42800} P | %
7440-28-0 |[Thallium_ 3.4{B P_
7440-62-2 |Vanadium_ 4.91B P_
7440-66-6 |Zinc 19.0(|B P_
COLORLESS Clarity Before: CLEAR_ Texture
COLORLESS Clarity After: CLEAR_ Artifacts
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Lab Code: .
Matrix (soil/water): WATER
Level {(low/med):
% Solids:

- Color Before:
Color After:

U.s.

Lab Name: SOUTHWEST_LAB_OF_OKLAHOMA
Case No.: 26631

LOW__

0.0

EPA ~ CLP
1

Contract: 68-D5-0136

SAS

No.:

INORGANIC ANALYSES DATA SHEET

008

EPA SAMPLE NO.

SDG No.:

MHEC02

MHEBS6

Lab Sample ID: 36392.07
Date Received: 11/13/98

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

Analyte

Concentrat

0

ion

Q

7425-90-5
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
7440-66-6

Aluminum_
Antimony_
Arsenic__
Barium

[

L

Beryllium
Cadmium___
Calcium__
Chromium_
Cobalt

=
B
=)

L
o

(N
o
coawaagcal

COoOOoOno

Copper

Iron

=

Lead

uwwwgppum

QWaacwl|

Magnesium
Manganese
Mercury_
Nickel

e
L] [ VY

+ e
=

Potassium
Selenium_
Silver

[y

Sodium

[
L

Thallium_
Vanadium_
Zinc

' LY 1 IO %)
ONJOOOOMNNOCOMODOW

S S PR N N PV N - S
D = 3
(=N =Rl ]

oo wl

COLORLESS
COLORLESS

Clarity Before:
Clarity After:

CLEAR_
CLEAR_

VLT LT ™o 8o 9,909 00 0 o o o) =

NATAR
Comments: 0& (3o B

FORM I - 1IN ILM04.0



APPENDIX E

Acculab’s Report of Analysis
General Chemistry



Date: 11/30/98
Page 1 - B

Ms Karen Kuoppala

URS Operating Services
1099 18th Street

Suite 710

Denver, CO 80202-1908

ALR Designation:
Client Designation:
Sample Location:
Location II:
Date/Time Collected

(T,
Acculabs Inc. .éb

REPORT OF ANALYSIS
Lab Job Number: 026740 URS005

Date Samples Received: 11/13/98
Customer PO Number: 0S-98-P-5465

98-A21251
EPA-MW-015

11/11/98 16:45

General Chemistry (results in mg/L unless noted):
Alkalinity, Total (as CaC03) 250

Bicarbonate {as HCOQO3-)
Carbonate (as CO3=)
Chloride

Hydroxide (as OH-)
Sulfate (as S04)
pH

300
<5
150

1 < 5

110
7.4 &

ALR Designation:
Client Designation:
Sample Location:
Location II:
Date/Time Collected

98-A23252
EPA~MW-01D

11/10/98 11:30

General Chemistry (results in mg/L unless noted):
Alkalinity, Total (as CaCQ3) 260

Bicarbonate (as HCO3~)
Carbonate (as CO0J3=)
Chloride

Hydroxide {as OH-)
Sulfate (as S04)

PH

310
<5

-

ALR Designations
Client Designation:
Sample Location:
Location II:
Date/Time Collected

98-A23253
EPA-MW=-02

11/11/98 11:50

General Chemistry (results in mg/L unless noted):
Alkalinity, Total (as CacC03) 260

Bicarbonate (as HCOJI-)
Carbonate (as C0O3=)
Chloride

Hydroxide (as OH-)

310
< 5
160
< 5



Acculabs |
Date: 11/30/98

Page 2 — B
REPORT OF ANALYSIS
Ms Karen Kuoppala Lab Job Number: 026740
URS Operating Services Date Samples Feceived: 11
ALR Designation: 98-A23253
Client Designation: EPA-MW-02

Sample Location:
Location II:

Date/Time Collected 11/11/98 11:50
Sulfate (as S04) 110
PH 7.4 a

ALR Degignation: 98-223254
Client Designation: ! EPA-MW-03
Sample Location:

Location II:

Date/Time Collected 11/11/98 10:10
General Chemistry (results in mg/L unless noted): -

Alkalinity, Total (as CaC03) 260

Bicarbonate (as HCO3-) 310

Carbonate (as CO3=) < 5

Chloride , 140

Hydroxide {as OH-} , < 5

Sulfate (as S04) 100

pH 7.4 a

ALR Designation: 98-A23255
Client Designation: EPA-MW=-04
Sample Location:

Location II:

Date/Time Collected 11/11/98 13:20
General Chemistry (results in mg/L unless noted):

Alkalinity, Total (as Cac03) 280

Bicarbonate (as HCO3-) 340

Carbonate (as CO3=) <5

Chloride . 170

Hydroxide (as OH-) . <5

Sulfate (as 504) 100

PH 7.3 a

G080¢



-

(T
LY
Acculabs Inc. .%@-
Date: 11/30/98 SN
Page 3 - B
REPORT OF ANALYSIS
Ms Karen Kuoppala Lab Job Number: 026740 URS0GS
URS Operating Services Date Samples Received: 11/13/93
ALR Designation: 98-A23256
Client Designation: EPA~-MW~05

Sample Location:
Location II:

Date/Time Collected 11/11/98 18:50
General Chemistry (results in mg/L unless noted):

Alkalinity, Total (as CaC03) 360

Bicarbonate (as HCO3-) 440

Carbonate (as CQ3=) . < 5

Chloride . 140

Hydroxide (as OH-) <5

Sulfate (as S504) : 110

pH ot 7.3 4

NOTES:

& Indicates that samples were received and analyzed past holding time.

Scheduled sample disposal/return date: December 30, 1998.

#ﬂr7iLAﬂif;;zAAlL9 ﬁ

Trudy L. Scott
Laboratory Manager

000CC4



APPENDIX F

Groundwater Chemistry Stiff and Piper Diagrams



l Piper Diagram .. Demo of the GWW Software '

100

60

\ 60

40 Ca+Mg

a0 /. -

CO,+HCO,

CATIONS ANIONS

EPA-MW-01D
EPA-MW-013
ERPA-MW-02
EPA-MW-03
EPA-MW-04
EPA-MW-05

bWl -




| STIFF Diagram .

Well ident Description
EPA-MW-01D
Milliequivalents per liter
0 8 6 4 2 0 2 4 5 8
Mg rd SO,
Na+K (o]
Fe NO,
L
Cations
Ca Mg Na K Fe
Milliequivalents per liter 6.2375 2.8215 11962 | 005242 | 0.0005
Milligrams per liter 125.00 34.30 27.50 2.05 0.01
Anions
HCo3 co3 S04 ct NO3

Milliequivalents per liter 5.08090 0.0000 3.33120 1.94649

Milligrams per liter 310.00 0.00 160.00 69.00
Mn NO2 PO4 F B SI02
0.0000 .
TDS Hardness Alkalinity Conductivity pH SAR
7.30 0.5621
W T ¥ Cations {epm) Anions (epm)
ater 1ype Calcium Bicarbonate 10.3 104
I ————

Error Balance
0.24




l STIFF Diugram '

Well (dent Description
EPA-MW-01S
Milliequivalents per liter
10 8 6 4 2 o 2 4 6 8 10
Ca \ / HCO,+CO,
Na+iK \ . cl
Fe N03
Cations
Ca Mg Na K Fe
Milliequivalents per liter 6.2874 3.5372 1.7400 0.04577 "I o.00s9
Milligrams per liter 126.00 43.00 40.00 1.79 0.1
Anions
HCO3 cos3 S04 Cl NO3
Milliequivalents per liter 491700 2.29020 4.23150
Milligrams per liter 300.00 110.00 150.00
Mn NO2 PO4 F B slo2
0.0000
TDS Hardness Alkalinity Conductivity pH SAR
7.40 0.7851
F Cations (epm) Anions {epm)
Water Tspe Calcium Bicarbonate 18 na
- B Error Balance

077




| STIFF Diagram l

Well Ident Description
EPA-MW-02

Milliequivalents per liter
10 8 6 4 2 0 2 4 6 8 10

L] L L] T L] T [l T

Ca P 0,+CO,
N
Na+K \ \ Cl
Fe \ NO,

Cations
Ca Mg Na K Fe
Millicquivalents per liter 6.2375 3.5619 20184 | 0047827 0.0016
Milligrams per liter 125.00 43.30 46.40 1.87 0.03
Anions
HCO3 C03 504 ct NO3

Milliequivalents per liter 5.08080 0.0000 2.29020 451360

Milligrams per liter 310.00 0.00 110.00 160.00
Mn NO2 PO4 F B 3102
0.0000

TDS Hardness Alkalinity Conductivity pH SAR
7.40 0.9119
W T I Cations (epm) Anions (epm)

ater 1ype Calcium Bicarbonate i 19 1.9
T "

Error 8alance
0.07




STIFF Diagram

Well Ident Description
EPA-MW-03
Milliequivalents per liter
10 8 6 4 2 0 2 4 6 8 10
Ca HCO,+CO,
Mg 80,
Na+K Cl
Fe \ NOy
Cations
Ca Mg Na K Fe
Milliequivalents per liter 5.5389 3.3891 2.3360 0.0{53704 0.0005
Milligrams per liter 111.00 41.20 53.70 210 0.01
Anions
HCO3 CO3 S04 Ci NO3
Milliequivalents per liter 5.08090 0.0000 2.08200 3.94940
Milligrams per liter 310.00 0.00 100.00 140.00
Mn NOZ2 PO4 F B S102
0.0000
TDS Hardness Alkalinity Conductivity pH SAR
7.40 1.1056
I Cations (epm) Anions (epm)
Water Type Calcium Bicarbonate | 11.3 LA

Error Balance
0.92




STIFF Diagram

Ertor Balance

1.3

Well Ident Description
EPA-MW-04
Milliequivaients per liter
10 8 6 4 2 0 2 4 51 a 10
Ca HCO,+C0,
Mg S0,
Na+K \ Cl
Fe NO,
Cations
Ca Mg Na K Fe
Milliequivalents per liter 5.7884 3.3151 29710 | 0.053957) 0.0005
Milligrams per liter 116.00 40.30 68.30 21 0.01
Anions
HCO3 Co3 S04 Cl NO3
Milliequivalents per liter 5.57260 0.0000 2.08200 4,79570
Milligrams per liter 340.00 0.00 100.00 170.00
Mn NO?2 PO4 F S102
0.0000
DS Hardness Alkalinity Conductivity pH SAR
7.30 1.3926
W ' Cations {epm} Anions (epm)
ater Type Calcium Bicarbonate 121 125




I : STIFF Diagram l

Well Ident Description
EPA-MW-05
Milliequivalents per liter
1 8 6 4 2 0 2 4 6
- \ /
Mg
Na+K A
Fe
L— _
Cations
Ca Mg Na K Fe
Milliequivalents per liter 7.1357 4.0801 1.8518 | 0.08898 1 0.1708
Miitigrams per liter 143.00 4960 42.80 3.48 3.18
Anions
HCO3 CO3 504 ct NO3

Mitlicquivalents per liter 7.21160 0.0000 2.29020 3.94540

Milligrams per liter 440.00 0.00 110.00 140.00
Mn NO2 PO4 F B S102
0.0022
DS Hardness Alkalinity Conductivity pH SAR
7.30 0.7862

Water Type

. Cations (epm) Anions (epm)
133 135

Calcium Bicarbonate

Error Balance
042




Appendix G

UOS - Field Activities and Analytical Results for Soil Gas
Sampling at the Mount Olivet Cemetery Plume,
December 6, 1996



URS OPERATING SERVICES

1099 18TH STREET

SUITE 710

DENVER, COLORADO 80202-1908
TEL: (303) 291-8300

FAX: (303) 291-8296

December 6, 1996

Mr. Luke D. Chavez

Site Assessment Manager

U.S. Environmental Protection Agency
Region VII, Mail Code SEPR-ER
999 18th Street, Suite 500

Denver, Colorado 80202

SUBJECT: START, EPA Region VIII, Contract No. 68-W5-0031, TDD No. 9609-0003
Field Activities and Analytical Results for Soil Gas Sampling at the Mount
Olivet Cemetery Plume, Salt Lake City, Utah, November 1996

Dear Mr. Chavez;

The attached report recounts the soil gas collection field activities and gives the results of the laboratory
analyses of the four soil gas samples collected on November 9, 1996, for the Mt. Olivet Cemetery Plume

site in Salt Lake City, Utah. e

If you have any questions, please call me at 291-8270. Please mmai bdth attached COPICS of this letter
and retumn them to Janet Benson when you have approved this document.

Very truly yours,

, INC.

EPA ACTION BLOCK

O Approved

cc:  T.F. Staible/lUOS -  without attachments O Approved, TOD to follow
File/UOS O Approved as comected

O Disapproved

O Review with .

O  Originat to

O Copyto

O Reply envelope enclosed

Date By

75-60303.00
\STARTWMt-Olive\Tnp.Rpt:bas



URS Operating Services, Inc. Mi. Oliver Cemetery Plume - Trip

START, EPA Region VI Revis
Contract No. 68-W5.0031 Date: |
Page

Field Activities and Analytical Results
for Soil Gas Sampling
Mount Olivet Cemetery Plume
Salt Lake City, Utah
November 1996

INTRODUCTION

URS Operating Services, Inc. (UOS) has been tasked, under Technical Direction Document (TDD)
9609-0003 and 9609-0003A, by the Region VIII office of the U.S. Environmental Protection Ag
(EPA), to conduct soil gas sampling in the vicinity of the Mount Olivet Cemetery Plume in Salt .
City, Salt Lake County, Utah (CERCLIS ID # UTD981548985) (Figure 1).

Background information for this site can be found in the Work Plan for the Army National G
Armory/Org. Maintenance Shop 5, Salt Lake County, Utah, prepared by Neil B, Taylor of the ~
department of Envirpnmental Quality, Division of Environrne;nal Response and Remediation, 1996
Environmental Priorities Initiative Preliminary Assessment for the University of Utgh, prepared by -
Consultants, 1993; and from the Analytical Results Report of the Mount Glivet Well site prepafe‘
Ecology and Environment, Inc., Technical Assistance Team (TAT), 1995. Sampling rationale, procec
and protocols are documented in the Field Sampling Plan for the Mount Olivet Cemetery Plume, Salt !

City, Utah, prepared by UOS in October 1996.
SOIL GAS SAMPLING ACTIVITIES

. Soil gas samples were collected using the Geoprobe Model 8-M truck mounted system. The probe
driven to refusal at each location then retracted approximately six inches to allow the disposable por
disengage. A line was then run from the end of the probe to an air pump which purged the line,

purged line was then connected to a Tedlar® Bag in a vacuum chamber ana the Tedlar® Bag was ailc

to fill with soil gas in response to the evacuation of the vacuum chamber.

Soil gas samples were initially collected from three separate locations on October 18, 1996. Three
gas samples were collected from east and southeast of Building 7 of the Veterans Hospital where a s
line exited the building. One sample was taken uphill of the sewer line, one from where the sewer

exited the building, and the third from a parking area adjacent to the buried sewer line (Photo 1).

75-60001.00
\START\M1-OliverTrip.Rpt:bas



Mt Qlivet Cemetery Plume - Trip Report
Revision: 0

Date: 131996

Page 20f 6

URS Operating Services, Inc.
START, EPA Region VIII
Contract No. 63-W5-0031

second area sampled was southeast of the Coast Guard Building maintenance shop on the Fort Douglas
Army Base. The samples were collected in a field near Red Butte Creek Gulch. Two samples were taken
from this location, one from the center of the gulch (Photo 2) and one from the northeast side of the
gulch, The third area sampled was also on Fort Douglas and was located just south of the loadi-ng dock

for Building 515 {(Photo 3).

The soil gas samples that were collected were not by START field personnel because of equipment

operation problems.

A second START field crew re-sampled the locations on November 9, 1996, using the same procedures
from the approved Field Sampling Plan that werel used to collect the onginal samples. These four'
recollected samples were sent to Environmental Chemistry Services, Inc. of Englewood, Colorado, where
they \a;ere analyzed using SW-846 Method 8260 modified for volatile organic compounds in gaseous
‘ phase. The four soil gas samples were received by the laboratory on Novembelf 11, 1996, and were

analyzed on November 12, 1996.

K

Soil gas samples were collected from the same locations on Novembcr 9, 1956. as had been collected on
October 18, 1996, with the following exception. Originally three samples were collected behind the
Veterans Hospital Building 7. On the re-sampling date the area where the first two soil gas samples had
been collected was being paved for a parking lot and the construction area was not sampled. All-ﬁnal

sample locations are shown in Figure 2.
SOIL GAS SAMPLE RESULTS

The data were not validated. Quality control requirements for air samples are not documented; therefore,
~ the data were reviewed for compliance with Method 8260 water analysis quality control criteria. The
review covered holding time, instrument wune, calibration, blank contamination, system monitoring
compounds and laboratory quality control samples. Based on this review, the data were found to be
acceptable for the intended purposes. Minor non-compliance with method water requirements have no

impact on the reported analyte concentrations.

75-60903.00
STARTWM-OliverTrip.Rpt:bas



Mi. Olivet Cemetery Plume - Trip Repon

URS Operating Services, Inc.
START. EPA Region VIII ' Revision: ¢
© Contract No. 68-W5-0031 Date: 12/19%6
. Page 3ol 6

The soil gas sample results are reported in Table 1. A detection of PCE at 1.9 ppb was recorded at
0O-SG-1 (The sewer ine leading from the back of the VA Medical Center's Building 7. There were no
detections of 1,1-DCE; +-1,2-DCE; TCE; or PCE in Samples O-SG-2 and O-5G-3 taken from Red Butte
Gulch southwest of the Coast Guard Maintenance Shop. Sample station O-SG-4, from southwest of

Building 515°s loading dock, included detections of TCE at 3.4 ppb and PCE at 49 ppb. A copy of the

' complete laboratory results is included in Appendix B.

75-60503.00
ASTART\MU-Olive\Trip Rpt:bas
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URS Operating Services, Inc.
START, EPA Region VIl
Contract Na. 68-W5.0031

TABLE 1 :
Soil Gas Sample Results -
All concentrations in ppb (ug1)

ML Oliver Cemetery Plume « Trip Report

Revision: 0
Date: 12/1996
Page 6ol &

Sample Location
Detection Limit

1,1-DCE
1

+1,2-DCE
1

TCE

PCE

0-5G-1
VA Medical Center southeast of
Building 6 .

ND

ND

ND

1.9

0-SG-2

Fort Douglas Center of Red
Butte Gulch, southwest of Coast
Guard Maintenance Shop

ND

ND

ND

ND

0-5G-3 -

Fort Douglas Northwest side of
Red Butte Gulch, southwest of
Coast Guard Maintenance Shop

ND

ND

0-SG4

Fort Douglas Southwest of

loading dock for Building 515
(old bngg)

34

49.0

75-60503.00
STARTWI-OlivexTrip.Rpt:bas
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Complete Laboratory Results



CNVIRONMENTAL CIHEMISTRY SERVICES, INC,
7108 S. Alton Way, Oidy. E
Engtewood, CO 80112
{303} 850-7606

November 13, 1996

TABLE 1

ECS Project ¥: uoso1 Date Received: 11411496

UOS Project ¥: 7560303 Date Sampled: 11/9/96..

Method ¥: Mod. EPA 826 Dato Extracted: n/a

Matrix: Air : Dato Analyzed: 11/12/86

Units: pail "

LARFL £ 002271 LABEL § 002172 LABEL § 00227 LAREL # 002274
DETECTION SAMPLE # SAMPLE # SAMPLE # SAMPLE # BLANK

PARAMETER LMY 0-56-1 . 0-58-2 - 0-56-3 0-56-4

‘Dichlotodilluororiothane * ¢

Chiotomethena

R

‘Bromomaikir

Vinyd chloride

“Chlorgeihsre, i

Tlivhiarofiusromeihene

- Moitylone chibride”

1.1-Dichterocthone

EEEET .:'-';1_:«}'1',‘,':‘ }
. 1;1-Dichldrouthane

cia-1, 2-Dichloroetheno

R

Chlorotorm

S
- Bfomochlorémethan

Diviornomeottiane

*).2-Dichloroathiens"




November 13, 1996
Table 1 Page 2

UOS Praject #7560903
ECS Project #J0S011

LABEL 7 Q02271

LABEL # 002272

LABEL ¥ 002273

LABEL # 002274

DETECTION SAMPLE ¥ SAMPLE # SAMPLE # SAMPLE F BLANK
PARAMETER ) LmMIT 0-56-1 0-56-2 0-56-3 0-58-4
M
1,1,1-Trichloroethana 1 ND ND ND

' CatboR tetrachioride

Bromodictdoromethana

"1,2iDichioropropand

ey

1, }-Dichloropropena

trans-1,3-Dichpropropens ..

2,2.Dichioropropana

g1 3 Dnchlo:opropene ‘ &

. Trichlorosthenas

“1,3-Dichiotopiopafis -

1.1,2-Trachlorosthona

‘Dibiomochioromathane

1,2-Dilvomosthsna

‘Bromofomm

1,1,1.2 Totrachiorosthans

1,2.3-Tdchisidpropane.

1.1,2,2-Terrachlorosthane

Tetrachlorosthéne .

Chigsobanzene

A ,.'lDlt..hlmobcntonc

1,2-Dichlorobenzane

"'- i " 4,4-Dichlorobonzans

“ 2-Chlorololusnn

. ;LCHbtlot;)jli.lo.i;'é

mﬁrombenzeare




November 13, 1996
Table 1 Page 3

UOS Project #7560803
E£CS Project #U0S011

DETECTION
umT

LABEL # 002271
SAMPLE #
0-56-1

LABEL » 002272
SAMPLE #
0-56-2

LABEL # 0062273
SAMPLE #
0-58-3

LABEL £ 002274
SAMPLE #
0-56-9

BLANK

Ethyibonzans

U Totul xylones -

|| Isopropyibeniens

-l BB ioppvinzens

x-Bulylianrens

'I-Biuty.lb'g‘ﬁﬁﬁo,_"‘

p-focptop

itoluene

1,2-Dibromo-3-chiojopropane

Moiobutadiens.

Naphihalens

B TS SRR TET S
4.Trichldibbehzant:*

" 1,2.3-Trichlviobenzens

HD = Not detectod at levala sxesoding tha reponing detection limit.




APPENDIX C

URS OPERATING SERVICES INC.
FIELD INVESTIGATION REPORT SUPPLEMENT TO THE
SITE ACTIVITIES REPORT
MOUNT OLIVET CEMETERY
SALT LAKE CITY, UTAH
MARCH 14, 2000



' S T RT Superfund Technical Assessment and Response Team
A - Region VIII o |

United States
. Environmental Protection Agency

.

N7
@y, Contract No. 68-W5-0031

SUPPLEMENT TO THE
SITE ACTIVITIES REPORT

MT. OLIVET CEMETERY
Salt Lake City, Utah

TDD #9803-0014

MARCH 14, 2000

.- In association with:  Tetra Tech EM Inc.
URS Greiner Woodwayrd Clvde
‘Maxim Technologies, [ac.
. LT Environmental, Iuc.
* The Roybal Corperation




#‘92,{5;{
URS OPERATING SERVICES

1099 18TH STREET

' SUITE 710

< , DENVER, COLORADO 80202-1908
TEL: (303) 296-3523

FAX: (303) 291-8296

March 14, 2000

Mr. Luke D, Chavez

Site Assessment Manager

U.S. Environmental Protection Agency
Region VIII, Mail Code: 8EPR-ER
999 18th Street, Suite 500

Denver, Colorado 80202-2405

SUBJECT: START, EPA Region VIIL, Contract No. 68-W5-0031, TDD No. 9803-0014
Supplement to the Site Activities Report - Mt. Olivet Cemetery, Salt Lake City, Utah

Dear Luke:

Attached are two copies of the draft Supplement to the Site Activities Report for the Mt. Olivet Cemetery
at Salt Lake City, Utah. Additional site activities included contracting for and managing the extension of
background monitoring weil EPA-MW.-02 and the abandonment of monitoring well EPA-MW-03. This
document is submitted for your review and comments,

If you have any questions, please call me at 303-291-8313.
Very truly yours,

URS OPERATING SERVICES, INC,

J

P. Noto
eologist

cc: T. F. Staible/UOS
File/lUOS

75-80314.00
FSTARTWMLOlivet\Draft Suppl. SAR\Transmit Letter. wpd:bas



URS Operating Services, Inc. ' . Mt Oliv& Cemetery - SAR Supplement
START, EPA Region VIl ) Signaiure Page
. Conuract No. 68-W5-0031 : . Revision: 0
_ , ) : Date: 03:2000
Page i of i
SUPPLEMENT TO THE
SITE ACTIVITIES REPORT
MT. OLIVET CEMETERY

Salt Lake City, Salt Lake County, Utah

EPA Contract No. 68-W5-0031
TDD No. 9803-0014

Prepared By: -
John Noto
Geologist

URS Operating Services, Inc.
1099 18th Street, Suite 710
Denver, CO 80202-1908

Date: 3: /z‘i/?d)

Approved: -
: uke Chavez, Site Assessment Manager, EPA, Region VIII
Approved: Date:
T. F. Staible, START Team Leader, UOS o s
Approved: ' : Date:

John P. Noto, Geologist, UOS
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. Page 1 of 1}

1.0 INTRODUCTION

-This Report is submitted in accordance with certain task elements specified in Technical Direction Document

{TDD) number 9803-0014 issued to the URS Operating Services, Inc. (UOS) Superfund Technical
Assessment .and Response Team (START) in Region VIII by the U.S. Environmental Protection Agency
(EPA). This report is a supplement to the Sife Activities Report for the Mt Olivet Cemetery (URS Operating
Services, Inc. (UOS) 1999a). START contracted for and managed the installation of an additional
background well at the Mt. Olivet site (Figure 1). Construction of an ice rink necessitated that well EPA-
MW-03 be abandoned and well EPA-MW-02 be extended.

20  WELL ABANDONMENT AND EXTENSION

Due to the planned construction work in the area, we]l-EPA-MW-OB was abandoned by the Layne
Christenson Company on September 21, 1999, per State of Utah regulations. A sample was collected from
the well prior to abandonment and submitted to Datachem Laboratory in Sait Lake City, Utah, for
perchloroethylene ( PCE).. The reported PCE concentration in the sample was 7.1 micrograms per liter

(ug/L).

The planned construction work also necessitated that well EPA-MW-02 be extended in height. The well was
extended with a welded-on section of steel protector casing and a PVC blank casing extension.

30 WELL INSTALLATION AND SAMPLING

The START contracted with Layne Christenson Company, a drilling contractor in Salt Lake City, Utah, to
instail the well, EPA-MW.06. The well was installed with an advance casing hammer/percussion ng in
September 1999. Photogfaphs of the well installation are included in Appendix A. The lithologic log for
the well is attached in Appendix B. ‘ :

Well EPA-MW.06 was installed in the southeast comer of Sunnyside Park, in the northeast quarter of
Section 9, T.1 N, R. 1 E. (Figure 2). Well EPA-MW-06 was located upgradient of wells with PCE
contamination. The well was placed upgradient of the PCE contamination identified in other wells and
upgradient of the sewer line that originates from the former dry cleaning facility at the Veterans

Administration (VA) Hospital. .

75-80314.00
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All cuttings and formation water were collected in drums. The cuttings were screened with a photoionization
detector (PID). Because the PID readings on the cuttings were not elevated, the cuttings were discarded near
well EPA-MW-02. Two samples, SB-06-A and SB-06-B, were collected from the cuttings that originated
near the vadose zone. The samples were submitted for volatile organic compound (VOC) analysis via the
START Gas Chromatograph/Mass Spectrometer (GC/MS). All VOCs were below the laboratory reporting
limit (RL).

Samnple EPA-MW-06A was collected of the formation water during drilling at approximately 126 feet below
ground surface (bgs). The sample was submitted for VOC analysis via the START GC/MS. All VOCs were
below the laboratory RL.

Well EPA-MW-06 was installed to a depth of approximately 134 feet bgs, approximately 20 feet into the first
aquifer, which was encountered at about 114 feet bgs. The well casing and screen were four-inch inside
diameter (i.d.) Schedule 40 PVC. The well was screened at appfoximately 134 feet to 104 feet bgs
{Appendix B).

Layne Christenson developed the well with a stainless steel bailer on September 23, 1999. Approximately

* 75 gallons of water (5.6 casing volumes) were bailed. A water sample was collected of the final development
water and submitted for PCE analysis. The sample was collected to determine if the purge water required
formal disposal. The sample was analyzed for PCE using the UOS START GC/MS. There was no PCE
reported in the sample above the reporting limit.

On Japuary 6, 2000, START collected sample EPA-MW-06 from well EPA-MW-06 with a Geotech bladder

pump. Approximately three well volumes (20 gallons) were purged prior to sample collection. Water

parameters were measured with a pH, temperature, conductivity meter at 10-gallon, 15-gallon, and 20-gallon _.

purge volumes. The respective water parameters all measured within 10 percent on all three readings. The
samples were submitted for volatile organic analysis to Sentine] Laboratory in Huntsville, Alabama; for
metals analysis to Mitkem Corporation in Warwick, Rhode Island; and for general chemistry (anions,
alkalinity, and pH) analysis to Accu-Labs in Golden, Colorado. START adhered to sample collection,
packaging and documentation procedures outlined in the Sampling Quality Assurance/Control (QA/QC)
Work Plan (UOS 1999b). A summary of the samples collected is presented in Table 1.

73-80314.00
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One aqu;:ous monitoring well sample, EPA-MW-06, was submitted for EPA Contract Laborz;tory Program
(CLP) analysis. Volatile organic analysis of the monitoring well sample was provided by Mitkem
Corporation using the EPA Statement of Work (SOW). Metals and mercury analysis of the monitoring well
sample was providca by Sentinel, Inc. using EPA SOW. All iaboratory data were validated by Tech Law,
Inc., a UOS Team subcontractor, using the EPA CLP Functional Guidelines for Data Validation and th_e EPA |
Region VHI validation report format (U.S. Environmental Protection Agency (EPA) 1994), The data
validation report is attached as Appendix D.

The data are acceptable for the purpose of characterizing contamination in the samples.
The following problems were identified:
. VOC:

Acetone was estimated (J) because the continuing calibration was outside of validation criteria. This

was possibly due to background levels within the laboratory.
Chloroform was also estimated (J) because it was below the contract required detection limit.
. Metals:

Positive and negative blank contamination was detected in chromium, copper, lead, thallium, and

vanadium. Associated samples were qualified estimated (J) and undetected estimated (UJ).

| Antimony and selenium and low matrix spike recoveries of 61.6% and 63.2% were qualified
estimated (J) and undetected estimated (UJ). This was possibly due to sample preparation and

procedures.

Serial dilution results for barium and potassium exceeded validation criteria by 6% and 1%,
respectively. This possibly indicates matrix interference. All associated samples were qualified
estirnated (J) and undetected estimated (UJ).

75-80314.00
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All laboratory data sheets are attached in Appendix C. There were no VOCs reported above the laboratory

reporting limit in sample EPA-MW-06. There were no elevated concentrations of metallic ions of concern.

The general chemistry along with certain cation and anion results were used to map the hydrochemical facies
of the sample. The data were also compared with sample data from the other wells on a Piper diagram
(Figure 3). Ail well sample data plotted in the same area of the diagram, indicating wells are screened in the
same or chemically similar aquifers (except well EPA-MW-01D).

Water levels were measured in the six existing wells on September 21, 1999, prior to the installation of weil
EPA-MW.-056 (Table 2). An approximate water elevation of EPA-MW-06 was calculated from the October
14, 1999, measurement and the top-of-casing (TOC) estimated elevation. These recent water table
measurements are consistent with previous measurements listed in the UOS Site Activities Report (SAR)
(UOS 1999a). The estimated growdﬁater elevation at EPA-MW-06 is also consistent with the northwestern

sloping water table of the first unconfined aciuifer.

15-80314.00
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JUOS START managed the installation of a monitoring well at the Mt. Olivet Cemetery site in September

1999.- The well installation was required to provide a sampling location upgradient of the existing wells with

PCE contamination. START sampled the well in January 2000.

Due to the construction of a bﬁilding and parking lot, well EPA-MW-03 was abandoned and well EPA-MW-
02 was extended. Well EPA-MW-03 was sampled prior to abandonment; the PCE concentration in the well
was 7.1 ug/l. '

START collected samples from the well and submitted them for metals, VOC, anions, alkalimty, and pH
analysis to Mitkem, Sentinel, and Accu-labs laboratories, respectively. The samples were forwarded through
the CLP. There were no VOCs reported above the taboratory reporting limits.

The hydrochemical facies of water collected from well EPA-MW-06 is similar to that of the other wells
installed in the study area. The groundwater chemistry combined with other information such as water table
contours and observations made during the well installations indicate the wells are screened in a common

aquifer (except well EPA-MW-01D).

The water table information and laboratory results indicate that well EPA-MW-06 is a background well
relative to the PCE source area and the PCE contaminant plume. The specific location of the PCE release,
however, is still not defined. The only identified potential source of PCE that is both downgradient of the

background wells and upgradient of the contaminant plume is the former VA dry cleaning facilityl

75-80314.00
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7.0 LIST OF REFERENCES

.U.S. Environmental Protection Agency (EPA). 1994. “USEPA Contract Laboratory Program National
Functional Guidetines for Organic Data Review.” Publication 9240.1-05, PB94-963501 EPA540/R-94/012.
February 1994. Office of Emergency and Remedial Response, Washington, D.C.

URS Operating Services, Inc. (UOS). 199%a. “Site Activities Report, Mt. Olivet Well! Site,” Salt Lake City,
Utah. May 1999. '

URS Operating Services, Inc. (UOS). 1999b. “Sampling and Analysis Plan, Mt. Olivet Well Site,” Salt Lake
City, Utah. Qctober 1998. '

15-80314.00 .
FASTARTM1.Olivet\Dralt Suppl. SAR\Text epa-mw-D6.wpd:bas



vl
Contiact No. 68-WS-0031 . MI. Olivel Ceme@v - SAR

"“z.-‘-” \‘\--‘\: " ™ — '3‘-'-":1':,[' —
B T et N Tl I -,

S\ T
\“ :."\,‘b‘\ & -;\):_ A4

ARG ki e (B 199 B A4

Supplement to
& Sampling Aclivities Report
L UOS Job Numbet 75-80314,00
MT. Olivet Cemetery Site
Salt Lake City, Utah

-

NAT W GU

B .,.‘l PRI Y 1
SSunnysige Pe

B Vit

P

) L | I e oy - i i e Site Location Ma '
R R 4, Y N BT S AN T RV WD A\ B e Ry P

000 FEET {CENTR‘“J / :'29 50' MOAIAETALL .JU.I'JC. 18 A ‘3l=
SITE AREA R.1E _

1.0.D. $6803-0014 FIGURE 1

: March 2000 U_R__s_

OPERATING SERVICES




URS Operoting Services. Inc.
START, EPA Reglon Wit
Controct No, 68-W5-0031

Mi. Qilvel Cemetery - SAR

i g
4.8
% B Y

ko, B 7l
: T
i

T.1.8{} :

fhahasy

EEA
¢ R

L
.
.o
»
. +
-y *
) .:‘
- il
L 5
i

R AR | :
A N i | Tt e :
il o TR
P s = ti '.
, il . .’. ; - £ . l} .. Dti - ;u -_,:';-_.‘ f g !; -— "-q----——' . - ’.\, Pl .
Lf:: :"\ l‘_'\’ﬂ i -L,'YEJ QUJNGFﬁnﬁler, _/"3‘ @'” \“ y ~
|5 AR | \ r‘lr_fw________ } SR | R ai_ntenancaduildin_g T v .-:’,j‘ék__..vsv-eﬁyilding #75_‘;‘” : ) \
Y e I TR RS TN o S S
SR i =4 T . t“ ) !;,ﬁéﬂ/ o ‘,323)" Ry 15 ;‘ ST ‘ﬂ"'
AT L CEMRTERY /100 B g co e N
o : I U0 MUOvetwell f~ B T ) A ’ ;
SN S I DN TR T T T W o2 ¢ I .
. ] \ : "6|‘1“ _____________ s /.-*“,i:' SN g g o e
‘ i B M N VA I ‘/ ’ R
‘ ; 1.Sunnyside &grk{ 18NS N
H ! C.‘) ;".J{;’ 'I““' ‘ - 1 ,1" LT '," al
" S T - SN - S S (TR ="
; ViSUNNNSIDE " >

LEGEND

_-WellID

EPLMW-04 bog Concontralion [ppb)
432280 \yas sormpied 10/98,
\| EPA-MW-06 sompled 1/20
- Groundwater Elevation (feet)
(9/99)

. Groundwater Elevation
Contour
(feet above msl] 3/99

Note: The locglion ond
elevalion of EPA-MW-06
are approximala.

N

¢ SCALE 1 inch = 750 feel

Supplement to
Sampling Aclivities Repc
UOS Job Number 75-80314.C

Base Map Saurce: 1.8, Geological Survey {USGS) Fort Douglas, Utah
7.5 Minute Quadrangle Map 1975

MT._OliveTCemeiery Site
Salt Loke City, Utah

Groundwaler Contours
on Detailed Site Map

' 1D.D.9803-0014  FIGURE 2

Maich 2000 .‘LR§_

OPERATING BERVICE




Legend: ,
EPA-MW-01S
EPA-MW-02
EPA-MW-03
EPA-MW-04
EPA-MW-05
EPA-MW-06
EPA-MW-01D

'SO4 + Cl

PO E¥X+00

Supplement to
Ca Sampling Activities Report
UOS Job Number 75-80314.00

MT. Olivet Cemetery Site
Salt Lake City, Utah

CATIONS | - ANIONS

’
+

PIPER DIAGRAM

1.D.D. 9803-0014 FIGURE 3

Maich 2000 _U_R_.§

OPERATING SERVICES




URS Operating Services, {ne.

Mt. Oliver Cemetery - SAR Supplement

START, EPA Region Vil Revision: 0
Contract No. 68-W5-0031 Date: 03/2000
Page 10 of 1
TABLE 1
Sample Log

Sample ID | COC# or CLP Case## | Matrix | Date | Laboratory Analysis “

EPA-MW.03 DN5005 Aqueous | 9/20/99 Data Chem PCE

EPA-MW-06A DN5004 Aqueous | 9/22/99 UOS START VOCs

SB-06-A DN5004 ‘ Seil 9122199 UOS START VOCs

SB-06-B DN5004 Soil 9/22/99 | UOS START VOCs

EPA-MW-06 8-24705 Aqueous | 1/6/00 | Accu-Labs (CLP) | Anions, Alkalinity, pH
2 Mitkem (CLP) Volatile Organics
. _ Sentinel (CLP) Inorganics
75-80314.00
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Groundwater _Elevations

FASTARTWMLOlivet\Draft Suppl. SAR\Text epa-mw-06.wpd:bas

. ﬂ Well ID Date Depth to TOC Elevation Groundwater
. Groundwater (feet) (feet amsl) Elevation (feet amsl)
EPA-MW-01D 09/21/99 193.78 4662.2 4468.42
EPA-MW-01S 09/21/99 156.43 4662.18 4505.75
EPA-MW-02 09/21/99 167.52 4680.41 4512.89
EPA-MW-03 09/21/99 192.1 4697.98 4505.88
EPA-MW-04 09/21/99 139.25 4654.15 4514.9 "
EPA-MW-05 | 09/21/99 208.7 4732.09 4523.39 |
[EPA-MW-06* | 10/04199 118.21 4680 4561.79 |
dsl  Above meansealevel, © e aons e stmaed
75-80314.00 :
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PHOTO 1
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URSIOp_erating ' SOIL BORING LOG / MONITORING WELL
Services : CONSTRUCTION DIAGRAM
Boring / Well Number: | TDD Name/Project Number: Site Location:
Mount Ollvet ’
EPA-MW-06 7580314.00 Salt Lake City, Utah
Boring Depth {ft) X Diameter (in): 1340 x 8 Drilling Method: Hammer Rig w/advance casing
Well Contractor Name: Layne Christenson Logged by: Mike Carmien
Ground Surface Top of Casing ' Lat, ¢ co?.ﬁtﬁ',fgpb- Northing
Elevation (ASL): Elevation (ASL): Long. , SustY?’ Easting
Date Started: Date Completed: Act_ditior;al Comments:
9/22/99 9/23/99 Sunnyside Park north of tennis court
n 2 T Well 0. t |Be
. - 2  Depth . -3 '§g & —-E
Lithologic Description 3 P Construction £ a
. Siity clay; tan-brown, plastic, 10% cobbles a 0 4° Sch.40 PVC
blank, benonite
peflet seal
5
10
[~ Silty gravel; Red, low plasticity, no ciay, dry, BN AN
PlD=background § Y 15
3
0K
¥ 20
2
b ‘R v
a =1
;y—-)( 25
DRE
s 30
L O
e R
A D
| PR
1 =
Gravelly sand; reddish, silty, medium grained SMLEL: 40
sand, 10% gravel koY
1 45
i s0
| i Y
N0 1§
Silty clay; reddish-pink, plastic, moist 7
60

* 88 (split spoon) HSA (holiow stem auger) MC (Geoprobe macrocore) CT (cuttings)

Observations Date: 9/23/99 1/6/00
Static Water Level (from TOC)| Level: ¥ .11'8.21 Y 121
Static Water Level (ASL) Level:




URS Operating SOIL BORING LOG / MONITORING WELL
Services CONSTRUCTION DIAGRAM

Boring / Well Number: TOD Name/Project Number: Site Location:

Mount Olivet .
EPA-MW-06 7580314.00 Salt Lake City, Utah
- ol = =)
g 2 £ e - Well 2, #s1z% TE
. . N plh H E g1 -
Lithologic Description 8 g 3 (feetbgs) COBSet{:ifstlon 5 § ,3§ B 8 5 a8
7 65

Gravelly silt; red, 30% gravel, dry PR 70
L]
S
) g 75
9 D" q
P b
oPIT 80
o\
D 11,9
D E
;o U
=
I o<3 B- 90
Silty 5and, red ‘ MR
' HE 7] [} 10-20 mesh silica
95— I'| sand
Sandy gravel; red, dry CW ey ERR
8 100114 sen, 40 siotted
“ I-H| screenin 10-20
* 11 meshsand
L8 15—
- b =
4| -1-H-
. T\ — B
Sitly sand; red, dry : m—-P 10—-5
Sitty sand; red, wel (water table @ 115 bgs) W L =5
N O :t
Gravelsilvday; very resistant, siow dnilling, rd N 3.8
well cemented, qiz, rhyolits, amphiboles, and 9 r_“'( =
feldspars 2R 125__".:
xoly =g
o —I- E
%;;‘ 130 B~
X - .
[} "\49 -

* 88 (split spoon) HSA (hollow stem auger) MC (Geoprobe macrocore} CT {cuttings)

Observations Date: 9/23/99 116100
Static Water Level (from TOC); Level: (¥ 116.21 Y 121
Static Water Level (ASL) Level: '
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/A

Date: 01/25/00 :

Page 1 ~ B . _ AccuLaBes, INC.
| REPORT OF ANALYSIS .

Mr Jim Gindelberger Lab Job Number: 035791 EPAQO2

US EPA Region 8 (BES-MEB) Date Samples Received: 01/07/00

999 18th Street Suite 500 Customer PO Number: 9X0017NASA

Denver, CO 80202-2466

L00<A340 0
,“RELL“ﬁQ} v

Acculabs Des;gnation'f';.;
Client Designation: . i.:

Sample’Location: j' o
Location II:;. T

01/05/00 15 15

Gensral Chemxstry (results in mgfL unless noted)

Alkalinity, Total (as CacCo3) : 260 "
Bicarbonate {as HCO3-) | 1o
Carbonate (as C03=) <5
Chloride 18 -
Hydroxide (as OH-) < 5
Sulfate (as S04) 100
pH 8.0

NOTES:

Scheduled sample disposal/return date: July 23, 2000.

“_TTNLA<LL1 5leiqu

Trudy L. Scott
Laboratory Manager

-

000007



U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

lab Name: SENTINEL INC. ' Contract: 68-DS-0169
Iab Code: SENTIN  Case No.: 27716 SAS No.: SDG No.: MHEPO1
SOW No.: ILM04.0
l EPA Sample No. ' Lab Sample ID.-
MHEPOI 286288
MHEPQ1D 2862882
l MHEPOQO1S 28628DS
Were ICP interelement corrections applied? : " Yes/No YES
lere ICP background corrections applied? , Yes/No YES
If yes-were raw data generated before
application of background corrections? : Yes/No NO

l"'"‘“en"s Be ol R 0 SpwncTdl) fousts ﬂﬂshﬂe JWaliry MMM
lu- Cos ‘F‘—f—{b-‘-'—-x-"- DMC'M 0.

U

lcertify that this data package is in compliance with the terms and
nditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
a1 this hardcopy data package and in the computer-readable data submitted
floppy diskette has been authorized by the Laboratory Manager or the

nager's des ee, Aas verified by the following signature.
gnature : W Name : 8}?72/ s‘b‘e,
! :
Ti3)P8 ) ) rice: _ONCRI_

Da
I | _ COVER PAGE - IN ILMO4.0




U.S. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

' ) : MHEPOQ1
Lab Name: SENTINEL INC, Contract: 68-D5-0169
Lab Code: SENTIN Case No.: 27716 SAS No. SDG No.: MHEPO1l
Matrix (soil/water): WATER Lab Sample ID: 28628S
Level (low/med): LOW Date Received: 01/07/2000
% Solids: 0.0
Concentration Units (ug/L or mg/Kg. dry weight): UG/L
CAS No. Analyte (Concentration|C Q M
7429-90-5 |Aluminum 34.9 |U I
7440-36-0 [Antimony 2.1 (Ul N P
7440-38-2 |Arsenic 2.2 |U P
7440-39-3 |Barium 56.1 |B P
7440-41-7 |Beryllium 0.10|U P
7440-43-9 |Cadmium 0.30|U P
7440-70-2 |Calcium 107000 P
7440-47-3 |Chromium 0.70|B P
7440-48-4 |[Cobalt 0.60|U P
7440-50-8 |Copper l.6 |B P
7439-85%-6 |Iron 18.6 |U P
7439-92-1 |{Lead 1.7 |B P
7439-95-4 |Magnesium 35500 P
7435-96-S |Manganese 2.4 |U P
7439-97-6 |Mercury 0.10(U cv
7440-02-0 [Nickel 1.3 (U P
7440-09-7 |Potassium 2000 Bl E P
7782-49-2 |Selenium 2.3 |B|] N P
7440-22-4 |[Silver 0.40U P
7440-23-5 |Sodium 40400 P
7440-28~0 |Thallium 3.5 |B P
7440-62-2 {Vanadium 2.8 |B P
7440-66-6 |Zinc 12.9 |U P .
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM‘I - IN. ILMO4.0
s
V.



SDG Narrative

Mitkem Corporation submits the enclosed data package in response to USEPA
Case # 27716 and SDG# HW935. Analyses were performed for one aqueous sample that
was received on January 7, 2000. The analyses were performed under USEPA Contract #

68-W-99-076.

The foilowing samples are submitted in this data package:

Aqueous
Client ID Lab ID Analysis VOA pH
HW935 - 70027001 \'" <2
HW935MS 70027002 Vv <2
HW935MSD 70027003 v <2
V = Volatiles

The analyses were performed using USEPA CLP Multi-Media, Muiti-Concentration
(OLMO04.2) protocols. The analyses were performed with strict adherence to the SOW
with the following exceptions and observations:

1. Overall Observation:

Where needed, manual integrations were performed to improve data quality. The
corrections were reviewed and associated hardcopies generated and reported as required.
2. Volatile Analysis:

Trap used for instrument V§é: OI Analytical #10 trap containing 8 cm each of Tenax,
silica gel and carbon molecular sieve

GC column used: 30 m x 0.25 mm id (1.4 um film thickness) DB-624 capillary column.

Matrix spike and matrix spike duplicate were performed on HW935. Spike recoveries
and replicate RPDs were within QC limits except for benzene in which the RPD was not
within the QC limit. '

No other unusual observation was made for the analysis.

hd P
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All of the submittals to the region are originals other than log book pages and copies of
tunes and standard files which are shared by many other cases. For these, the original
copies are archived in the laboratory.

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcopy data package and in the computer-
readable data submitted on diskette has been authorized by the laboratory manager or his
designee, as verified by the following signature. |

Agnes Ng \
CLP Project Manager

1/20/00
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- Level:

Lab Name: MITKEM CORPORATION
Lab Code: MITKEM
{soil/water) WATER

Matrix:

Sample wt/vol:
(low/med) LOW

% Moisture: not dec.

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Case No.: 27716 SAS No. :

5.000 (g/mL) ML

Contract: 6§8W99076

Lab File ID:
Date Received: 01/07/00
Date Analyzed: 01/13/00

EPA SAMPLE NO.

HW93S

SDG No.: HW935

Lab Sample ID: 70027001

V6A0591

S TN AN ER B Mn N BN A S AN NN SR o s EE e , TR N

GC Column: DB-624  ID: 0.25 ({mm) Dilution Factor: 1.0
Soil Extract Volume: (uL} Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
75-71-8 Dichlorodifluoromethane W01 U
74-87-3 Chloromethane 10 [ U
75-01-4 | vinyl Chloride i0 | U
74-83-9 Bromomethane 10 U
75-00-3 | Chlorcoethane 10 U
75-69-4 Trichloroflucromethane 10 [ O
75-35-4 1,1l-Dichlorcethene . 10 U
76-13-1 1,1,2-Trichlore-1,2,2-trifluoroethane 01T U
"67-64-1 | Acetone 10 | U
" 75-15-0 Carbon Disulfide 10 | U
79-20-9 Methyl Acetate 10 U
75-09-2 | Methylene Chloride 10 | O
156-60-5 trans-1, 2-Dichilorcethene 10 U
1634-04-4 Methyl tert-Butyl Ether 10 [}
75-34-3 | 1,1-Dichloroethane 101U
156-59-2 cis-1,2-Dichloroethene 10 | U
78-93-3 2-Butanone 10 U
67-66-3 | Chloroform 2 | J
71-55-6 | 1,1,1-Trichloroethane 10 1 ©
120-82-7 Cyclohexane 0|1 0
56-23-5 Carbon Tetrachloride 101 0

- 71-43-2 | Benzene ) U

107-06-2 1,2-Dichloroethane 10 | U
* FORM I VOA-1 OLMO4 .1
cil



Lab Name: MITKEM CORPORATION

1B

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: MITKEM
(soil/water) WATER

Matrix:

Sample wt/vol:
(low/med) LOW

Level:

Case No.: 27716

5.000 {g/mL) ML

‘% Moisture: not dec.

Contract: 68W99076

SAS No.:

EPA SAMPLE NO.

HW935 I

SDG No.: HWS35
Lab Sample ID: 70027001

Lab File ID: V6AQS591

Date Received: 01/07/00
Date Analyzed: 01/13/00

GC Column: DB-624 ID: 0.25 ({mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {ul)
. CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L @
79-01-6 Tricnloroethene 10 T
108-87-2 | Methylcyclohexane 10 | U
. 78-87-5 1,2-Dichlorcpropane 10 | U
75-27-4 Bromodichloromethane 10 (]
10061-01-5 | cis-1,3-Dichloropropene 10 | U
108-10-1 | 4-Methyl-2-Pentanone 10 | U
108-88-3 Toluene 10 4]
10061-02-6 trans-1, 3-Dichloropropene 10 | O
79-00-5 1,1,2-Trichlorcethane 10 U
127-18-4 Tetrachloroethene 10 | U
591-78-6 2-Hexanone 10 ]
124-48B-1 Dibromochloromethane 10 U
106-93-4 1, 2-Dibromoethane 10 U
108-90-7 orobenzene 10 ]
100-41-4 Ethylbenzene 10 | U
1330-20~7 Xylene (Total) 10 L]
100-42~5 | Styrene 10 | U
75-25-2 Bromoform 10 [9)
98-82~-8 Isopropylbenzene 10 { ©
79-34-5 1,1,2,2-Tetrachlorcethane 10 | U
541-73-1 | 1,3-Dichlorobenzene .10 | U
106-46~7 1,4-Dichlorobenzene 10 | U
95-50~1 1,2-Dichlorobenzene i0 U
96-12-8 [ 1,2-Dibromo-3-chloropropane 10 | U
120-82-~-1 1l,2,4-Trichlorobenzene 10 lL

* FORM I VOA-2

OLM04 .1

¥
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Soil Extract Volume:

1F

VOLATILE ORGANICS ANALYSIS DATA SHEET
' TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: MITKEM CORPORATION

Lab Code: MITKEM  Case No.: 27716

Matrix: (soil/water) WATER
Sample wt/vol: §5.000 {(g/mL) _ML_
Level:_ (lowfmed) _LOW

% Moisture: not dec.

0.25

{uL)

GC Column: DB-624 ID: {mm)

Number TICs found: 0

Contract: 68W99076
SAS No. :

EPA SAMPLE NO.

HW935

- SDG No.: HW93S .

Lab Sample ID: 70027001

Lab File ID: V6A0591

Date Received: 01/07/00

Date Analyzed: 01/13/00
Dilution Factor: 1.0
Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Xg) ug/L_

(uL}

CAS NUMBER

RT EST. CONC.

FDRM I VOA-TIC

OLMO4 .1

[
b
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APPENDIX D

CLP Data Validation Report



300 UNION BOULEVARD, SUITE 600, LAKEWOOD, CO 80228
: PHONE: (303) 763-7188

TECH LAW I NC. FAX: {303} 763-4896

February 2, 2000

Ms. Lori Raschke

URS Operating Services
1099 18th Street, Suite 710
Denver, CO 80202

RE: Transmittal of Data Validation Reports
" Mt Olivet Cemetery
- TDD No. 75-80314
SDG Nos. HW935 and MHEP01

Dear Ms. Raschke:

Please find the enclosed data validation report for TDD No. 75-80314 for the Mt.Olivet
Cemetery project. These reports are for the validation of CLP volatile and metal analyses.

If you have any questions regarding the enclosed reports, please contact me at (303) 763-7188.

Yours sincerely,
TecHLAW, Inc,

b

isa Burnley
Associate Consultant

enclosure
IF: Q252-371

ATLANTA » BOSTON # CHICAGO + DALLAS * DENVER » LOS ANGELES » AUNNEAPOLIS + NEW YORK « PHILADELPHIA « PHOENIX + SAN DIEGO » SAN FRANCISCO « SEATTLE » VASHINGTON, D.C. @



UoS

URS Operating Services, Inc. Data Validaticn Report

REGION VHI
DATA YALIDATION REPORT
ORGANICS - VOA

S siteNamel o | Operable Usit

27716/ 75-80314 . | Mt. Otivet Cemetery

"~ ‘RPMJ/OSC Name i~

Luke Chavez

Dacaw

5 Contra&bf Lgboratory ,‘ .

- Coritract No. .- 5] Laboratory DPO/Region

| Mitkem Corporation 68-W-99-076

Review Assigned Date January 31, 2000 Data Validator Bill Fear
Review Completion Date __February 2, 2000 Report Reviewer __Amy Ballow

——

|- Sample ID - ; Station Location ,

“ HW935 EPA-MW-06 Water CLP - Volatile Analyses

HW935v Organics - |



UOS

URS Operating Services, [nc. - Data Validation Report

DATA QUALITY STATEMENT

() Data are ACCEPTABLE according to EPA Functional Guidelines with no qualifiers (flags) added
by the reviewer. ' '

() Data are UNACCEPTABLE according to EPA Functional Guidelines.

(X) Data are acceptable with QUALIFICATIONS noted in review.

TélephonefCommunication Logs Enclosed? Yes No X
TPO Attention Required? Yes No___X Ifyes, list the items that require attention:
HW935v : Organics - 2



UOS

URS Operating Services, Inc. . : Data Validation Report

ORGANIC DATA VALIDPATION REPORT
REVIEW NARRATIVE SUMMARY

This data package was reviewed according to the EPA document "USEPA Contract Laboratory Program
National Functional Guidelines For Organic Data Review," February 1994. :

Raw data were reviewed for completeness and transcription accuracy onto the summary forms.
Approximately 10-20% of the results reported in gach of the samples, calibrations, and QC analyses
were recalculated and verified. If problems were identified during the recalculation of results, a more
thorough calculation check was performed.

Case No. 27716, SDG No. HW935 consisted of one water sample for CLP volatile organic analyses.
The laboratory performed the required library search on all non-target sample components.

The following tables lists data qualifiers added to the data. (Please see Data Qualifier Definitions, attached
to the end of this report.) : '

HW935 Acetone _ |08 Continuing calibration | 4
- %D > 25%

HW933v . Organics - 3



UOS

URS Operating Services, Inc.

Data Validation Report

Method Number _ OLM04.0
Revision OLM04.2

Organic Data Completeness Checklist

YOA

Quality Control Summary Package
P . Surrogate Recovery Summary
MS/MSD Summary
Method Blank Summary
GC/MS Tuning and Mass Calibration

i

Sample Data Package

Organic Analysis Data Sheets
Reconstructed Ion Chromatogram(s} (RiC)
Quantitation Reports

Mass Spectral Data

Mass Spectral Library Search for TICs

FrEFFEE

Standards Data Package

Current List of Laboratory/Instrument Detection Limits
Initial Calibration Data for each instrument

Continuing Calibration Data for each instrument
Internal Standard Area Summary

VOA Standards RICs

VOA Standards Quantitation Reports

FrrEEE

Raw QC Package
P BFB mass spectra and mass listings

Reagent Blank Data _

Organic Analysis Data Sheets
P_. RIC or Total Ion Chromatogram
Quantitation Reports

Mass Spectral Data

Library Search for TICs

I—u

MM

Matrix Spike/Matrix Spike Duplicate Data
P Organic Analysis Data Sheets
P_ RIC
P Quantitation Reports

NA_ Mass Spectral Data
NA_ Library search for TICs

KEY:
P = Provided in original data package
R = Provided as resubmission

NP =Not provided in original data package or as resubmission
NR = Not required .
NA = Not applicable to this data package or analysis

HW955v

Holding Times (CLASS Sample Traffic Reports/UOS Chain-of-Custody)

Organics - 4



UoOS

URS Operating Services, inc. Data Validation Report

1’

2'

HWS335v

DELIVERABLES
All deliverables were present as specified in the subcontract.

VOA: Yes_X No

Comments: None.

HOLDING TIMES AND PRESERVATION CRITERIA
All method holding times were met.

VOA: Yes_X No

Comments:  The water sample was analyzed within ten days from sample receipt at the
laboratory, Chain-of-custody, summary forms, and raw data were evaluated.

All technical holding times and preservation criteria were met,

VOA: Yes_ X_ = No

——

Comments:  The preserved water sample was analyzed within 14 days from sample collection.
Chain-of-custody récords, summary forms, and raw data were evaluated. No
shipping or receiving problems were noted.

BFB PERFORMANCE RESULTS

The bromofluorobenzene (BFB) performance results were within the specified control limits. All
appropriate BFB results were included.

VOA: Yes_X No

Comments:  BFB instrument performance checks were run for each 12 hours of analysis. fon
abundance criteria were met and were verified from raw data.

IN STRUM'EN'i‘ CALIBRATIONS: INITIAL AND CONTINUING STANDARDS

Initial instrument calibrations were performed according to method requirements and met the
specified control limits listed in the Functional Guidelines.

VOA: Yes_X No___
Comments:  Initial calibration standards containing both volatile target compounds and
surrogate compounds were analyzed at the required frequency. Initial calibration
relative response factors (RRFs) for all target volatile compounds and surrogate

Organics - §



UoS

URS Operating Services, inc. ' Data Validation Report

compounds were greater than or equal to 0.05. The percent standard deviations
(%RSDs) were less than or equal to 30% for all compounds. Summary forms and
raw data were evaluated.

Continuing instrument calibrations were performed according to method requirements and met
specified control limits listed in the Functional Guidelines.

VOA: Yes_ No_X

Comments:  Continuing calibration standards containing both target compounds and surrogate
compounds were analyzed at the beginning of each 12-hour analysis period.
Continuing calibration RRFs for all target volatile compounds and system
monitoring compounds were greater than or equal to 0.05. Summary forms and raw
data were evaluated.

~ The following table lists the percent differences (%Ds) for compounds that were
greater than 25% in the continuing calibration and the qualifiers added to the data:

i %D “'i: Associated Samples

Acetone : 27.7 HW935

5. SURROGATE COMPOUND RECOVERY

Surrogate compound recovery analysis was performed according to method requirements and results
met specified control limits.

VOA: Yes_X No

Comments: Surrogate compounds were added to ali samples and blanks. The surrogate percent
recoveries (%Rs) were all within the QC limits. Summary forms and raw data were
evaluated.

6. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses were performed according to method
requirements and results met recommended recovery and precision limits.

VOA: Yes___ No_X

Comments:  MS/MSD analyses were performed on samples HW935. The percent recoveries for
the MS/MSD analyses were within QC limits. The relative percent difference
(RPD) for benzene at 12% exceeded the QC limit of 11%. No action is required as
sample results are not qualified using only MS/MSD data, Summary forms and raw
data were evaluated,

HW935v . ' Organics - 6



UOS

URS Operating Services, Inc, Data Validation Report

7.

10.

HW933v

INTERNAL STANDARD AREA

Internal standard area analysis was performed according to method requirements and results met
specified control limits.

VOA: Yes_X No___

Comments: Internal standard area counts did not vary by more than a factor of two from the
associated 12-hour calibration standard. The intemal standard retention times did
not vary more than = 30 seconds from the retention time of the associated [2-hour
calibration standards. Summary forms and raw data were evaluated.

LABORATORY BLANK ANALYSIS RESULTS

The laboratory blank analysis was performed. according to method requirements and results met
specified limits, -

VOA: Yes_X No__

Comments: A method blank analysis was performed after the calibration standards and once for
every 12-hour time period beginning with a BFB analysis. Contamination was not
detected in the volatile blanks or in the holding blank. Summary forms and raw
data were evaluated.

Tentatively identified compounds (TICs) were not found in the method or holding
blanks. :

SAMPLE RESULTS

The sample results were reviewed and all compound identifications were acceptable and met
contract requirements.

VOA: Yes_X No___
Comments:  Sample relative retention times (RRTs) were within £ 0.06 RRT units of the _
standard RRT. lons present in the standard mass spectrum at a relative intensity
greater than 10% were present in the sample spectrum. Relative intensities of ions

agreed within £ 20% between standard and sample spectra.

No TICs were found in the sample.

Additionﬁl Comments or Problems/Resolutions Not Addressed Above

VOA: Yes_ " No_X

Comments: None. -

Organics - 7




UOS

URS Operating Services, Inc. _ " Data Validation Report

ORGANIC DATA QUALITY ASSURANCE REVIEW
Region VIII
DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions are provided for use
by the data validator to summarize the data quality, ' :

GENERAL QUALIFIERS for use with both INORGANIC and ORGANIC DATA

R - Reported value is "rejected.” Resampling or reanalysis may be necessary to verify the
presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality Control criteria
were not met.
UJ - The reported quantitation limit is estimated because Quality Control criteria were not met.

Element or compound was not detected.

NJ - Estimated value of a tentatively identified compound. (Identified with a CAS number.)
ORGANICS analysis only.

U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

HW935v Organics - 8



Lab Name: MITKEM CORPORATION

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: MITKEM

Case No.: 27716

Matrix: {(soil/water) WATER
Sample wt/vol: 5.000 (g/mL) ML
Level: (low/med) LOW

% Moisture: not dec.

Contract: 68W99076
SAS No.:

EPA SAMPLE NO. -

HWa35 ‘

SDG No.: HW935
Lab Sample ID: 70027001

Lab File ID: V6A0S91

Date Received: 01/07/00
Date Analyzed: 01/13/00

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Scil Extract Volume: {ul) Soil Aliquot Volume: {(ul).
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
75-71-8 | Dichlorodifluoromethane 10 | U
74-87-3 Chloromethane 10 [i]
75-01-4 vVinyl Chloride 10 [
74-83-9 Bromomethane 10 U
75-00-3 | Chloroethane 10 | ©
75-69-4 Trichlorofluorcmethane i0 L]
75-35-4 1,1-Dichloroethene . 10 U
76-13-1 [ 1,1,2-Traichioro-1,2,2-triflucroethane 10 | U
67-64-1 | Acetone 10 | U U
76-15-0 | Carbon Disultfide i0 {0
79-20-9 Methyl Acetate 10 U
75-09-2 Methylene Chloride 10 { U
"156-60-5 Lrans-1,2-Dichloroethene 10 [
1634-04-4 | Methyl tert-Butyl Ether 10 | O
75-34-3 1,1-Dichloroethane 10 [i]
156-59-2 ci1s-1,2-Dichloroethene 10 U
78-93-3 2~Butancne 10 [¥]
67-66-3 Chloroform 2 J
71-55-6 1,1,1-Trichloroethane 10 u
110-82-7 | Cyclohexane 10 | U
56-23-5 Carbon Tetrachloride 10 U
71-43-2 Benzene 10 u
107-06-2 1,2-Dichloroethane 10 [¥]

FORM I VOA-1

o :/n fo

OLM04.1
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l 1B . EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
l ' HW93%
La.l:_; Name : MITEKEM CORPORATION Contract: 68W99076 )
l Lab Code: MITKEM  Case No.: 27716 'SAS No.: SDG No.: HW93S
Matrix: {soil/water} WATER Lab Sample ID: 70027001
I Sample wt/vol: 5.000 (g/mL) ML Lab File ID: V6A0591
"Level: (low/med) LOW Date Received: 01/07/00
I % Moisture: not dec. Date Analyzed: 01/13/00
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
' Soil Extract Volume: {uL.} Soil Aliquot Volume:. {ul)
l CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
79-01-6 | Trichloroethene ' 10 1 0
l 108-87-2 Methylcyclohexane 10 { U
78-87-5 | 1,2-Dichloropropane 10 | U
75-27-4 Bromodichloromethane 10 { U
10061-01-5 | cis-1,3-Dichloropropene 10 | U
108-10-1 4-Methiyl-2-Pentanone 10 [i]
108-88-3 Toluene ‘10 ()]
10061-02-6 trans-1, 3-Dichloropropene 10 U
l 79-00-5 | 1,1,2-Trichloroethane 10 [0
) 127-18-4 Tetrachilorcethene 10 U
591-78-6 2-Hexanone 10 U
124-48-1 | Dibromochloromethane 101 U
. 106-93-4 | 1,2-Dibromoethane 10 { U
108-90-7 Chlorobenzene 10 (7]
100-41-4 Ethyibenzene 10 [i]
-31330-20-7 Xvliene (Total) 10 U
100-42-5 Styrene 10 U
75=-25-2 Bromoform 10 i
98-82-8 Iscopropylbenzene 10 | U
I 79-34-5 1,1,2,2-Tetrachloroethane 10 | U
541-73-1 | 1,3-Dichlorobenzene 10 1 U
106-46-7 1,4-Dichlorobenzene 10 U
95-50-1 1,2-Dichlorobenzene 10 U
96-12-8 | 1,2-Dibromo-3-chloropropane 10 | U
120-82-1 1,2,4-Trichlorobenzene 10 [i]
l QK v
l .  FORM I VOA-2 OLM04 .1
I |

L]
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1F EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET '
TENTATIVELY IDENTIFIED COMPOUNDS |
HW935

Lab Name: MITKEM CORPORATION Contract: 68W99076

Lab Code: MITKEM Case No.: 27716 SaS No.: SDG Ho. : HW935
Matrix: (soil/water) WATER Lab Sample ID: 70027001

Sample wt/vol: 5.000 (g/mL) _ML_ Lab File ID: V6A0591

i:evel: (low/med) _LOW Date Received: 01/07/00

% Moisture: not dec. ‘ Date Analyzed: 01/13/00

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0

Soil Extract Volume: {uL) _ Soil Aliquot Volume: {ul)

CONCENTRATION UNITS:
Number TICs found: _0 © {ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

—— o ———— | — =

AO[00f ~J) A LN s [ W N[

‘,:\"‘
<~ \

FORM I VOA-TIC OLM04.1



GC/MS WORKSHEETS . o : . TechLaw
HOLDING TIMES ~
Method #:___ VOO cewouh Validator/Date: ___ R\ et
Client & Batch #; ACS - Yoy Reviewer/Date: Any PAuos  0zor-as
Include samples, dilulions & reanalyses DA\,
(1f Applicable) Extractables _ Exractables . Action Taken
coC # | sampLe | TEMP. , ExT, | anav. | Anat | vOA COMMENTS (ANY
= PRE-.| 4C | cONnC. DATE - | DATE - | DATE - | Aromalic PROBLEMS ESP, WITH
SAMPLE NUMBER Form | | SERVED| (£2°C) | LEVELS BATE DATE OATE COLL. | EXT. | COLL.|  Ji+) J J{#) SHIPPING, RECEIPT &
# {per COC) YiN YN | YN AMATRIX | COLLECTED| EXTRACTED | ANALYZED | DATE | DATE | DATE | yyqu) | ALL | R{U) | SAMPLING CONDITION)
- r
1 ' - G| W =B " _—e J L
AT “w |17 a0 | I3 24 ( EPA- mee ot
2 ' 1z w?. |
3 . \{\./ \"\
P AL TR
5 A
6
7
8 . .
. .
10
51 Ty
12
13 !
14
15
16
17
18
19
20
21
22
23
24

For all worksheets: (1) If a particular category is “Not Applicable,” denote with N/A (2) Calculalion checks per!orrqed by validators.

" Page 1¢f9 _ Gemswk9B.xisholding




GCIMS WORKSHEETS . | . ' ‘ TechLaw

: TUNING
Include samples, dilulians, teanalyses, calibralions & cal checks
FORM S5 #'S
ABUND. |SAMPLEWITHIN] EQUAL HEADER
TUNING DATE & TIME INSTRUMENT | CRIT.MET| {2-HR.TIME | RAWDATA | CALC. | INFOOK -

| COMPOUND TUNED D -- YiN FRAME YN YN OK YN ACTION/COMMENTS
TUNE §: 0 B .

DATE:}—1\-0CO V(a ~ ha « :

OTIME: __1Min e T
Associaled samples: N AN ‘/
T AL A "3//.

TUNE 2 '

one 1 | Ve |y D s

TIME; _2191
Associated samples:

A\

TUNE a: '

DATE:

TIME:
Associaled samples:
TUNE 4: ,

DATE: .

TIME: '
Associaled samples;
TUNE 5:

‘|pATE: .

TIME:
Associated samples:
TUNE 6:

DATE:

TIME;
Associated samples:

Page 2 of 9 GemswkdB xistuning




GCIMS WORKSHEETS TechLaw
INITIAL CALIBRATION :
Include samples, dilulions, reanalyses, spikes & blanks
| ' 1ST ORD. | 2ND ORD. CALCULATIONS CHECKS
! CORR. . .
AVG . COEF, VALUES MIN1 MIN, 1 COMMENTS
INITIAL DATE INSTRU- RRF > RSD < rore TRACE- 1 RRF AVG. CORR. 3
CALIBRATION | CALIBRATED MENT 0.05 A g > 099 ABLE PER I-CAL RRF & COEF- COMPOUNDS FAILING CRITERIA
: D YiN YiN YN YM STND. %RSD FICIENT {Note if compounds are SPCC or CCCY
-CAL 1 1) 2) 3 4) '
| ==s0 V(p \3 ‘-ﬁ / l/ / / /
' - nyle 7
Associaled samples: :
PO AN
CAL 2: 5) | 6} 7 8
Assgociated samples:
-CAL 3: 9) 10} 1) 12}
Associated samples:
I-CAL 4: 13) 14) 15) 16) )
Associaled samples:
H-CAL S 1 18) 19} 20)
Associated samples:
I-CAL 6: 21} 22) 23) 24)
Associated samples;

Page3of9
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GC/MS WORKSHEETS

Include samples, dilutions, reanalyses, spikes & blanks

CONTINUING CALIERATION

TechlLaw

CONTINUING
CALIBRATION

DATE & TIME
CALIBRATED

ASS0C,
I-CAL
DATE

DAILY
RRF >
0.05
Yi

CALCULATIONS CHECKS

MIN. 1
DALY
RRF

- MIN,
1
%0

COMPOUNDS FAILING CRITERIA
{Nole If compounds are SPCC or CCC)

C-CAL 1.

W lvs
(2324)

'{n/oo

1)

A

u//

Associated samples:

A

C-CAL 2

3

4)

Associaled samples:

C-CAL 3.

5)

8)

Associated samples:

C-CAL 4:

)

8)

Associaled samples:

C-CALS:

9)

10}

Associated samples:

C-CAL 6:

m

12)

Associaled samples:

Accdome 227 — VYT

Page 4 of 9
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GC/MS WORKSHEETS ' , _ TechLaw
BLANKS

Include melhod, trip, equipment & field blanks

EXTRACTABLES CORRECT| €REQ- : ‘
BLANK NUMBER & TYPE MATRIX & | UENCY ENTER BLANK CONTAMINANTS
(Method, Trip, DATE DATE LEVEL | MET FOLLOWED BY
Equipment, Field) EXTRACTED | ANALYZED YN YIN CONGENTRATION ' COMMENTS

BLK #/TYPE ek, M) (oo : —
VRLve I / N r - JU0 (a3 : , /
Associated samples: ° . o ' — q\D&

BLK#/TYPE (3, rey

. \ ~ L . - —
VLI.\"‘LLP’}. / Ill} -

Associated samples:

BLK #/TYPE

Associaled samples:

BLK #/TYPE ' .

Associated samples:

BLK #/TYPE

Associated samples:

BLK #/TYPE

Associaled samples:

Page5of9 Gemswke8.xisblanks



GCIMS WORKSHEETS

.!I

SURROGATES & INTERNAL STANDARDS

Inciude samples, dilulions, reanalyses, spikes & blanks which &o not meel crileria.

TechlLaw

SAMPLE NUMBER
{Include sample
number if limits

not met}-

SURROGATES

INTERNAL STDS.

SURR & IS

RECOVERIES

WITHIN
LIMITS

FORM 11

YN

IF NOT,

RE-EXT./

RE-ANAL
YN

" RE-EXT/
RE-ANAL
WITHIN
LIMITS
7Y

AREAS
WITHIN
LIMITS
MET
YN

R.T.S.
WITHIN
LIMITS
YiN

CALC.
OK

SURROGATES
OUTSIDE
QC LMITS®

INTERNAL
STANDARDS
OUTSIDE
QCLUMITS*

ACTIONSICOMMENTS

AN

—

——

LPAN

OK._/

Aore QU

ot o N

A

)

oy
—

@ @ |~ AW |-

-
<

—
-t

-
[0

—h
2

-
i

—
th

-t
=

e
-

-
= -]

—_
w

2L ]
=]

N
—

N
N -

n
fixs

ha
-

25

Ao
e

*Indicate whelher surrogate recovery (or inlernal standard area) was above or below QC limils, Use

Page 6 of 9
------_----------

for extremely low surrogate recoveries (<10%} or infernal standard areas {<2x the lower limil)

Gemswk38.xlss & i



GCMS WORKSHEETS TechLaw

SPIKES ,LFBs, & LCSs

Include matrix spikes & laboratory fortified blanks which do not mel spiking criteria

]
4

FTYPE OF SPIKE
{Circle One)
& \D NUMBER,

DATE &
TIME
ANALYZED

FREQUENCY-
CRITERIA MET
YN

SPIKED AT
CORRECT
LEVEL
YN

CALC. &
TRANS. OK
YN

LIST SPIKING COMPOUNDS
OUTSIDE PERCENT
RECOVERY CRITERIA
{Followed by percent recovery}

LIST MS/MSD
SPIKING COMPOUNDS
QUTSIDE RPD CRITERIA
{Followed by RFD)

ACTIONS/COMMENT

LFB/MS /MSD/LCS ¢

Hesql ¢ /

UzJeo

[

v

Associaled samples:

TATNN

Vere~e 7 =W

v/

"

LFB/MSIMSD/LCS #

Associated samples:

LFB/MS/MSD/LCS #

Associaled samples;

LFB/MS/MSD/LCS #

Associated samples:

LFB/MS/MSD/LCS #

Associaled samples:

LFB/MS/MSD/LCS #

Associaled samples:

Page 7 of 9
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GCIMS WORKSHEETS _ . TechLaw
COMPOUND IDENTIFICATION, QUANTITATION & MDLS

tnclude samples, dilutions, reanalyses & blanks

1D CRITERIA CALC. CHECKS
COMMENTS

MASS & . SPECTRA CHECK TRANS-

RRT (0.06} | SPECTRAL| . COMPOUNDS PRESENT MDLS 1-3 HIT(S) | CRIPTION
SAMPLE NUMBER MET MET FAILING ID (TCLA TIC) | CORRECT PER ERRORS
# {include if problems exist)’ YiIN YiN CRITERSA YN YN SAMPLE YN ACTIONS/COMMENTS .

Buavs | PRI — | | =
3¢ S o el - —
, P

-l

W e |~ ;BN

-
o

-
-

-
m

ke
L# )

-
-

-
L4

-
=]

-
-~

purs
L=-]

ey
o

L]
o

[
-4

"~}
-~

[
[F]

4

25
For all worksheets: (1) f a paricular calegory is "Nol Applicabie,” denole with N/A (2} Calculalion checks performed by validalors.

Page 8 of 9 GomswkB.xlsc p
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GCIMS WORKSHEETS

SYSTEM PERFORMANCE, DATA COMPLETENESS & ADDITIONAL QC ;

Include samples for which problems exist.

.
.

TechLaw

{followed by RPD)

SYSTEM PERFORMANCE DATA COMPLETENESS
ID;NTIFY FACTORS THAT INDICATE SYSTEM
PERFORMANCE PROBLEMS
SAMPLE {e.g. Baseline Shilts, Large Air Peaks, LS. Area SAMPLE OTHER MISSING DATA
# NUMBER Changes, elc.) © NUMBER (including Mass Specira)
- N (c_/
-~
-~ = (
//
o .
Include field dupm:a/tes.
A ADDITIONAL, QC
FIELD DUPLICATE SAMPLE LIST COMPOUNDS WITH RPDs OUTSIDE RPD CRITERIA

NUMBERS . : ACTION/COMMENTS

Nyde

. Page90l9

Gomswk98,xlssystm qc



UOS

URS Operating Services, Inc, Data Validation Report
REGION VIII
DATA VALIDATION REPORT
INORGANIC
Case No./ TDD No. R o " Site N'a"vm‘e'f" S Opér;al;le Unit -,
27716/ 75-80314 | MeOtivet Cemetery )
. 'RPM/OSCName =%
Luke Chavez _
" I, Contractor La Bt;};éfory: : ContractNo. |--SDGNo. | La boratory DPO/Region |
" Sentinel, Inc. 68-D5-0169 MHEPO1

Review Assigned Date Januarv 31, 2000 Data Validator ___Bill Fear

Review Completion Date February 2, 2000 _ Report Reviewer __Amy Ballow

l Saniple m LSample Location _:,"-.‘-.:-.".Matrix e :;:‘-.:.',i:gl‘f'.:-." , A Analyﬁig Ll
MHEPOI1 EPA-MW-06 Water CLP - Metals and Mercury

MHEPO1mM

tnorganic - 1



UOS

URS Operating Services, Inc. Data Validation Report

DATA QUALITY STATEMENT

() Data are ACCEPTABLE according to EPA Functional guidelines with no qualifiers (flags) added

by the reviewer.
) Data are UNACCEPTABLE according to EPA Functional Guidelines.
(X) Data are acceptable with QUALIFICATIONS noted in review. '

Telephone/Communication Logs Enclosed?  Yes No__ X
TPO Attention Required? Yes No__ X If yes, list the items that require attention:
MHEPOIm ' _ Inorganic - 2



UOS

URS Operating Services, Inc. Data Validation Report

INORGANIC DATA VALIDATION REPORT
REVIEW NARRATIVE SUMMARY

This data package was reviewed according to "USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review,"” February 1994.

Raw data were reviewed for completeness and transcription accuracy onto the summary forms.
Approximately 10-20% of the results reported in gach of the samples, calibrations, and QC analyses were
recalculated and verified. If problems were identified during the recalculation of results, a more thorough
calculation check was performed.

- The data package, Case No, 27716, SDG No. MHEPO|, consisted of one water sample for CLP metals and
mercury.

The following table lists the data qualifiers added to the sample analyses. Please see Data Qualifier
Definitions, attached to the end of this report.

R;iiev'v_'—_
: Section .-
MHEPOI Chromium U Blank contamination VIl
Copper
Lead
Vanadium
Thailium J Negative blank
contamination
Antimony il Matrix spike IX
Selenium : recoveries less than
QC limits
Barium J Serial dilution %D XV
Potassium greater than 10% and
: original sample value
at least 50*IDL
MHEPO1mM Inorganic - 3



UoS

URS Operating Services, Inc. Data Validation Report
Method/SOW Number _ILM0O40
Revision 0.0
" Inorganic Deliverables Completeness Checklist
P Inorganic Cover Page
P Inorganic Analysis Data Sheets (Form I)
P Initial Calibration and Calibration Verification Results (Form II)
P_ Continuing Calibration Verification Results (Form II)
P CRDL Standard for ICP and AA (Form II, Part 2}
_P__ Btank Analysis Results (Form III)
P ICP Interference Check Sample Results (Form IV)
P Spiked Sample Results (Form V)
P Post-digest Spiked Sample Analysis (Form V, Part 2)
P Duplicate Sample Results (Form VI)
P Instrument Detection Limits (Form VII) or (Form X --Quarterly)
P Laboratory Control Sample results (Form VII)
NA Standard Addition Results {Form VIII)
_P__ ICP Serial Dilution Results (Form IX)
NA Holding Times Summary Sheet (Form X)
P ICP Interelement Correction Factors (Form XII - Quarterly, or Form XI - Annually)
P ICP Linear Ranges (Form XII (XII} - Quarterly)
P_ RawData
P__ Samples P Calibration Standards P Blanks P Spikes
P Duplicates P_ ICP QC (ICS and Serial Dilution P _LCS
NA_Furnace AA P Mercury Analysis NA Cyanide Analysis
NA_ Percent.Solids Calculations - (Solids Only)
P Sample Prep/Digestion Logs (Form XIII}
P Analysis Run Log (Form XIV)
P Chain-of-Custody
P Sample Description
NP_ Case Narrative
P Method References
KEY:
P = Provided in original data package, as required by the SOW
R = Provided as Resubmission
NP = Not provided in original data package or as resubmission
NR = Not required under the SOW
NA = Not applicable to this data package or analysis
MHEPO1m ' Inorganic - 4



UOS

" URS Operating Services, Inc. ) ' Data Validation Report

1. DELIVERABLES
All deliverabies were present as specified in the Statement of Work.
Yes_ X No

Comments: None,

II. HOLDING TIMES AND PRESERVATION CRITERIA
All method holding times were met.

Yes_X No

Comments: None.

All technical holding times and preservation criteria were met.

Yes_ X ‘ No___

Comments:  The sample was properly preserved and analyzed within réquired h;alding times.
No shipping or receiving problems were noted.

III.I INSTRUMENT CALIBRATIONS: STANDARDS AND BLANKS

Initial instrument calibrations were performed according to SOW requirements,

Yes_X_ No___

Corlnments: | None.

The instruments were calibrated daily and each time an analysis run was performed.

Yes X No__ -

Comments:  None.

The instruments were calibrated using one blank and the appropriate number of standards.

Yes_ X No

Comments: None,

MHEPGIm Inorganic - 5



UOS

URS Operating Services, Inc. - " Data Validation Report

V.

FORM 1 - SAMPLE ANALYSIS RESULTS
Sample analyses were entered correctly on Form Is.

Yes X No

Comments: | None.

FORM 2A - INITIAL AND CONTINUING CALIBRATION VERIFICATION

The initial and contlnumg calibration verification standards (ICV and CCV, respectively) met SOW
requirements.
Yes_X No

Comments:  The calibration correlation coefficient for mercury was greater than 0.995,

The calibration verification results were within 90-110% recovery for metals, 85 115% forcyanide,
and 80-120% for mercury.

Yes_X - No___

Comments: None.

The continuing calibration standards were run at 10% frequency.

Yes_ X No

Comments: None.

FORM 2B - CRDL STANDARD FOR ICP AND AA

ICP Analysis: Standards (CRI) at two times the CRDL or the IDL (whichever were greater) were *
analyzed at the beginning and the end of each sample run, or at a minimum of twice per eight hours,
whichever was more frequent.

Yes_X ‘No.

Comments: None.

MHEPOIM , - Inorganic - 6



UoS

URS Operating Services, Inc. Data Validation Report

GFAA Analysis: Standards (CRA) at two times CRDL were analyzed at the beginning of each

sample run.
Yes___ No___ NA_X
Commeats: None.

The CRI and/or the CRA were analyzed after the ICV.
Yes_X - No

PP—

Comments: None.,

VI. FORM 3-BLANKS
The initial and continuing calibration blanks (ICB and CCB, respectively) met SOW requirements.
Yes_X No___

Comments: None.

The continuing calibration blanks were run at 10% frequency.
Yes X No___

Comments:  Continuing calibration blanks were run every 10 samples.

A laboratory/preparation blank was run at the frequency of one per twenty samples, or per sample
delivery group (whichever is more frequent), and for each matrix analyzed.

Yes_ X No___

Comments: None.

All analyzed blanks were free of contamination.

Yes___ No_X

Comments:.  The following table lists the bianks with contamination, elements present, affected
samples, and data qualifiers:

MHEPO1m Inorganic - 7



UOS

URS Operating Services, Inc.

Data Validation Report

The ICP interference check sample (ICS) was run twice per eight hour shift and/or at the beginning

and end of each sampie set analysis sequence (whichever is more frequent).

Yes_ X

Comments:

No

None,

Percent recovery of the analytes in solution ICSAB were within the range of 80-120%.

Yes 21_

Comments:

Sample results for aluminum, calcium, iron, and magnesium were less than the ICSA values.

- Yes_X

Comments:

"No

None.

No,

Mone.

IX. FORMS5A - MATRIX SPIKE SAMPLE ANALYSIS

A matrix spike sample was analyzed with every twenty or fewer samples of a similar matrix, or one

per sample delivery group {(whichever is more frequent).

- Yes X

Comments:

MHEPQ1m

No

None.

Blank Contaminants
A I '?'.-f"-:_-{‘:_‘ Vi ,"Cliu-eent;'alion ¥ ?* R et I Concentration ~* |+ . - T:
et RS il e 0 L o R R J _
ic 01/12/00 | Chromism 0.5 03 MHEPQ} 0.70 U
Lead L3 1.1 |
Vanadium 0.7 0.5 238
CCB| Copper 0.7 0.5 L6
CcCp2 Thallium 2.2 2.1 35 J
FORM 4 - ICP INTERFERENCE CHECK SAMPLE

Inorganic - 8



UoOS

URS Operating Services, Inc. : Data Validation Report

The percent recoveries (%R) were calculated correctly.

% Recovery = {SSR - SR) x 100 SSR = spiked sample result
. SA SR = sample result
SA = spike added
Yes_X No___
Comments: None.

Spike recoveries were within the range of 75-125% (an exception is granted where the sample
concentration is four times the spike concentration). .

Yes___ - No_X

Comments: The following table lists the spike recoveries outside control limits, matrix, samples
affected, and data qualifiers:

_Element | Spike Recovery | “Matrix - |72% - Samiples Affected S| Quatifiers
Antimony 61.6% Water | MHEPOI : Ul
Selenium 63.2% J

X. FORM 5B - POST DIGEST SPIKE RECOVERY
A post-digest spike was performed for those elements that did not meet the specified criteria (i.e.,
Pre-digestion/pre-distillation spike recovery falls outside of control limits and sample result is less
than four times the spike amount added, exception: Ag, Hg).

Yes_X No___ Not Required___

Comments: Post digestion spike recoveries for the antimony and selenium were within QC
limits. Post digestion spike results do not affect sample qualification.

XI. FORM 6 - DUPLICATE SAMPLE ANALYSIS

Duplicate sample analysis was performed with every twenty or fewer samples of a similar matrix,
or one per sample delivery group (whichever is more frequent). '

Yes_ X No

Comments: None,

MHEPO1m Inorganic - 9



UOS

URS Operating Services, Inc, . - Data Validation Report

The RPDs were calculated correctly.

RPD - A8 D i 100 S = sample

(S + D)2 , D = duplicate

Yes_X No___

Comments: None.

For sample concentrations greater than five times the CRDL, RPDs were within £20% (limits of
+35% apply for soil/sediments/tailings samples).
Yes_X No NA

Comments:  None.
For sample concentrations less than five times the CRDL, duplicate analysis results were within the
control window of + CRDL (two times CRDL for soils).

- Yes_X "No

Comments: None.

XII. GFAAQC
Duplicate injections were performed on all GFAA samples and the RSD was within % 20%.

)
Yes___ No NA_X

Comments: GFAA analyses were not performed on these samples.

‘Analytical spikes were performed on all GFAA samples and the percent recovery was 85 - 115%.
Yes___ No___ Na. X

Comments:  GFAA analyses were not performed on these samples.

MHEPO1m Inorganic - 10



UOS

URS Operating Services, Inc. ' ' Data Validation Report

MSAs were analyzed when required and the correlation coefficient was > 0.995.
" Yes__ No__ NA_X_

Comments: None,

XIII. FORM 7- LABORATORY CONTROL SAMPLE

The laboratory control sample (LCS) was prepared and analyzed with every twenty or fewer samples
of a similar matrix, or one per sample delivery group (whichever is more frequent).
Yes_X No,

Comments: None,

Adl resuilts were within control limits.
Yes_ X No

Comments: ANl LCS recoveries were within th_e control limits of 80-120%.

XIV. FORM 8 - STANDARD ADDITION RESULTS
Results from graphite fumnace standard additions were entered on Form VIII as directed in the SOW.
Yes___ No___ NA_X

Comments: None.

XV. FORMY9-ICPQC

A serial dilution was performed for ICP analysis with every twenty or fewer samples of a similar
matrix, or one per sample delivery group, whichever is more frequent.

Yes_ X No___
Comments:  None.
The serial dilution was without interference problems as defined by the SOW.

Yes__ No_X

MHEPO1m _ T . Inorganic - 11
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UoOS

URS Operating Services, Inc. Data Validation Report

Comments:  The following serial dilution %Ds were greater than 10% and the original sample
results were at least 50* the IDLs: '

Element -~ 1| % Difference | ..~ - Samples Alfected -7 - oY Qualifiers -
Barium 15.9% MHEPO01 . J
Potassium 11.4%
e -

XVI. FORM 10 - QUARTERLY INSTRUMENT DETECTION LIMITS (IDL)
IDLs were provided for all elements on the target analyte list.
Yes_X No__,
Comments: . None.
Reported [DLs met SOW requirements.
Yes_X No___
‘Comments;  None,
XVI. FORM 11 - INTERELEMENT CORRECTION FACTORS FOR ICP
Interelement corrections for ICP were reported.
Yes_X No__
Comments:  None.
XVIII. FORM 12-ICP LINEAR RANGES
ICP linear ranges were reported.
Yes_ X No___
Comments:  None.
MHEPO1m | Inorganic - 12



UoS

URS Operating Services, Inc. Data Validation Report

XIX.

LINEAR RANGE VERIFICATION ANALYSIS

Linear Range Verification Analysis (LRA) was performed and results were within control limits of
% 5% of the true value.

Yes___ No___ NA_X

Comments:  None.

FORM 13 - PREPARATION LOG
Information on the preparation of samples for analysjs was reported on Form XIIL.
Yes_X No___

Comments: None.

FORM 14 - ANALYSIS RUN LOG -

A Form XIV with the required information was filled out for each analysis run in the data package.

Yes_X _ No___

Comments: None.

Additional Comments or Problems/Resolutions Not Addressed Above

Yes__ No_X

Comments: None,

MHEPO1m Inorganic - 13
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UOS

URS Operating Services, Inc. . ‘ Data Validation Report

INORGANIC DATA QUALITY ASSURANCE REVIEW
Region VIII
DATA QUALIFIER DEFINITIONS
For the purpose of Data Validation, the following code letters and associated definitions are provided for use
by the data validator to summarize the data quality. Use of additional qualifiers should be carefuily
coansidered. Definitions for all qualifiers used should be provided with each report,

GENERAL QUALIFIERS for use with both INORGANIC and ORGANIC DATA

R - Reported value is "rejected.” Resampling or, reanalysié may be necessary to verify the
presence or absence of the compound.

J - The associated numerical value is an estimated quantity because the Quality Control criteria
were not met.
UJ - The reported quantitation limit is estimated because Quality Control criteria were not met.

Element or compound was not detected.

NJ - Estimated value of a tentatively identified compound. (ldentified with a CAS number.) .

ORGANICS analysis only.

U - The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

MHEPO1mM inorganic - 14



UOS

URS Operating Services, Inc.

Data Validation Report

. . ACRONYMS
AA Atomic Absorption
Ag Silver
dCB Continuing Calibration Blank
Cccv Continuing Calibration Verification
CFR Code of Federal Regulations .
CLP Contract Laboratory Program
CRA CRDL standard required for AA
CRDL Contract Required Detection Limit
CRI CRDL standard required for ICP
cv Cold Vapor
EPA U.S. Environmental Protection Agency
GFAA Graphite Furnace Atomic Absorption
Hg Mercury
ICB Initial Calibration Blank
ICP Inductively Coupied Plasma
ICS Interference Check Sample
ICSA Interference Check Sample (Solution A)
ICSAB Interference Check Sample (Solution AB)
Icv Initial Calibration Verification
IDL . Instrument Detection Limit
LCS Laboratory Contrel Sample
LRA Linear Range Verification Analysis
MSA Method of Standard Additions
 PDS Post Digestion Spike
QC Quality Control
RPD Relative Percent Difference
RPM Regional Project Manager
RSD Percent Relative Standard Deviation
SA Spike Added
SAS Special Analytical Services
SDG Sample Delivery Group
SOwW Statement of Work
SR Sample Result
SSR Spiked Sample Result
TPO Technical Project Officer
MHEPO1m

Inorganic - 15



Lab Name:

ILab Code: SENTIN

SENTINEL INC.

U.S. EPA - CLP

Case No.: 2771¢

Matrix (soil/water): WATER

SAS No.:

INORGANIC ANALYSIS DATA SHEET

Contract: 68-D5-0169

EPA SAMPLE NO,

MHEPOl

SDG No.: MHEPQ1

Lab Sample ID: 286283

lLevel {low/med) : Low ‘Date Received: 01/07/2000
I%'Solids: 0.0
Concentration Units (ug/L or mg/Kg dry weight): UG/L

I CAS No. Analyte |[Concentration{C| Q M

I 7429-90-5 [Aluminum 34.9 |U P
7440-36-0 |Antimony 2.1 |Ul N P WS-
7440-38B-2 {Arsenic 2.2 (U Pl __
7440-39-3 |Barium 56.1 |B{ E P |-

l 7440-41-7 |Beryllium 0.10|U P
7440-43-9 |Cadmium 0.30|U P
7440-70-2 |Calcium 107000 P

l 7440-47-3 |Chromium 0.70|B P | WA
7440-48-4 [Cobalt 0.60710 P
7440-50-8 [Copper 1.6 |B P | A
7439-89-6 |Iron 18.6 |U P

I 7439-92-1 |Lead 1.7 |B P | A
7439-95-4 (Magnesium 35500 p

"1 7439-96-5 |Manganese 2.4 |U P

I 7439-97-6 |Mercury 0.10|U cv
7440-02-0 [Nickel 1.3 |U P
7440-09-7 |Potassium 2000 B| E P [

I 7782-49-2 |Selenium 2.3 {B| N P |
7440-22-4 |Silver 0.4010 P
7440-23-5 |Sodium 40400 P
7440-28-0 |Thallium 3.5 |B P |

I 7440-62-2 |Vanadium 2.8 |B P {1
7440-66-6 |Zinc 12,9 (U P .

l Cyanide NR

Color Before: COLORLESS Clarity Before: CLEAR Texture:

olor After: COLORLESS Clarity After: CLEAR Artifacts:
omments:
' WA sl

FORM I

- IN

ILM04.0



TECHLAW
I INORGANIC ANALYSIS WORKSHEET — HOLDING TIMES
# BATCH: M WEPO(
O S fdi " — il
List all analytes which do not meet holding time criteria 2 '}Q_ l Lr
List Pre- *Metals | *Hg CVAA g No., of Days
. {*CNA —_— !
Sample 1D Matrix | servative Coli::::l:e d Analysis | Analysis ¢ D:t:tysas Analysis | Past Holding Action
(A, B, C) Datefs Date Date/s Time
Mg RO W 1B G ] re2] SO [ WNama
ha ¥ - Fa ./f
COMMENTS (ool o SOC  Xvo— C-—pe Uy, wt¥ 0@ Coo
[

Actlons:
1. if hoiding times are exceeded, all sample results are estimated (J{UJ).
2. It holding times are grossly exceaded (=2 holding time), datecied results are -
estimated (J), and non-detected resufts are rajected (R). .

Validated by: @ - Date:

St oo
Bresepyatives: :
A. Preserved wiHNO3 and cooled © 4°C Review By: B Date:
6. Covled to 4°C jay A Uow Q2-01-00
C. No Preservalive
ANALYTE HOLDING TIME PRESERVATIVE
. AQUEOUS SOIL

Metals 180 days pH < 2 WHNG3, 4 Deg. C 4 Deg.C
|Mercury 26 days pH < 2 wHNQ3, 4 Deg. C 40e9.C
[Cyanide 14 days pH > 12 wiNaOH, 4 Deg. € 4 Deg. C
Helding Time = Analysis Date - Collection Date e
*VERIFY ANALYSIS DATES ON REPORT MATCH RAW DATA, Inorg98.xIs



TECHLAW
llA. INORGANIC ANALYSIS WORKS_HEET -ICP CALIBRATIONS
BaTCH: ™ el
List all ICP analytes that did not meet the percent recovery criteria for initial catibration verification (ICV) and
conlinuing calibration verification (CCV).
Analyte é%\\’, TRUE Found %R Action Samples Affected

'?3:’"( w!'«'\ it‘*-}b

AJ4 cevd 1f2c00 | IR (o3| pore| SHa oF fritat -~

L"‘\
CCV run after CRI every 10 samples and at end of sequences? {CLP only) ( Yes ) No
'Was a CRDL check sample (CRI) analyzed at the beginning and at the end of each sample run {CLP only)? ( ( Y,eé No -
COMMENTS )
Actions:
ICVICCV Actions:
PERCENT RECOVERY "
<75% 75-89% 90-110% 111-125% >125%
Detected resulls R B ¢ \' J R
Nan-detected Results R L] v v v
1. H the instrument was not calibrated daily and each time the instrument was set up, qualify the data as rajected (R). Inorg98.xls



TECHLAW
1B, INORGANIC ANALYSIS WORKSHEET - AA CALIBRATIONS
BATCH:
List all AA analytes that did not meet the percent recovery criteria for initial calibration verification (ICV) and
continuing calibration varification (CCV). /
Y 4
i
Analyte ' cev TRUE Found %R Action /Samp es Affected
pd \,
// Ulu’\
% .
/
Y
1. Were the c.orrpé number of standards and blanks used ta calibrate the instrument? Yes No
2. lsthe inilial»{alibration correlation coefficient > 0.5957 Yes No
if no, Béaffected analytes and samples:
A Was{ CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only) Yes Mo
4. (;L(J run after CRA, svery ten samples and at end of sequence? Yes No
MMENTS -
Actions:
ICVICCV Adtions: .
PERCENT RECOVERY )
. <75% 75-89% 90-110%  111-125% >125%
Detected resuits R J o \' J R
Non-detected Results R w v v v

1. Ifthree standards and a blank were not used for initial calibration, or the instrument was not catibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. if the initial calibration comrelation coefficient was less than 0.995, qualify sample results as estimated (Jy{UJ).

Inorg98.xls



IiC. INORGANIC ANALYSIS WORKSHEET — Hg CALIBRATIONS TECHLAW

gatcH____ MR ELN

List all mercury results that did not meet the percent recovery criteria for the 1CV andfor CCV standard.

o~ TRUE Found %R Action Samples Affected
A N T
1. Were the corect number of standards and blanks used to calibrate the instrument? ( Ye; No
2. Is the initial caiibration correlation coefficient > 0.995% Yes No A QMY
e .

If no, list affected analytes and samples:
3. Was a CRDL check sample (CRA) analyzed at the beginning of each sample run? (CLP only} / Ye;/ No -
4. CCV run after CRA, every ten samples and at end of sequence? f(&) No
COMMENTS —/
Aclions:”’

PERCENT RECOVERY o
<65% 65-7%% 80-120% 121-135% >135%

Detecied results R J . v J R
Non-detected Results R uJ v V' v

1. If four standards and a blank wera not used for initial calibration, or the instrument was not calibrated daily and each time the
instrument was set up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less than 0.995, qualify sample results as estimated (J){UJ). Inorg98.xis



TECHLAW
11D, INORGANIC ANALY SIS WORKEHEET ~ CN CALIBRATIONS
BATCH:
List all cyanide resuits that did not meet the percent recovery criteria for the ICV andior CCV standard. /
icv TRUE Found %R Action Sa% Affected
cCcv .
I/_
/
/ R r\lh
/ '
/
)4
/

1. Ware the correct nuru‘er of standards and blanks used to calibrate the instryment? Yes No
2. is the initial calibratfons cometation coefficient > 0.995?  Yes No

If no, list affecté’cl analytes and samplas:
3. Was the mid,énge calibration standard or an ICV distilied? Yes No

If no. list SHected samples:
COMMENTS

£
Actions:

' PERCENT RECOVERY
<70% 70-84% 85-115% 116-130% >130%

Detected results R J v J R
Non-detected Results R uJ v v v

1. Hthree standards and a blank were not used for initial calibratian, or the instrument was not calibrated daily and each time the instrument was set
up, qualify the data as rejected (R).

2. If the initial calibration correlation coefficient was less tr;an 0.995, qualify sample results as estimated (J)/{(U.).

3. If a mid-range standard (or ICV} was not distilled, qualify sample results as estimated (JJH{UJ). | 98 x1
norg98.xls



TECHLAW
oL INOCRGANIC ANALY SIS WORKSHEET — BLANKS
MATRIX: (s 1dre~ BATCH:_AU RES\
List the highes! positive AND negative blank result >=|0L| below. Use one worksheet for scil matrix and another for water matrix.
B
Analyte c|:%B oL Blank Cone. § 5 * Bl. Conc. Action Samples Affected
PB/MB. '
A CC%HN T — — U W e ey
<L =X -« Vo AN Geept
54 1¢3 ES 7 0.5 -~ | >~
B T 2 ' —_— U W Tafenga T
c L2 — ~ Ay Lok —
ct a2 | o | o | 2.5 AW | mpeess (0]
&> vy orfes> — V3 Wy, -~
o qre o< 03 | =< oD a0 \ ( L0
[T e = Cap WL
0. TN I\ L3 by KD MGERs L V)
MY 2 ey | R — | >~
PR 2y ] 3% - E L el
Ay ) orsems — A b <
oo (0 iS58 | V56| 3%6w]  — > S
— R | =N 72 | — D CX DO mwsPor | (5.7
" LRD {— hoes  a f Lesled —
\Yi T | o< | o3 | 2% C A ze0 ¢ (7%
NOTE: Verify that the absolute value of any analyte concentratian in the PB or MB Is < CRDL *
Y -
One prep blank per matrix Y\€, cC3t & 2
Qne prep blank per batch
ICB analyzed immediately after ICV
CCB analyzed after sach CCV.
Fieldfequipment/rinsate blanks analyzed? If 50, include above if applicable to project.
COMMENTS '
Actions:
1. If [Blank] < IOL, no action is taken.
2. If Blank > = IDL, then all sample results > = IDL and < $°*Blank are non-detected (U).
3. If Bltank = < -I0L, all sample results > = {DL and < 5" [Blank| are estimated (J).
4. If Blank = <-I0L then all non-delected results-are estimated (UJ).
* If blank ooncentéation » CRODL, all detected sample resulis < 5 "Blanks are rejected (R).
* I btank concenteation > CROL, all detected sample results > 5 *Blanks and < 10" Blank are estimated {J) Inorg98.xis




: TECHLAW
IVA. INORGANIC ANALYSIS WORKSHEET - ICP INTERFERENCE CHECK SAMPLE

BATCH;__ M U &PoL

' NOTE: The sample results can be accepted without qualification, if the sample concentrations of Al, Ca, Fe and Mg are less than or
equal {0 the concentration found in the ICSA solution.

Examine the sample results in ug/L andg list any Al, Ca, Fe or Mg results that are greater than the ICSA values.

Sample iD Analyte Sample Result ICS Value Comments
- Saed
LA
— Y
/ Z T
/ -
1 /

~

<
o

E List any analy‘l:es in the tCS AB solution that did not meet the criteria of 80-120% R.

Analyte % R Action Samples Affected
I {ar 'l. v d() ’QZO-("

CLP Protocol Only -
Were Interference Chedrjtn?les run at the beginning and end of each sample analysis run, or 3 minimum of twice per B-hour shift (whichever
25 - -

is more frequent)? No
COMMENTS ~
Actions:
PERCENT RECOVERY
<50% 50-79% B0-120% »>120%
Detected results R.. J v J
Non-detected results o ' R ulJ v v

Inorg98.xls



BATCH:

IVB. INORGANIC ANALYSIS WORKSHEET ~ ICP INTERFERENCE CHECK SAMPLE

MBS\

TECHLAW

Note: Forthe CLP protacol only, report the concentration of any anatytes detected in the ICSA solution > |IDL | that should not be present
{apply only to samples with elements identified at concentrations above the ICSA on the prei'ious page}.

Sample/ Samplef Sample/ _ Sample/ SQmple! Sample/
Analyte iCSA Result Action Result Resuit Resuit Resuit esult Result
v L~
A A
— /
// / -
/ !

7
Actions:
tf the ICSA value > the positive IDL:
1. For non-cetected razsults, no action is taken.
2. Estimate (J) all detected results < = §*ICSA.
If the ICSA value < -IDL: .
1. Estimate (J) detected results < = 5° |ICSA]. .
2. Estimate (UJ) non-detected results. {norg98.xls




TECHLAW
V. INORGANIC ANALYSIS WORKSHEET - PRE-DIGESTION MATRIX SPIKE

MATRIX___ ©72.D atcH, /U UEPL

List all parameters that do not meet the percent recovery criteria. Note: The pre-digestion spike recovery criteria are not evaluated for Ca, Mg, K
Na, Al and Fe for soil samples, and Ca, Mg, K and Na for water samples.

If the sample result exceeds the spike added by a factor of 4 or more, no action is taken.

. Spiked Sample . .
Sample ID Analyte Sampla R Fl‘ls Spike Added %R Action Samples Affected
" Result esu '

0\ Yo, [ W52 — s [ Livid w3 O\
e | i, |22y o | 32kt — o\

1. Was a pre-digestion matrix spike prepared at the required frequency of once every 20 samples, or every SDG (whichever is
more frequent)? e No

S’
2. Was a post-digestion matrix spike analyzed for all ICP elements, except Silver, that did not meet the pre- _ ,;3‘
digestion matrix spike recovery criteria? {rey Ne NA C,_,'lr‘\ —_ (w\. D Y /
3. Was a matrix spike prepared for each ditferent sample matrix? Yes No

COMMENTS b2

1. If any analyte does not meet the % R critena, qualify all associated samples using the following criteria;

Actions:
PERCENT RECOVERY
< 30% 30-74% 75-125% > 125%
Detected results ) J v o J
Non-detected Results R Ul v v
HNote -

If analyte concentrations in the sample is greater than 4 times the amount spiked, then limits do not apply.

Inorg98.xls




TECHLAW
VI, INORGANIC ANALYSIS WORKSHEET — LABORATORY DUPLICATES :
MATRIX____ 2O BATCH: AL HERN
List all parameters that da not meet RPD or CRDL griteria. I .
Sample ID Anaiyte ‘:1:';': Dup. Resuits RPD Diffarence’ Action ‘Samples Affected

AN X7 WNGY S X 3y

COMMENTS

Actions:

1. AQUECUS .
i both sample values > 5*CRDL, estimate {JAUJ) all sample results of the same matrix if the RPD is > 20%.
If either sample value < 5*CRDL, and the difference between the duplicate and the ariginal is > CROL, estimate {JW{UJ) ali sample resuils of the same

2. SOLD
1 both sample value > 5*CROL, estimate (JUJ) ail sample results of the same matrix if the RPD is > 35%.
If either sample value < 5*CROL, and the difference between the duplicate and the original is > 2*CRDL, estimate (JJ(UJ) all sample rasults of the

Difference = |Sample resuft - Duplicate sample resull]
Include outliers for field duplicates (if applicable}
Note

A duplicate sample must be prepared for each sample matrix anatyzed or per batch, whichever is more frequent.

Inorg98.xls




' | TECHLAW

ViIE. INORGANIC ANALYSIS WORKSHEET — LABORATORY CONTROL SAMPLES
ot 11\
MATRIX___ D12 O BaTcH,_ M WET
List all parameters that do not meet the percent recovery critena.
LCS 1D Analyte True Value' | Found Value %R Action Samples Affected

A\\ wolv— LU\

Note:

LCS with the same malrix as samples must be prepared for each SDG, ' /

COMMENTS v

Actions: : T
Excepiion: Antimony and silver have no control limits. An aqueous LCS is not required for CN and mercury,

PERCENT RE! R \
1. AQUEQUS <50% 50-79% 0-120% >120%
Detected results . R J V' J
Non-¢etected resutts R u v
2. SOLDLCS )
Recoveries stipulaied by EMSL
BELOW WITHIN ABOVE
CONTROL CONTROL CONTROL
LIMITS LIMITS LIMITS
Detected results J.. . v J
Mon-detected resuks N v v

Inorg98.xds



TECHLAW
VIIA. INORGANIC ANALYSIS WORKSHEET — ANALYTICAL SPIKE ANALYSIS
BATCH:
List all samples whose analytical spike recovery did not meel the 85-115% recovery criteria.
Spiked .
Analyte Sample [D SRarnple Sample True Spike %R Agtion Comment

- esult Value

Result .

e
//I
.‘;‘
e
. A
7 N
) : A
/ [
/ .
7 ;
P
/
/
/
|4
s
1. Spike Recovery for CLB{ProtoooI: One point analytical spikes were performed for ali GFAA samples? Yes No
2. Spike Recovery for S\‘I-&B: One analytical spike was analyzed per batch or maltrix, whichever is more frequent? Yes  No

/

COMMENTS

/

/

/

/

betweeg 80-115%, the following apply.

If the 7{0 result is <50% of the spike result, or the sample result is >50% of the spike result* and the percent recovery is <40% or

PERCENT RECOVERY
Actions: . 10% 10-84% 85-115% >115%
Detected resulis 4 J v J
Non-detected resulls R w v . v
*Spike result = [spiked sample result - sample result] -

.

Inorg98.xls




VIIIB. INORGANIC ANALYSIS WORKSHEE'i' — FURNACE AA ANALYSIS

BATCH:

TECHLAW

If the sample result is > = 50% of the spike result and the percent tecbvery was between 40-84% or > 115%, then MSA must be

performed.

List all samples for which an MSA analysis was required but not performed, or MSA results were outside control limits.

Analyte

Sample 1D

1st Corr.
-Coeff,

2nd Corr,
Coeff,

Action

Commentis

Vi

/

Actions:

1. Estimale (J/UJ) if an MSA was required and not performed.
2. If the correlation coefficient was <0995, the MSA should be performed a second time. If a reanalysis was not performed,
or the reanalysis correlation coefficient was <0.995, or resuli4rom the highest correlation coefficient was not reparted, then estimate {(JUJ)) all

sample results,

List all sample » CRDL whose duplicate injections ¢i

performed.

not agree within 20% RSD or CV. ar samples in which duplicate injections were not

Analyte

Sample 1D

- Sample
Result

Dyplicate
Result

% RSD or CV

CRDL

Action

Comment

/‘/

/]

/

/

/

“Spike result = |spiked sample result - sample result|

ions:

A
1. Estimate (J) detected resulls greater than the CROL if duplicate injections are outside 20% RSD.
2. Estimate (J) afl sample resulls if duplicate injections were not performed.

NQOTE: Three separate spiked sample concentration leyei;. in addition to the unspiked sample must be analyzed for each MSA.

Inorg98.xls



TECHLAW
(X. INORGANIC ANALYSIS WORKSHEET - ICP SERIAL DILUTION ANALYSIS
'MATRIX: LW o’ _ BATCH.____ A g\
Serial dilution criteria only applies if the original sample result is at least 50° IDL and %D > 10%.
Analyte IoL 50"10L Sample | Serial Dilution } o, o) Action Samples Affected

Results Result

RS Ao | sk | wso | 184 o\~

-
1N 12 HoQ 200\ | 2y fh. & ~ | o\_—

INDUCTIVELY COUPLED PLASMA SERIAL DILUTION ANALYSIS:

Serial dilutions were performed for each matrix and results of the diluted sample analysis agreed within
ten percent of the original undiluted analysis. Yes No

Serial dilutions were not performed for the following:

COMMENTS (A 1S592x0 24 e

CU\_ 0:§ % g2 — :r(-? et oy >F \._'5, 40 rsf-D ole S é-—:b

By A - 5SS

Actions;

Estimale (J) delected results if %D is > $10%.

HOTES

(f results from diluted samples are higher than concentrated sample, matrix interference should be suspected
and sample results may be biased low. -

- Inorg98.xls




TECHLAW
X. METAL ANALYSIS WORKSHEET —~ SAMPLE RESULT VERIFICATION
BATCH: Axrt EA0
1. Describe any raw data anomalies (i.e.‘, baseline shifts, negative absorbances, transcription or calculation errors, legibility, etc.
Fi
o
-
\
2. List results that falt out.side the linear range of the ICP instrument or the calibrated rangé of the AA or Cyanide instrument, and
were not reanalyzed.
Y - el dans reg o~
L4
. ) (I o\
3. Were ICP linear ranges obtained within 3 months of, and preceding, the sample analyses? fretJ Na NA
ey
e
4. Were ICP interelernent corrections obtained within 12 months of, and preceding, the sample analyses? { 'Yes] No NA
5. Were instrument detection limits present, f; o be less than or equal to the CRDL, and obtained within 3 months of, and
preceding. the sample analyses? e WLIvC Ne NA
o
i
&. Were all sample results reported down to the IDL if running CLP protocol? / Ye# No NA
g
7. Were all sample results reported down to MDL if running SW-8456 methods? Yes No NA,
o
8. Were sample weights, volumes, parcent solids, and dilutions used correctly when repoarting the results? ﬂes] No
: —
COMMENTS N)onR -
Incrg98.xls



U.s. EPA - CLP

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)

ILab Name: SENTINEL INC,.

Contract: 68-D5-0169

Lab Code: SENTIN Case No.: 27718 S5AS No.: SDG No.: MHEPO1

ICP ID Number: P4 Date: 10/15/1999

Flame AA ID Number:

Furnace AA ID Number:

Wave-
length Back- | “CRDL iDL

Analyte {nm) ground (ug/L}) (ug/L): | M | -~
Aluminum 308.20 200 34,9|P
Antimony 208.80 60 2.1|P
Arsenic. 189.00 10 2.2]P
Barium 493,40 200 0.8|P
Beryllium| 313.00 5 0.1} P
Cadmium 226.50 S 0.3|P
Calcium 317.90 S000 2592.0|P
Chromium 267.70 10 0.3(P
Cobalt 228.60 50 0.6(F
Copper 324.70 25 0.5|P
Iron® 271.40 100 18.6|P
Lead 220.30 3 1.11P
Magnesium 272.00 . 5000 38.8|P°
Manganese 257.60 1S 2.41P
Mercury 0.2 NR
Nickel 231.60 40 1.3|P
Potassium 766.40 5000 3.2|P
Selenium 196.00 5 1.8|P
Silver 328.00 10 0.4|P
Sodium 330.20 5000 155.1|P
Thallium 150.80 10 2.1|P
Vanadium 292.40 50 0.5|P
Zinc 206.20 20 12.91p
Cyanide 10 NR -

omments:

lC P4: THERMO JARRELL ASH
FORM X - 1IN ILMO4.0-

\D



Lab Name: SENTIﬁEL INC.

U.8. EPA - (CLP

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)

Contract: €8-D5-0169

Lab Code: SENTIN Case No.: 27716 SAS No.: SDG No.,: MHEPO1

ICP ID Number: Date: 10/15/1999

Flame AA ID Number: Cs

Furnace AA ID Number:

Wave- .
length Back- CRDL IDL
Analyte {nm) ground |- (ug/L) (ug/L) M

Aluminum 200 NR
Antimony 60 NR
Arsenic 10 NR
Barium 200 NR
Beryllium 5 NR
‘Cadmium 5 NR
Calcium 5000 NR
Chromium 10 NR
Cobalt S0 NR
Copper 25 NR
Iron 100 NR
Lead 3 NR
TMagnesium 5000 NR
Manganese . 15 NR
Mercury 253.60 .2 0.1(Cv
Nickel 40 NR
Potassium 5000 NR
Selenium 5 NR
Silver 10 NR
Sodium 5000 NR
Thallium 10 NR
Vanadium 50 NR
Zinc 20 NR
Cyanide 10 NR

Comments:

CS: CETAC M&000
ILMO4.0

FORM X - IN

v



U.s. EPA - CLP

11A
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Lab Name: SENTINEL INC. Contract: 68-D5-0169
Lab Code: SENTIN Case No.: 27716 SAS No.: SDG No.: MHEPO1
ICP ID Number: P4 Date: 08/26/1999
Wave- Interelement Correction Factors for:
length : , : .
Analyte {nm) al Ca Fe . Mg Co
Aluminum 308.20 0.0000000{ 0.0000000( 0.0000000( 0.0000000]|-0.0177100
Antimony 206 .80 0.0000000| 0.0000000|° 0.0000000| Q.0000000| 0.0000000
Arsenic 189.00 0.0000000( 0.0000000| 0.0000000]| 0.0000000] 0.0000000
Barium 493 .40 0.0000000] 0.0000000( 0.0000000]| 0.0000000] 0.0000000
Beryllium 313.00 0.0000000{ 0.0000000]| 0.0000000f 0.0000000] 0.0000000
Cadmium 226.50 0.0000250| 0.0000000| 0.0001200| 0.0000000| ©.0000000
Calcium 317.90 0.0000000| 0.00000001 0.0000000{ 0.0000000) 0.0000000
Chromium 267.70 0.0000000| 0.0000000| 0.000000C( 0.0000000| 0.0000000
Cobalt 228.60 0.0000000| 0.0000000] 0.0000000]| 0.0000000| 0.0000000
Copper 324.70 0.0000000]| 0.0000000] 0.0000000; 0.0000000]|-0.0003560
Iron 271.40 0.0000000¢| ©0.0000000| 0.0000000]| 0.0000000| 0.0797000
Lead 220.30 0.0004200} 0.0000000¢ 0.0000800( 0.0000000) 0.0001490
Magnesium 279.00 0.0000000| 0.0000000} 0.0000000} 0.0000000| 0.00Q0000
Manganese 257.60(|-0.0000150{ 0.0000000{ 0.0000000{ 0.0000180| 0.0000000
Mercury :
Nickel 231.60 0.0000000| 0.0000000| 0.0000000| 0.0000000]-0.0002400
Potassium 766.40 0.0000000f 0.0000000; 0.0000000| ©0.0000000} 0.0000000
Selenium 196.00 0.0000000| 0.0000000f 0.0000000| 0.0000000} 0.0002000
Silver 328.00 0.00000090| 0.0000000!-0.0003400]| 0.0000000] 0.0000000
Sodium 330.20 0.0000000| 0.0000000| 0.0000000| 0.0000000¢ 0.0000000
Thallium 180.80 0.0000000] 0.00000001-0.00005%00| 0.00000007 0.0032000
Vanadium 292.40 0.0000000| C.0000000( 0.0000000| 0.0000000( 0.0000000
Zinc ' 206.20 0.0000000| 0.0000000| 0.0000000| 0.0000320( 0.0000000
IComrnents:
P4: THERMO JARRELL ASH
FORM XI (Part 1} - IN ILMO4.0
S




U.s. EPA - CLP

11B
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Lab Name: SENTINEL INC. Contract: 68-D5-0169
Lab Code: SENTIN Case No.: 2771¢ SAS No.: SDG No.: MHEPO1
ICP ID Number: P4 Date: 08/26/1999
Wave- Interelement Correction Factors for:
length '

Analyte (nm) Cr Cu Mo _...Mo _Ni
Aluminum 308.20 0.0000000] ©0.0000000f 0.0000000| 0.0100000| 0©.0COQO0OOD
Antimony 206 .80 0.0056000] 0.0000000| "0.0000000| 0.00000001 0.0000000
Arsenic 189,00 0.0020000] 0.0000000}-0.0000000|-0.0015000{ 0.0000000¢"
Barium 493 .40 0.0000000| 0.0000000| 0.0000000( ¢.0Q00000| 0.0000000
Beryllium 313.00(| 0.00000QC| 0.0000000( C.0Q00000Q0| 0.0000000( 0.0000000
Cadmium 226.50 0.0000000f 0.0000000| 0.0000000| 0.0000000| 0.0000650
Calcium 317.90 0.0000000] 0.0000000| 0.0000000| 0.0300000( 0.0000000
Chromium 267.70 0.0000000] 0.0007700| 0.0000000} 0.0000000( 0.0000000
Cobalt 228.60 0.0000000] 0.0000000| 0.0000000} 0.0000000] 0.0001100
Copper 324.70 0.00000C00| 0.0000000| 0.0000000| 0.0010000] ©.0000000

1Iron 271.490 0.0016100| 0.0000000] 0.0000000( 0.0000000| 0.0000000
Lead 220.30 0.0000000| 0.0000000| 0.0000430}-0.0002000] 0.0002850
Magnesium 279.00 0.000000C} 0.0000000| 0.0000000| 0.0000000] 0.0000000
Manganese 257.60 0.0000000} 0.0000000] 0.0000000] 0.0000000| 0.0000000
Mercury -
Nickel 231.860 0.0000000] ©0.0000000( 0.0000000( 0.0000000| ©.0000000
Potassium 766 .40 0.0000000] ©.0000000| ©.0000000( 0.0000000| 0.0000000
Selenium 196.00 0.0000000| 0.0000000( ©.0003300| 0.0000000| 0.0000000
Silver 328.00 0.0000000{ 0.0000000| 0.000000C| 0.0000000| 0.0000000
Sodium 330.20 0.0000000] 0.0000000( ©.00Q00000; 0Q.0000000| 0.0000000
Thallium 190.80 0.0002400 0.0000000| 0.0000000F 0.,0000000Q| 0.0000000
Vanadium 292.,401}-0.0012000] 0.0000000| 0.0000000]|-0.0020000| 0.0000000
Zine 206.20 0.0083700| 0.0000000| 0.0000000] 0.0009000| 0.0000000
Comments:
P4 : THERMO JARRELL ASH
FORM XI (Part 2} - IN ITM04.0



ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)

ILab Name: SENTINEL INC.

Lab Code:

SENTIN

lICP.ID Number:

Casge No.:

P4

27716

11B

. Contract: 68-D5-0169

Date:

U.S. EPA - CLP

SAS No.:

'08/26/1999

SDG No.: MHEPO1l

Wave- Interelement Correction Factors for:
length

Analyte {nm) Ti v Zn —
Aluminum 308.20 0.0000000| 0.0043000| 0.0000000
Antimony 206.80 0.0000000] 0.0000980| 0.0000000
Arsenic 185.00 0.0000000| 0.0000000| 0.0000000
Barium 493.40 0.0000000( 0.0000000{ 0.0000000
Beryllium 313.00|]-0.0014000{ 0.0012300| 0.0000000
Cadmium 226.50 0.0000000| 0.0000000| 0.0000000
Calcium 317.590 0.0000000| 0.0000000( 0.0000000
Chromium 267.70 0.0000000( 0.0002200| 0.0000000
Cobalt 228.60 0.0018000( 0.0000000] 0.0000000
Copper 324.70 0.0000000( 0.00000060| 0.0000000
Iron - 271.40 0.0000000} 0.0065200] 0.0000000
Lead 220.30| | 0.0000000] 0.0000000| 0.0000000
Magnesium 279.00 0.0000000f 0.0000000| 0.0000000
Manganese 257.60 0.0000000| 0.0000000( 0.0000000
Mercury ]

Nickel 231.60 0.0000000| 0.0000000| 0.0000000
Potassium 766.40 0.0000000( 0.0000000{ 0.0000000
Selenium 196.00 0.0000000( 0.0002000| 0.0000000
Silver 328.00 0.0000000{ 0.0000000| 0.0000000
Sodium 330.20 0.0000000| 0.0150000( 0.0500000
Thallium 190.80(|-0.0015000| 0.0000000( 0.0000000
Vanadium 292.40 0.0000000| 0.0000000{ 0.0000000
Zinc 206.20 0.0000000| 0.0000000] 0.0000000

l:omment 5:

P4: THERMO JARRELL ASH

+

FORM XI (Part 2) - IN

ILMO4.0

X



U.s. EPA - CLP

.12

ICP LINEAR RANGES (QUARTERLY)

Lab Name: SENTINEL INC,. Contract: €8-D5-0165
Lab Code: SENTIN Case No.: 27716 SAS No.: MHEPO1
ICP ID Number: P4 Date: 10/15/1999
Inteqg.
Time Concentration
Analyte (Sec.) (ug/L} M
Aluminum 15.00 S00000.0(P
Antimony 15.00 25000.0|P
Arsenic 15.00 25000.0|P
Barium 15.00 10000.0|P
Beryllium 15.00 5000.0|P
Cadmium 15.00 25000.0|P
Calcium 15.00 1130000.0]|P
Chromium 15.00 100000.0}P
Cobalt 15.00 100000.0P
Copper 15.00 100000.0 P
Iron 15.00 1000000.0(P
Lead 15.00 S0000.0|P
Magnesium 15.00 1000000.01P
Manganese 15.00 100600.0P
Mercury NR
Nickel " 15.00 S0000.0¢P
Potassium 15.00 400000.0]P
Selenium 15.00 25000.0|P
Silver 15.00 1250.0}|P
Sodium 15.00 1000000.0(P
Thallium 15.00 S0000.0|P
Vanadium 15.00} 100000.0(P
Zinc 15.00 100000.0(P
Comments:
P4: THERMO JARRELL ASH
FORM XII - IN ILMO4 .0

{%_



lLab Name: SENTINEL INC.

Lab Code: SENTIN

Method: P

U.S. EPA - CLP

13
PREPARATION LOG
Contract: 68-D5-0169
Case No.: 27716 SAS No.: SDG No.:
EPA .Preparation Weight Volume

Sample No. ' Date {gram) {mL)
LCSW 01/10/2000 e ....100
MHEPO1 01/10/2000 100
MHEPQ1D 01/10/2000 100
MHEPOQ1S 01/10/2000 100
EBW 01/10/2000 100

FORM XIII - IN

MHEPO1

iILM04.0



U.S. EPA - CLP

_ 13
PREPARATION LOG
Lab Name: SENTINEL INC. Contract: 68-D5-0169%
Lab Code: SENTIN Case No.: 27716 SAS No. : SDG No. :
Method: CV
EPA Preparation Weight Volume
Sample No. Date {gram) (mL)
MHEPO1 01/10/2000 100
MHEPQ1D 01/10/2000 100
MHEPO1S 01/10/2000 100
PBW 01/10/2000 100

FORM XIII - IN

MHEPO1

ILMO4.0

28



Lab Name: SENTINEL INC.

U.s. EPA - CLP

14
ANALYSIS RUN LOG

Contract: 68-D5-01¢69

No.,

Lab Code: SENTIN Case No.: 27716 SAS . No. : SDG : MHEPO1
lInstrument ID Number: P4 Method: P
Start date: 01/12/2000 End date: 01/12/2000
Analytes
EPA . , . , .
sample D/F Time| % R |A[S[A[B]B[C[C[C[C|C[F[P[M[M[H[N[K[S]A[N[T[V]Z[C
No. LIB|s|A]E|D|A|R|O|U|E|B|G(N|G|I| |E|G|A|L] |NIN
S0 1.00{0451 XXX XXX XXX XIZ[X) XX XXX XXX X
s 1.00/0456 xx)x[x(x|x|xx|x|x|ex|x[x]| ") x{ x| x{x|x]) x|~
ICV 1.00{0501 X[x|x|x[x|x|xjx|x|x{x[x|x|x|"|x|x{x{x|x]x{x{x{"
ICB 1.00|0506 . X|x|x|x|x[xixix|xx|xix|x[x|Jix1x|[x|xIx|x[x{x]|_
CRI 1.00]0511 _Ixx Xyl _ixix x| x| x|y x x| x| x|
ICSA 1.00}{0515 X|X[x{X[x|x[X|x[x[x| XXX )2 (X| g x X x|x|x|C
ICSAB 1.00{0520 Xixix(x(x|x|x{x{xix{x/x(x|x| _Ix{x|xIx{x|xx|x]|"
cev 1.00{0525 x{xpx|x|x|x|x|x|x|x|x)x|[x|x|J[x|x|x|x|x{xix|x]|"
CCB 1.00}0530 XXX |X|X|X|XIX|[x[X|X[X]X| (x| XX {x(X[X{X|X|_
PBW 1.00|0535 X[x1x|x|x|x|x|xix|x|x|x|x x| [x|x|x|2]x{x|x{x]|_
LCSW 1.00|0540 x{x|x|x|x{x{x|[x|x|x|x]x|x|x|]|x{x]|x|x|x|x|x}%|_
MHEPO1L 5.00{0544 Xixjxpxfxxix|x|x|x|x|xixx|_[x|x{x|x|x[x|x1x|_
MHEPO1 1.00[0549 X[X[X[X[X{X[X[X[X]X[X[X{X{X| _|X|X{X]X[X{X|X[X(_
MHEPO1D 1.00{0554 xIx[xix|x|x|x|[x[x{x|x|x|x|x|_|X|xjx|x|x|X|%|x{_
MHEP01S 1.00]0559 X|x|[x|x|x(x|_Ix[x]x]x)x|_[x] 7] _|x|x|_[x|x}{x|_
MHEPO01A 1.00|0604 B < T T T O D D O O o O D T O
2227222 1.00|0609 N [ O O D O D O O O O T O A O
222222 10.00|0613 ) O O S SO D D O O D O O D O I O O
ccv 1.00|0618 X|X[X|X XXX (X[ XXX XXX XX 2 X| X XXX
CCB 1.00[0623 XX|x|x{x|x[x|x|{x]x|x|x{x|x|_|x{x|x|x|x|x|x|x{_
222222 10.00|0628 ototolzliziziziziziziz iz 2t ziztziel 2z
222222 10.00|0633 N O O O O O Y O O O O O O O O
222222 10.00|0637 N O OO O D O D O I BN
Z2222Z 10.00{0642 N O N TR U N O O N O UV D O AN O Y O O O
222222 10.00/0647 N D U A O D O DO O N O Y D O
CRI 1.00{0652 XX XX CXZX X I ) R XXX X
ICSA 1.000657 XXX px|x[X || x [ 2] X[ X)X X | X[ X2 2] X | XX %|_
ICSAB 1.00[0702 Xixlxx|x(xjx|x|x{x{x[x{x{x] | xIx{x{x{x{x{x|x|_
cev 1.00|0706 xIx|x|xjx|xix|x|x|x|x[x|x|x| | x|]x|x|x|x|x[x|_
CCB 1.00]0711 X XXX (XX XXX (x| X[ X[ XX (XX X(X[X{X{xX]|X]|_
FORM XIV - IN ILMO4 .0




Lab Name: SENTINEL INC.

Lab Code:

SENTIN

Case No.: 27716 SAS No.: SDG No.:

Instrument ID Number: C5

Start date: 01/10/2000

U.S. EPA - CLP

14
ANALYSIS RUN LOG

Contract: 68-D5-0169

Method: CV

End date: .01/10/2000

MHEPO1

EPA
Sample
No.

D/F

‘Time

¥ R

80

0.2
50.5
51.0
52.0
85.0
510.0
icv
ICB
CRA
cCcv
CCB
PBW
MHEPO1
MHEPC1D
MHEPO1S
ccv
CCB

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1339
1340
1341
1343
1344
1346
1347
1426
1428
1429
1430
1432
1433
1434
1436
1437
1439
1440

FORM XIV - IN

Analytes
AlS|A|B|B{C|C|C|C|CIF|P|M|MIH
LIB|(S|A|E|D|A[R|C|U|E|(B{G|N|G
O D D N O O O O YO

_ 0% DU T O DA DU D O A ¢

B R Y OO O O Y O ¢

SN O U D U Y O O O I O P P B¢
HREEEEEEEEEEEE I
S 2N O N O D D O . N Y o
————_.—.-—_—-—-—-.———x——_—.
————_—_.__.-——._—-_x—-_—._
-—-———-——-.————-—--——-u—x-—_—_
U N N O D DY O 4 o
——q——_.—-—_———-———x——_
————_—_—_.———-———x——_—
———_—_—_—.—_—._—-—.X——_
— | — -——q—_..——_--—-—.x___
N N O DN O A O O O O 4 I O O
————_—_————.—_—-—x—-_
.._-—.—___—-_-_————-—-—X————

— e | ] [ | —

ILMO4.0



APPENDIX D

MUNICIPAL DRINKING WATER SOURCES
WITHIN FOUR MILES
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69

/N Concentric bands
/N Road Centerlines
* Drinking Water Sources .

Mount Olivet Cemetery Plume FE
Drinking Water Wells Within Four Miles

Scale
1" = 1.29 Miles

UDEQ
Division of Environmental
Response and Remediation

file: uangwell created by: eqerm on 09/21/65




DRINKING WATER WELL REFPORT !
Date: Octcober 03, 1995 8:25 PM

Distance to Site: 2.4 miles

HDDWS-ID: 1116
SYSTEM-NUM: 18026
SYSTEM-NAME ; SALT LAKE CITY WATER SYS.
LOCATION: SALT LAKE CITY
ADDRESS: 1530 S W TEMPLE
SYSTEM-OWNER : SALT LAKE CITY
USER-POPUL: 285258
RES-CONNECT: 78806
TOTAL-CONNECT : 83000
SOURCE-NUM: 08

SOURCE-TYPE: SPRING
SOURCE-NAME: EMIGRATION TUNL
WELL-DEPTH:

WELL-DIAMETER ; 0

FIRM-SUPPLY: 1480

LATITUDE: 404505.5
LONGITUDE: 1114755.0

BEGIN-PERIOD-OPE: 04/01
END-PERIOD-OPER: 11/31

VOC ; 11/17/93
Distance to Site: 3.12 miles
HDDWS-1ID: 1117
SYSTEM-NUM: 18026
SYSTEM-NAME : SALT LAKE CITY WATER SYS.
LOCATION: SALT LAKE CITY
ADDRESS: 1530 § W TEMPLE
SYSTEM-OWNER: SALT LAKE CITY
USER-POPUL: 285258
RES-CONNECT: 78806
TOTAL-CONNECT : 83000
SOURCE-NUM: 09

SOURCE-TYPE: WELL
SOURCE-NAME: ART. BAS. 3RD E
WELL-DEPTH:

WELL-DIAMETER: 0

FIRM-SUPPLY: 5475

LATITUDE: 404257.5
LONGITUDE: 1115250.5

BEGIN-PERIOD-OPE: 04/01
END-PERIOD-OPER ; 11/31

voc: 08/30/93
Distance to Site: 3.67 miles
HDDWS-ID: 1120
SYSTEM-NUM: 18026
SYSTEM-NAME: SALT LAKE CITY WATER S5YS.
LOCATION: SALT LAKE CITY
ADDRESS: 1530 S W TEMPLE
SYSTEM-OWNER : SALT LAKE CITY
USER-POPUL: 285258
RES-CONNECT : 78806
TOTAL-CONMNECT: 83000
SOURCE-NUM: 12

SOURCE-TYPE: WELL

SOQURCE-NAME : ABANDONED



WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERICD-QOPE:;

END-PERIOD-OPER:
vOoC:

Distance to Site:

HDDWS-1ID:
SYSTEM-NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT:
TOTAL-CONNECT:
SQURCE-NUM:
SQURCE-TYPE:
SOURCE-NAME:
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERIOD-OPER:
voc:

Distance to Site:

HDDWS-1ID:
SYSTEM-NUM:
SYSTEM-NAME :
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT:
TOTAL-CONNECT:
SQURCE-NUM .
SOURCE-TYPE:
SQURCE-NAME :
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERICD-OPER:
vOC:

Distance to Site:

HDDWS-1D:
SYSTEM-NUM:
SYSTEM-NAME :
LOCATION:
ADDRESS:
SYSTEM-OWNER :

16
0
404219.0
1114849.0
/
/
//

2.34 miles
1125
18026

SALT LAKE CITY WATER SYS.

SALT LAKE CITY

1530 S W TEMPLE
SALT LAKE CITY

285258

78806

83000

17

WELL

202 CANYON RD.

20

3472
404627.0
1115306.0
04/01
11/31
07/21/89

0.24 miles
1126
18026

SALT LAKE CITY WATER SYS.

SALT LAKE CITY
1530 S W TEMPLE
SALT LAKE CITY
285258
78806
83000

18

WELL

1511 E.

D

20

1944
404532.0
1115%101.0
04/01
11/31
08/306/93

500 s.

2.21 miles
1127
18026

SALT LAKE CITY WATER SYS,

SALT LAKE CITY
153¢ S W TEMPLE
SALT LAKE CITY



USER~-POPUL:
RES-CONNECT:
TOTAL-CONNECT:
SOURCE-NUM:
SOURCE-TYPE:
SOURCE-NAME ;
WELL-DEPTH:
WELL-DIAMETER :
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERIOD-CPER:
VoC:

Distance to Site:

HDDWS-ID:
SYSTEM-NUM:
SYSTEM-NAME:
LOCATICON:
ADDRESS:
SYSTEM-OWNER:
USER-POPUL:;
RES-CONNECT:
TOTAL-CONNECT :
SOURCE-NUM:
SOURCE-TYPE:
SOURCE-NAME :
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERIOD-OPER:
VOC:

Distance to Site:

HDDWS-ID:
SYSTEM~NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT :
SOURCE-NUM:
SQURCE-TYPE:
SOURCE-NAME :
WELL-DEPTH:
WELL~-DIAMETER :
FIRM-SUPPLY:
LATITUDE:
LONGITUDE;:

BEGIN-PERIOD-OPE:

END-PERIOD-QFER:
VoC:

Distance to Site:

285258
78806
83000

19

WELL
SUGARHOUSE PARK
D

20

3889
404316.0
1115036.0
04/01
11/31
08/30/93

2.79 miles
1128
18026

SALT LAKE CITY WATER SYS.

SALT LAKE CITY
1530 S W TEMPLE
SALT LAKE CITY
285258

78806

83000

20

WELL

1297 E. 2700 S.
D

20

2700

404247.0
1115113.0

04/01

11/31

08/30/93

2.82 miles
1129
18026

SALT LAKE CITY WATER SYS.

SALT LAKE CITY
1530 8 W TEMPLE
SALT LAKE CITY
285258

78806

83000

21

WELL

19205 E. 2700 8.
D

20

2835

404246.90
1115009.0

04/01

11/31

08/30/93

3.8 miles



HDDWS-1ID:
SYSTEM-NUM:
SYSTEM-NAME :
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT:
TOTAL-CONNECT :
SOURCE-NUM:
SOURCE-TYPE:
SOURCE-NAME :
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERIOD-0OPER:
VOC:

Distance to Site:

HDDWS-ID:
SYSTEM-NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER:
USER-POPUL:
RES-CONNECT:
TOTAL-CONNECT :
SOURCE-NUM:
SOURCE-TYPE:
SOURCE-NAME:
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERICD-OPE:

END-PERIOD-OPER:
VoC:

Distance to Site:

HDDWS-1ID:
SYSTEM-NUM:
SYSTEM-NAME :
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT :
SOURCE-NUM:
SOURCE-TYPE:
SOURCE-NAME :
WELL-DEPTH :
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:

1203

18032

SQUTH SALT LAKE CITY
SOUTH SALT LAKE

220 E MORRIS AVE
CITY OF SOUTH SALT LAKE
11500

2752

3010

02

WELL

BOLINDER NO 2

D

16

300

404318.0

1115422.0

01/01

12/31

08/25/92

3.74 miles
1206
18032
SOUTH SALT LAKE CITY
SOUTH SALT LAKE
220 E MORRIS AVE
CITY OF SOUTH SALT LAKE
11500
2752
3010
05
WELL
400 E 3000 s
D
16
425
404218.0
1115246.0
/
/
03/23/93

3.15 miles

1207

18032

SOUTH SALT LAKE CITY
SOUTH SALT LAKE

220 E MORRIS AVE
CITY OF SQUTH SALT LAKE
11500

2752

3010

06

WELL

2501 5. 300 E.

D

16

350

404257.0



LONGITUDE:

BEGIN-PERIOD-0OPE:

END-PERIOD-OPER:
vVOoC:

Distance to Site:

HDDWS-ID:
SYSTEM-NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT:
SOQURCE-NUM:
SOURCE-TYPE:
SQURCE-NAME:
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPELY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END-PERIOD~OPER:
VOC:

Distance to Site:

HDDWS-ID:
SYSTEM-NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER:
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT :
SQURCE-NUM:
SOURCE~-TYPE:
SOURCE-NAME :
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-OPE:

END~PERIOD-OPER:
VoC:

Distance to Site:

HDDWS-ID:
SYSTEM~-NUM:
SYSTEM-NAME:
LOCATION:
ADDRESS:
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT:
SOURCE-NUM:

1115253.0
/
/
05/18/90

3.75 miles
1208
18032

SOUTH SALT LAKE CITY

SOUTH SALT LAKE
220 E MORRIS AVE

CITY OF SQUTH SALT LAKE

11500
2752
3010
07
WELL
700 E 3190 S
D
16
700
404207.0
1115216.0
/
/
03/23/93

0.24 miles
1242

18057
UNIVERSITY OF UTAH
SALT LAKE CITY
BLDG 50 RM 222
UNIVERSITY OF UTAH
18000

1000

1125

02

WELL

WELL NO. 1

D

20

975

404532.0
1115101.0
06/01

1i/31

02/03/88

.24 miles

1243

18057

UNIVERSITY OF UTAH
SALT LAKE CITY
BLDG 50 RM 222
UNIVERSITY OF UTAH
18000

1300

1125

03



SOURCE-TYPE:
SOURCE-NAME :
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOCD-OPE:

END-PERIOD-0OPER:
VOC:

Distance to Site:

HDDWS-1D:
SYSTEM-NUM:
SYSTEM-NAME :
LOCATION:
ADDRESS :
SYSTEM-OWNER :
USER-POPUL:
RES-CONNECT :
TOTAL-CONNECT:
SOURCE-NUM:
SQURCE-TYPE:
SOURCE-NAME:
WELL-DEPTH:
WELL-DIAMETER:
FIRM-SUPPLY:
LATITUDE:
LONGITUDE:

BEGIN-PERIOD-QPE:

END- PERIOD-OPER:
voc:

WELL

WELL NO. 2
D

16

1100
404534.0
1115058.0
06/01
11/31
02/03/88

3.41 miles
1269
18113
RUTH'S DINER
EMIGRATION CANYON
2100 EMIGRATION CYN
CURTIS OBERHANSLEY
40
0
1
01
WELL
RUTH’S WELL
S .
6
60
404541.2
1114646.8
/
/
P §



APPENDIX E

ANALYTICAL RESULTS AND QUALITY ASSURANCE INFORMATION



URS OPERATING SERVICES

1099 18TH STREET
SUITE 710

DENVER, COLORADO 80202-1907

TRANSMITTAL LETTER

Date: 2/3/99

To: fFeven Thuriot
VDEG = DNERR

Attention:

Proj. Name: _¥¢rpg/ Are TEE '/ MeE Olived

TEL: (303) 291-8300

UOS # 75 -0 2 /‘70/ a3

Please find enclosed v , Or under separate cover ‘ , the
following items prepared by __ 2 and sentvia __/ ¢ £x
Copies ltem No. Description Status
/ / Date tonclation 1pe  (os¢ 46584 SO6s HSE1Y
/ A ‘ a4 lose 26509  Sobs HET9Y
DERR !
ENVIRONMENTAL RESPONSE & REXTTTON
ERTINED
!
| i
= i
Remarks:
Very truly yours, Status

URS OPERATING SERVICES, INC,

i \7{(&{\)94—(’/‘“&"‘

A = No Exception Taken
B = Make Corrections Noted
" C = Revise and Resubmit
D = Submit Specified ltems
= For Construction

o/

Copy to: Aohe Ohares

E

F = For Your Review and Comment
(G2 = For Your Files )
H
O

= For Your Approval

\STARTWPSOVForms\Transmit.Ltr:bas




UosS

URS Operating Services, Inc. Data Validation Report

REGION VIII
SUMMARY OF DATA QUALITY ASSURANCE REVIEW
ORGANICS - VOA

Mt. Olivet Plume

Southwest Laboratory of 68-D35-0026 HS794
Oklahoma —
Review Assigned Date January 11, 1999 Data Validator Bitl Fear

Review Completion Date____February 2, 1999 Report Reviewer___Lisa Burpley

HS794 MT-01 Water CLP - Volatiie analyses
HS795 MT-02
HS796 MT-03

bl

-

2R
EMVIRONMEMTAL RESPONSE & REMEDIATION
EXTZRED

H5794v ‘ Organics - 1




UOS

URS Operating Services, Inc. Data Validation Report

DATA QUALITY STATEMENT
{) Data are ACCEPTABLE according to EPA Functional Guidelines with no qualifiers (flags) added
by the reviewer,

() Data are UNACCEPTABLE according to EPA Functional Guidelines.
{ X) Data are acceptable with QUALIFICATIONS noted in review.

No X

TPO Attention Required? Yes _______ No X _ If yes, list the items that require attention:

Telephone/Communication Logs Enclosed?  Yes

HS794v Organics - 2



uoS .

URS Operating Services, Inc. Data Validation Report

ORGANIC DATA QUALITY ASSURANCE REVIEW
REVIEW NARRATIVE SUMMARY

This data package was reviewed according to the EPA document “USEPA Contract Laboratory Program
National Functional Guidelines For Organic Data Review,” February 1994,

Raw data were reviewed for completeness and transcription accuracy onto the summary forms.
Approximately 10-20% of the results reported in each of the samples, calibrations, and QC analyses
were recalculated and verified. If problems were identified during the recalculation of results, all
laboratory calculations were verified.

Case No. 26509, SDG No. HS794, consisted of 3 water samples for CLP volatile analyses.

The laboratory performed the required library search on all non-target sample components. TICs detected
in the samples and associated blanks were qualified rejected (R)._

The following tables lists data qualifiers added to the data, (Please see Data Qualifier Definitions, attached
to the end of this report.)

HS794, HS795, H5796 Acetone Juy Initial calibration 4
%RSD exceeded 30%
Methylene chloride Continuing calibration
Acetone %D > 25%
4-Methyl-2-pentanone
__2-Hexanone

HS794v Organics - 3



UOS

URS Operating Services, Inc. Data Validation Report

Method Number __QOILM03.0
Revision QILM03.2

Organic Data Completeness Checklist
VOA

Quality Control Summary Package
P__ Surrogate Recovery Summary
P_ MS/MSD Summary
P Method Blank Summary
P GC/MS Tuning and Mass Calibration

Sample Data Package
P Holding Times (CLASS Sample Traffic Reports/UOS Chain-of-Custody)
P__. Organic Analysis Data Sheets
.P_. Reconstrucied Ion Chromatogram(s) (RIC)
P Quantitation Reports
P __  Mass Spectrai Data
P__ Mass Spectral Library Search for TICs

Standards Data Package
NR_ Current List of Laboratory/Instrument Detection Limits
_P__ [Initial Calibration Data for each instrument -
P__ Continuing Calibration Data for each instrument
_P__ Internal Standard Area Summary
L VOA Standards RICs
P VOA Standards Quantitation Reports

Raw QC Package
P_. BFB mass spectra and mass listings

Reagent Blank Data
P_ Organic Analysis Data Sheets
P RIC or Total Ion Chromatogram
P Quantitation Reports
P__ Mass Spectral Data
P __ Library Search for TICs

Matrix Spike/Matrix Spike Duplicate Data
P__ Organic Analysis Data Sheets
P RIC
P Quantitation Reports
INA_ Mass Spectral Data
NA_  Library search for TICs

KEY:
P = Provided in original data package
R = Provided as resubmission

NP = Not provided in original data package or as resubmission
NR = Not required _
NA = Not applicable to this data package or analysis

HS7%4v Organics - 4



UOS

URS Operating Services, Inc. Data Validation Report

l.

H5794v

DELIVERABLES

All deliverables were present as specified in the subcontract.

VOA: Yes_X No___

Comments: None.

HOLDING TIMES AND PRESERVATION CRITERIA
All method holding times were met.

VOA: Yes_X No___

Comments: The sample analyses were within ten days from the validated time of receipt.
Chain-of-custody, summary forms, and raw data were evaluated,

All technical holding times and preservation criteria were met.

VOA: Yes__ No_ X

Comments:  The preserved water samples were analyzed within the recommended 14 days
from sample collection., The samples were received by the taboratory at a
temperature of 6.5° C which is just above the 6.0° C requirement. No
qualification was taken. Chain-of-custody, summary forms, and raw data were
evaluated.

BFB PERFORMANCE RESULTS

The bromofluorobenzene (BFB) performance results were within the specified control limits. All
appropriate BFB results were included.

VOA: Yes_X No__

Comments:  BFB instrument performance checks were run for each 12 hours of analysis. Ion
abundance criteria were met and were verified from raw data,

INSTRUMENT CALIBRATIONS: INITIAL AND CONTINUING STANDARDS

Initial instrument calibrations were performed according to method requirements and met the
specified control limits listed in the Functional Guidelines.

VOA: Yes___ No_X

Organics - 5
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Comments: Initial calibration standard relative response factors (RRFs) for all volatile
compounds and system monitoring compounds were greater than or equal to 0.05.
Summary forms and raw data were evaluated.

The following table lists the percent relative standard deviation (%RSD) that was
greater than 30% in the initial calibration and qualifiers added to the data:

""""" Assocuated ISa'mbieS'
— — ]
Acetone 30.9 All samples Ul
e ———————

Continuing instrument calibrations were performed according to method requirements and met
specified control limits listed in the Functional Guidelines.

VOA: Yes_ No_X

Comments: Continuing calibration standards containing both target compounds and system
monitoring compounds were analyzed at the beginning of each 12-hour analysis
period. The continuing calibration RRFs for all volatile compounds and system
monitoring compounds were greater than or equal to 0.05. Summary forms and
raw data were evaluated.

The foliowing table lists the percent differences (%Ds) in the continuing
calibration that were greater than 25% and qualifiers added to the data:

| § _ Qualifiers

— ———— -~ —
Methylene chloride 30.4 All samples uul
Acetone 42.6 T
4-Methyl-2-pentanone 36.7
2-Hexanone 27.2

5. SURROGATE COMPOUND RECOVERY

‘Surrogate compound recovery analysis was performed according to method requirements and
results met specified control limits.

VOA: Yes X No___
Comments: System monitoring compounds were added to all samples and blanks. System

monitoring compound recoveries were verified from raw data and were within QC
limits, Summary forms and raw data were evaluated.

HS794v Organics - 6
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6.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses were performed according to method ’
requirements and results met recommended recovery and precision limits.

VOA: Yes____ No_X

Comments: MS/MSD analyses were performed for every 20 samples of similar matrix in this
SDG. The percent recoveries were within QC criteria. Summary forms and raw data
were evaluated. No action is taken on MS/MSD results alone.

The following table lists MS/MSD results that were outside criteria:

HS794v

HS794 Benzene - - 15 - 11 None
7. INTERNAL STANDARD AREA

Internal standard area analysis was performed according to method requirements and resuits met
specified control limits.

VOA: Yes_X No____

‘Comments: Internal standard area counts did not vary by more than a factor of two from the

associated 12-hour calibration standard. The internal standard retention times did
not vary more than + 30 seconds from the retention time of the associated 12-hour
calibration standards. Summary forms and raw data were evaluated.

LABORATORY BLANK ANALYSIS RESULTS

The laboratory blank analysis was performed according to method requirements and results met
specified limits.

VOA: Yes___ No_X
Comments:; A method blank analysis was performed after the calibration standards and once
for every 12-hour time period beginning with a BFB analysis. Summary forms

and raw data were evaluated,

No target compounds were detected in the volatile method blanks or the storage
blank. :

Organics - 7
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Tentatively identified compounds (TICs) that were found in both the samples and
associated blanks were qualified as rejected (R). The following table lists blank
TIC results, associated samples, and qualifiers added 1o the data.

'ITIC Retention

VBLK1 09/29/98 12.6 j HS795, HS796 R

9. SAMPLE RESULTS

The sample results were reviewed and all compound identifications were acceptable and met
contract requirements.

VOA: Yes_X No___

Comments: Sample relative retention times (RRTs) were within 4 0.06 RRT units of the
standard RRT. lons present in the standard mass spectrum at a relative intensity
greater than 10% were present in the sample spectrum. Relative intensities of
ions agreed within + 20% between standard and sample spectra. TICs were
qualitatively assessed by a mass spectral library search and all TICs identified
with a CAS number were qualified as “NJ” by the laboratory.

Sample HS795 reported two TICs (cyclotetrasiloxane and an unknown) and

sample HS796 reported one TIC {cyclotetrasiloxane) that appear to be column
bleed.

10. Additional Comments or Problems/Resolutions Not Addressed Above

VOA: Yes___ No_X

Comments: None.

HS794v Organics - 8
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ORGANIC DATA QUALITY ASSURANCE REVIEW
Region VIII
DATA QUALIFIER DEFINITIONS

For the purpose of Data Validation, the following code letters and associated definitions are provided
for use by the data validator to summarize the data quality.

GENERAL QUALIFIERS for use with both INORGANIC and ORGANIC DATA

R - Reported value is “rejected.” Resampling or reanalysis may be necessary to verify the
presence or absence of the compound.

] - The associated numerical value is an estimated quantity because the Quality Control
criteria were not met.

UJ - The reported quantitation limit is estimated because Quality Control criteria were not
met. Element or compound was not detected.

NJ - Estimated value of a tentatively identified compound. (Identified with a CAS number.)
ORGANICS analysis only.

U - The material was analyzed for, but was not detected above the fevel of the associated
value. The associated value is either the sample quantitation limit or the sample detection
limit. :

HS794v Organics - 9



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: SWL-TULSA

Cortract: 68-D5-0026

Lab Code: SWOK Case No.: 265C9 SAiS No.:

Matrix: (soil/water) WATER

SDG No.:

EPA SAMPLE NO.

HS794

HS794
Lab Sample ID: 35676.01

Sample wt/vol: 5.0 {g/mL} ML Lab File ID: L33665.D

Level: {low/med) LOW Date Received: 09/24/98

% Moisture: not dec. Date Analyzed: 09/29/98

GC Column:DB-624 ID: 0.53 {(mm) Jilution Factor: 1.0

Soil Extract Volume: {ul) 30il Aliquot Volume: (uL)

CONCEKRTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Xg) UG/L Q
T4-87-3-=-m=me=m Chloromethane 10 U
74-83-9----vvn--- Bromomethanz 10 U
75-01-4~-=--nwo-v- Vinyl Chloride 10 U
75-00-3---~---~- Chloroethans 10 U
75-09-2-=-acu--- Methylene Calorics 10 U=
67-64-1-=---===== Acetone 10 U4
75-15-0---=-===-- Carbon Disu_fide 10 U
75-35-4--c--c--a 1,1-Dichlorsethens 10 U
75-34-3--c-m-m=-- 1,1-Dichlorosethnans 10 U
540-59-0-«------ 1,2-Dichloroethens™ (total) __ 2 J
67-66-3-----=-o~- Chloroform 2 J
107-06-2v--=----~ 1,2-Dichloroethan= 10 U
78-93-3--ccecec--- 2-Butznone 10 U
71-55-G-mcamanna 1,1,1-Trichioroetzan= 1 J
56-23-5------w-- Carbon Tetrachloride 10 U
75-27-4--cmw—mas Bromocdichloromethzne i0 4]
78-87-5--------- 1,2-Dichlorcpropane io0 U
10061-01-5---~-~ cis-1,3~-Dicrloropropeane 10 U
T9-01-6----=-=---- Trichloroetiene 2 J
124-48-1----=---- Dibromochloromethzane 10 U
79-00-5---=-n==- 1,1,2-Trich_oroet=ans 10 U
71-43-2--=-===-~- Benzene 10 i)
10061-02-6------ trans-1,3-D.chioropropere 10 U
75-25-2----=---=- BromoIorm 10 U
108-10-1--=--=-- 4-Methyl-2-Fentarine 10 Ul W3
591-78-6-------- 2-Hexzanone 10 137 [T 1
127-18-4---c-mm- Tetrachlorozthene 1590
79-34-5------ua-- 1,1,2,2-Tetrachlcroechase 10 Uy
10B-B8-3-~--~~~-- Toluere 10 U
108-90-7-~-----~- Chlorchenzere 10 U
100-41-4~-~--=-=- Ethylbenzens 10 U
100-42-5-------- Styrere 10 U
1330-20-7--=----- Xylene (Totzl) 10 u
,\\?}\“
FORM I VO OLM03.0
2
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

HS7954
“ab Name: SWL-TULSA . Contract: 68-D5-0026

Lab Code: SWOK Case No.: 25509 SAS No.: SDG No.: HS794
Matrix: {(soil/water) WATER Lab Sample ID: 35676.01
Sample wt/vol: 5.0 (g/miu} ML Lab File ID: L33665.D
Level: {low/med) LOW Date Received: 09/24/98

% Moisture: not dec. Date Analyzed: 09/29/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: __ (ul)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

R T EEEEEDCo O EaTE= 5 + 3 1 44t Xttt 1115t EEEEEEEE 3§ 2 33 £ & 5 3 _—=—==

1.

10.

FORM I VOA-TIC OLM03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

HS79%

Lab Name: SWL-TULSA Contract: 68-D5-0026

Lab Code: SWOK Case No.: 26509 SAS No.: SDG No.: HS794

Matrix: (soil/water) WATER Lab Sample ID: 35676.02

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L33666.D

Level: (low/med) LOW Date Received: 09/24/98

% Moisture: not dec. Date Analyzed: 09/29/98

GC Column:DB-624 ID: 0.53 {mm) DPilution Factor: 1.0

Soil Extract Volume: {uL} Soil Aliquot Volume: (ulL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
74-87-3------=--- Chloromethane 10 U
74-83-9--------- Bromomethane 10 U
75-01-4--------- Vinyl Chloride 10 U
75-00-3--------- Chloreoethane 10 U
76-09-2---=--~=-- Methylene Chloride 6 J|
67-64-1--wro-man Acetone 10 Ul W
75-15-0-~--=-==-- Carbon Disulfide 10 U
75-35-4ccccnanaaa 1,1-Dichloroethene 10 U
75-34-3--------- 1,1-bichloroethane 10 U
540-59-0------~- 1,2-Dichloroethene™ {total]l _ 10 U
67-66-3------~-- Chloroform 2 J
107-06-2-=====n-= 1, 2-Dichloroethane 10 U
TB-93-3--r-co--- 2-Butanone 10 U
71-55-6--~-=~—-=- 1,1,1-Trichloroethane 10 g
56-23-5--------- Carbon Tetrachloride 10 U
75-27-4--ceumen- Bromodichloromethane .10 U
78-87-5----m--n- 1,2-Dichloropropan= i0 U
10061-01-5------~ ¢is-1,3-Dichloropropene 10 u
79-01-6--------- Trichloroethene 10 U
124-48-1------~-- Dibromochloromethane 10 U
79-00-5------=-- 1,1,2-Trichloroethane 10 U
71-43-2--=-=cm=u- Benzene 10 U
10061-02-6------ trans-1,3-Dichloropropena 10 9]
75-25-2-=ccuemnn Bromoform 10 U
108-10-1--==-==-- 4-Methyl-2-Pentanone 10 u( W3
581-78-6-------- 2-Hexanone 10 U WA
127-18-4-=--u=---= Tetrachloroethene 190 U
79-34-5--ccccun- 1,1,2,2-Tetrachloroethane 10 U
108-88«3---caunc- Toluene 10 U
108-90-7-~--~---- Chleorobenzene ©10 U
100-41-4---~w=nu-= Ethylbenzene 10 U
100-42-5==ccar_x Styrene 10 u
1330-20-7=--=-~- Xylene (Total) 10 U
LAY
o\ Zﬁk
e
FORM I VOA OLM03.0
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1E

VOLATILE ORGANICS ANALYSIS DATA SHEET

“ﬁab Name:
Lab Code: SWOK

Matrix:

Sample wt/vol: 5.0
{low/med)

Level :
% Moisture:

GC Column:DB-624

SWL-TULSA
Case No.: 26509

Low

not dec.

ID: 0.53

Soil Extract Volume:

Number TICs found: 3

Contract:

(soil/water) WATER

{(g/mL) ML

{mm}

(ulL}

SAS No.:

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

" H8795S

68-D5-0026

SDG No.: HS794

Lab Sample ID: 35676.02

Lab File ID:

Date Received: 05/24/98

Date Analyzed: 09/29/98

Dilution Factor: 1.0

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

L33666.D

(ulL)

COMPOUND NAME

Cyclotrisiloxane

UNKNOWN
UNKNOWN

==z======

EST. CONC.

SEmomSs—oo=S=s

FORM 1 VOA-TIC

M ‘h{(ﬁ.

OLMO03.0
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

HS796

T.ab Name: SWL-TULSA Contract: 68-D5-0026

Lab Code: SWOK Case No.: 26509 SAS No.: ' SDG No.: ES794

Matrix: (soil/water) WATER Lab Sample ID: 35676.03

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: 1L33667.D

Level: (low/med) LOW Date Received: 09/24/98

%¥ Moisture: not dec. Date Anzlyzed: 09/25%/98

GC Column:DB-624 ID: 0.53 {(mm) Dilution Facter: 1.0

Scil Extract Volume: {uL) Soil Aliquot Volume: {uL)

i CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kc) UG/L Q
74-87-3---=cmunn Chloromethane 10 U
74-83-9-mc-meaa- Bromomethane 10 U
75-01-4--------- Vinyl Chloride 10 U
75-00-3---=c===-- Chloroethane 10 U
75-09-2---cm-=-- Methylene Chloride 5 Ji 3
67-64-1l-=-v-==no== Acetone 10 Ul Wy
75-15-0---~------ Carbon Disuifide 10 U
75-35-4----=-=-=--- 1,1-Dichloroethene 10 L8]
75-34-3------=--- 1,1-Dichloroethane 10 U
540-59-0-~-=~--~ 1,2-Dichloroethene (total]l _ 10 .U
67-66-3v=mm-mmun Chloreform 10 u
107-06-2-------- 1,2-Dichlorcethane 10 U
78-93-3--c---c--- 2-Butanone 10 8]
71-55-6-=---=oc--- 1,1,1-Trichlorcethane 10 (8]
56-23-5-~---"-== Carbon Tetrachloride 10 U
75-27-4---~----- Bromodichloromethane 10 U
78-87-85--=cnvan- 1,2-Dichloropropane 10 U
10061-01-5-~~--~ cis-1,3-Dichloropropene i0 U
79-01-6-r-cm--mn Trichloroethene 10 U
124-48-1--=---=~=~=~ Dibromochloromethane 10 4]
79-00-5---cwu-n=an- 1,1,2-Trichloroethane 10 U
71-43-2---c=s=a=-- Benzene 10 U
10061-02-6---~-- trans-1,3-Dichloropropene 10 U
75-28-2----=-<-=-- Bromoform 10 U
108-10-1---=-=-- 4-Methyl-2-Pentanone 10 U |3
581-78-6-~----~- 2-Hexanone 10 UjwWs
127-18-4---wmuu- Tetrachloroethene 10 g
79-34-5----e--~- 1,1,2,2-Tetrachleorcethane__ 10 U
108-8B8-3-~---=-~- Toluene i0 4]
108-90-7--ww==nn- Chlorobenzene 10 U
100-41-4------=~ Ethylbenzene 10 U
100-42-5~--~=-w-- Styrene 10 U
1330-20-7----~-- Xylene TTotal} 10 U
FORM I VOA @ ¥ owvos.o
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQUNDS

HS796

. T.ab Name: SWL-TULSA Contract: 68-D5-0026

Lab Code: SWOK Case No.: 26509 SAS No.: SDG No.: HS794

Matrix: (soil/water) WATER Lab Sample ID: 35676.03
Sample wt/vol: 5.0 {g/mL) ML Lab File ID: L33667.D
Level: {low/med) LOW | Date Received: 09/24/98

% Moisture: not dec. Date Analyzed: 09/29/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: __ (ul)

) CONCENTRATION UNITS:
Number TICs found: 2 ' {(ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. o)
Cyciotrisilbxane 12.339 g J
. UNKNOWN 12.598 8 Je| -

§
FORM 1 VOA-TIC o \('-""H OLM03. 0



TechLaw

GC/MS WORKSHEETS
H TIM
Method #___ voa~c1P oLitie TMES Validation /Date: B\
Client & Batch #__M&% = ta(9f Review/Date; /L s B/~
Include samples, dilulions & reanalyses . /
(If Applicable) Extractables Extractables Adlion Taken:. " { L~
coc#] sampie| TEMP. Qectd exy. | AnaL | anac [ M0 COMMENTS (ANY
= PRE- | 4C | conc. DATE - | DATE - | DATE - | Aromatic PROBLEMS ESP. WITH
SAMPLE NUMBER | Form | | SERVED| (+2°C) | LEVEU DATE DATE DATE | COLL. | EXT. |COLL.| J(+) J J(*) SHIPPING, RECEIPT &
# (per COC) YN | ymN | YN | MATRIX | cOLLECTED]| 5xFRaeTeD | ANALYZED | OATE | DATE | OATE | yyqu) | ALL | R(W) | SAMPLING CONDITION)
1| #eERY 9| 9 [lo=| o Tel2Nee| «Daler | a2ty 7 _1
2 r ' % ] , e i
3 & ﬁ]_ A0 W v v y
-4
5 LK 1 Come /i h
8 ) ) 4 Not
7. e
8
9
10
11 .
12 |
13
14
15
16
17
18
19
20
21
72
23
24
25

For all worksheets: (1) if a particular calegory is "Not Applicable,” denote with N/A, (2) Calculation checks performed by validalors.

Meamn { ~fA

rnq et QR vlehaldine
*



TechlLaw

GC/IMS WORKSHEETS
TUNING (,\ 'S RN
Include samples, dilutions, reanalyses, callbrations & cal checks
FORM 5 #S
ABUND, san}afte WITHIN|  BQUAL cALC :LE’%Dgﬁ
TUNING DATE & TIME INSTRUMENT | cRIT.MET| f2-HR. TIME | RAW DATA .
COMPOUND TUNED ID YN FRAME YIN YN oK YN ACTION/COMMENTS

TUNE 1:

omedmote L | oy Y 3 |y |

TIME: o177

Associaled samples:

T 7

TUNE 2:

oate; T2 ‘HV,/

TIME: {0} 2~

L

Associaled samples;

A4\ /

TUNE 3:

DATE;___
TIME:
Associsted samples:
TUNE 4: .
DATE:
TIME:
Assoclated samples. -
TUNE 5:
DATE:
TIME:
Associated samples:
TUNE 6:
DATE:
TIME:

Associated samples:

NS

Dame 2 ~f 0

emswk 98 xistipinn




TechLaw

GCIMS WORKSHEETS
INITIAL CALIBRATION p S
Include samples, dilulions, reanalyses, spikes & blanks ,
1STORD. | 2ND ORD. CALCULATIONS CHECKS
QORR.
AVG COEF. VALUES MIN 1 MIN. 1 . _ COMMENTS
INITIAL DATE INSTRU- | RRFz RSD < {nore | TRACE.- | 1RRF AVG. CORR. &
CALPRATION | cALIBRATED MENT 0.05 2o% >0.99 ABLE PERI- RRF & COEF- COMPOUNDS FAILING CRITERIA
D Ym YIN YiN YN CAL STD. %RSD FICIENT {Note if compounds are SPCC or CCC)
I-CAL 1; ] 1) 2) 3 4)
Associated samples:
/AN
I.CAL 2 §) 6) 7} 8)
Associated samples:
CAL 3: 9} 10) 11} 12}
Associated samples:
i
I-CAL 4. 13} 14) 15) 16)
Associated samples:
I.CAL §: 17 18) 19) 20)
Associated samples:
I-CAL 6: 21) 22 23) 24)
Associated samples:

Page 3 of 9 . Gemswk90.xisinit cal




TechlLaw

GCIMS WORKSHEETS
CONTINUING CALIBRATION
B ST
tnclude samples, dilutions, reanalyses, spikes & blanks .
DAILY CALCULATIONS CHECKS
ASSOC, RRF » %D < MIN. 1 MIN,
CONTINUING DATE & TIME I-CAL 0.05 2 % DAILY 1 COMPOUNDS FAILING CRITERIA
CALIBRATION CALIBRATED DATE YN YiN RRF %0 (Nate if compounds are SPCC or CCC)
C-CAL 1; 1) 2)
clatler | Bty v {ao \/ | meek - o
fox 2 Acehmm U2t
Associaled samples: 2. 73 [ o
AN of =~ AAAn
2~ Pew 22
C-CAL 2: 3) 4)
Associaled samples:
GEALS: 5 )
Associated samples;
CCALS: 7 )
Associaled samples:
C-CAL &: 9) 10)
Associaled samples;
C-CAL 6 11} 12)

Associaled samples:

- . LI Y )

emewk98 xiscont cal



TechlLaw

GCIMS WORKSHEETS
BLANKS
BT
Include method, trip, equipment & field blanks
EXTRACTABLES CORRECT| FREQ-
BLANK NUMBER & TYPE MATRIX & | UENCY ENTER BLANK CONTAMINANTS
(Method, Trip, DATE DATE LEVEL MET FOLLOWED BY
Equipment, Field) EXTRACTED | ANALYZED ¥YM YN CONCENTRATION COMMENTS
BLK #ITYPE  AAZNY
U Qe wstd S P .
Associated samples: A ¢ J
. { oale —e ok (2.€% I wh
A 13 poh- T
BLK #/TYPE g\ Se— S RS
_ — - . - 1P
vhewer | sl Covme "N i2.655 Qf |
Associated samples: A0 'ﬂ'.c “q <t
: A / '
BUK #TYPE

Associated samples:

DK #WTYPE

Associated samples:

BLK #/TYPE

Associated samples:

BLK #/TYPE

Associated samples:

- R T I T T




TechlLaw

GCIMS WORKSHEETS
SURROGATES & INTERNAL STANDARDS BT
Include samples, dilutions, reanalyses, spikes & blanks which do not met criterfa.
SURROGATES INTERNAL STDS, SURRA IS
RECOVERIES RE-EXT/ | AREAS
SAMPLE NUMBER WITHIN IFNOT, | RE-ANAL [ WITHIN RTS. INTERNAL
{Include sample LIMITS RE-EXT./| WITHIN LIMITS WITHIN SURROGATES STANDARDS
aumber if imils FORM I RE-ANAL| LIMITS MET LIMITS CALC, OUTSIDE QUTSIDE
aul# not met) YiN YN YN YN YN oK Qc LIMITS® QC LIMITS* ACTIONSICOMMENTS
1 e A / “ —] - A e A ON- | Nonae ) a—
2 J - |
3 U\) Dd'bg\
4 _
5
6
7,
8
. —_
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

*Indicate whether surrogale recovery {or internal standard area) was aboveT or belowd QC limits. Usebd for extremely low surrogate recoverles {(<10%) or Intemal standard areas (<2x the lower limil)



GC/MS WORKSHEETS TechLaw

SPIKES ,LFBs, & LCSs

Include matrix spikes & laboratory fortified blanks which do' not met spiking crileria

e

SPIKED AT LIST SPIKING COMPOUNDS LIST MSMSD
TYPE OF SPIKE DATE & FREQUENCY | CORRECT | CALC. & OUTSIDE PERCENT . SPIKING COMPOUNDS
{Circle One} TIME CRITERIAMET| LEVEL TRANS. OK RECOVERY CRITERIA QUTSIDE RPD CRITERIA
& 1D NUMBER ANALYZED YN YN YN {Followed by percent recovery} ({Foliowed by RPD) ACTIONSICOMMENTS
LFB / M@E TRCS ¥ . .
| v N ol Benzena. 18 1~ N0
Associated samples: 4 N -’L I ) /[)‘-)////
ARAN
LFB/MS/MSD/LCS #
Associaled samples:
ILFB/MS/MSD/LCS #
Agsociated samples:
LFB/MS/MSD/LCS #
79 W e MakeN 2
Associaled samples; & ; 3 2.
1] e 1
LFB/MS/MSD/LCS —
¥ o= (40
NECA_ (L~ A e G-
Associated samples: -
LFB/MS/MSD/LCS #
Associaled samples:

Gemswk98.xlsspikes



TechLaw

GC/IMS WORKSHEETS
' COMPQOUND IDENTIFICATION, QUANTITATION & MDLS ',.'),Qd\
Include samples, dilutions, reanalyses & blanks P\ S
10 CRITERIA COMMENTS CALC. CHECKS
MASS & SPECTRA CHECK TRANS-
RRT (0.06) | SPECTRAL COMPOUNDS PRESENT MDLS 1-3 HIT(S) | CRIPTION
SAMPLE NUMBER - MET MET FAILING ID {TCL & TIC) | CORRECT PER ERRORS
QL # {Include if problems exist) YiN YN CRITERIA YN YN SAMPLE YN ACTIONS/COMMENTS
1 AN o - o B
: PETY 4| o il M Jes (4
3 4N v — — - 9 et 1B
: >
5 DD
8
3
8
9 oA
10 C‘E o
11
12
123
14
15
16
17
18
19
20
21
22
23
24
25

For all worksheets: (1) f a particular category is “Not Applicable,” denote with N/A (2) Calculation checks petformed by validators,

T TRTE o T RV PP e




GCiIMS WORKSHEETS TechLaw
SYSTEM PERFORMANCE, DATA COMPLETENESS & ADDITIONAL QC
ho7ad
Include samples for which problems exist.
SYSTEM PERFORMANCE DATA COMPLETENESS
IDENTIFY FACTORS THAT INDICATE SYSTEM
PERFORMANCE PROBLEMS
SAMPLE {e.9. Baseline Shifts, Large Air Peaks, 1.S. Area SAMPLE OTHER MISSING DATA
Qu# NUMBER Changes, elc.) NUMBER (including Mass Spectra)
/ “
Include field ddplicates. [
ADDITIONAL, QC
FIELD DUPLICATE SAMPLE LIST COMPOUNDS WITH RPDs OUTSIDE RPD CRITERIA
NUMBERS {followed by RPD) ACTION/COMMENTS

Frmeank B visaysim ae




1A : EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

HS662
Lab Name: ATAS, INC. ) Contract: 68-D5-0018
Lab Code: ATAS - Case No.: 26631 SAS No,: SDG No.: HS662
Matrix: (soil/water} WATER Lab Sample ID: 2450%.01
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7613.D
Level: {low/med) LOW Date Received: 11/13/98
% Moisture: not dec. Date Analyzed: 11/18/98
GC Column:DB-5624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Vblume: {ul) Soil Aliquot Volume: {ulL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
74-87-3----c-m-n- Chloromethane 10 U
74-83-9-~=-ccau-n Bromomethane 10 U
75-01-4m-mmmannn Vinyl Chloride 10 U
75-00-3--------- Chloroethane 10 U
75-09-2------=--- Methylene Chloride 10 U
67-64-1l-ccccmoaa Acetone 10 U
75-15-0-=-=-==-=-=-- Carbon Disulfice 10 U
75-38-8cecwcnrana 1,1-Dichlorocethene 10 U
78-34+3crcnmnnn- 1,1-Dichloroethane 10 [0)
540-59-0--=~---~~- 1,2-Dichloroethene itotaIi 5 J
67-66~3c=-==mnan= Chloroform 4 J
107-06-2=m==c=u- 1,2~-Dichleoroethane 10 g
78-93-3-c-n----n 2-Butanone 10 U
71-55-6-~~=~vuu= 1,1,1-Trichloroethane 10 U
§6-23-5r-rmncua- Carbon Tetrachloride 10 U
75-27-4~-cremana Bromodichloromethane 10 U
78-87-5---c--u-- 1,2-Dichloropropane 10 U
10061-01-5----~- cis-1,3-Dichloropropene 10 U
79-01-6--v=-v-n= Trichlorcethene 4 J
124-48-1-»~-=~== Dibromochloromethane 10 U
79-00-5-~-=-===-= 1,1,2~-Trichloroethane 10 U
71-43-2--wc-rema Benzene 10 u
10061-02~6~----=-~ trans-1,3-Dichloropropene__ 10 U
75-25-2---c-cea-a Bromoform 10 U
108-~10-1-=--~==== 4 -Methyl-2-Pentanone 10 U
591-78-6---cv-u- 2-Hexanone 10 U
127-18-4-------- Tetrachloroethene 420 E| 320D
79-34-5--c------ 1,1,2,2-Tetrachloroethane____ 10 U
108-88-3--=----- Toluene 10 3]
108-90-7-=-====-- Chlorocbenzene . 10 U
100-41-4---=---- Ethylbenzene 10 U
100-42-5-------- Styrene 10 U
1330-20-7------- Xylene (Total) 10 9]
Regerd  UE Lromm Hae § by A Lt-— enelions
f:i\ﬁ\
FORM I VOA B OLM3 .0
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1E EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ATAS,
Lab Code: ATAS

Matrix:

Sample wt/vol: 5.0
{low/med)

Level:

INC. _ Contract: 68-D5-0018

HS662

Case No.: 26631 SAS No.: SDF No.: HS662

{soil/water) WATER Lab Sample ID: 24509.01

(g/ml) ML Lab File ID: C7613.D
LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624

ID: 0.53 (mm) Dilution Paczor: 1.0

Soil Extract Volume: {ul) So0il Aligquot Volume: (ul)

CONCENTRATION UNITS:

Number TICs found: 0 ' (ve/L or ug/Kg) UG/L

CAS NUMBER

COMPOUND NAME RT =S8T. CONC. Q

- R R R NN S S ST E S S FF E s EE s E = R —4 %4  EEECEEEERE S oS EE=ET ======

e
FORM I VQA-TIC CLM3. 0

N2



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

HS662DL
Lab Name: ATAS, INC. . Contract: 5§8-DS-0018
Lab Code: ATAS - Case No.: 26631 SAS No.: SDG No.: HSe62
Matrix: (soil/water) WATER Lab Sample ID: 24509.01
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7626.D
Level: {low/med) LOW Date Received: 11/13/%8

% Meoisture: not dec.

GC Column:DB-624 ID: 0.53 (mm)

Dilution Factor: 5.0

Date Analyzed: 11/18/98

Soil Extract Volume: {ul:) Soil Aliguot Volume: {uL)
. CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L 0

TJa-BT7-3vwwcmme- Chloromethane 50 U
Té&-B3-9-mcnmmmn~ Bromomethane 50 U
75-01-4~-mceemnn Vinyl Chloride 50 u
75-00-3-=ccc-m=-- Chloroethane S0 u
75-09-2-=--v~n-~ Methylene Chioriqae 50 U
6£7-64-1emmnmn=a=- Acetone 50 U
75-15-0-=n-mn--- Carbon Disuliide sc U
75-35-4--------- 1,l-Dichloroethene 50 U
75-34-3-cccc--- 1,1-Dichloroechane 50 U
540-59-0----==-- 1,2-Dichloroethene (total, __ 5C U
67-66-3--c-mwaun Chloroform 50 ¥
107-06-2==cmwen- 1,2-Dichloroethane 5S¢ 15
78-93-3-cncw=w --2~-Butanone - 50 U
71-58-6---cc-e-- 1,1,1-Trichloroethane S0 [
86-23-5-ccccaa--- Carbon Tetrachloride 5G 8]
TS -27-lmmmec e e Bromodichloromethane S0 |5
78-87-5-ccsc-un-- 1,2-Dichloropropane 50 [
10061-01-8~-==-- cis-1,3-Dichloropropene 50 C
79-01-6--------- Trichloroethene S0 [
124-48-1l-=-=====~ Dibromochlorometnane 50 1
79-00-5--w-me-m- 1,1,2-Trichloroethane SO U
71-43-2==-=-===-= Benzene 50 U
10061-02-6-~-~--- trans-1,3-Dichloropropene_ 50 U
75-258-2-wwscaanm- Bromoform 50 U
108-10~1--~-=~-- 4-Methyl-2-Pentanone 50 G
591-78-f~~~~m==- 2-Hexancne 50 U
127-18-4-------- Tetrachlorcethene 320 D
79-34-5ccemnnnan- 1,1,2,2-Tetrachloroetnane 50 163
108-88-3-==-=-==-=-- Toluene 50 U
108-90-T-~====~- Chlorobenzene S0 U
100-41-4-------- Ethylbenzene 50 U
100-42-5--~crw--~ Styrene 50 U
1330-20-7------- Xylene (Total) 50 U

P\eP)rJ- on/-( PCE fro~ %5.5 qnc/ys'»'s
1 /29 (¢
PORM I VOA ? /? ; OLM3I. 0

Annnan



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ATAS, INC. Contract:
Lab Code: ATAS Case No.: 26631 SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL} ML

Level: {low/med) LOW

% Moisture: not dec.

GC Column:DB-624 ID: 0.53 (mm)

Soil Extract Vblume:‘ {uL}

Number TiCs found: 0

6£-D5-0018

5DG Ko.:

Lab Sample ID:
Lab File ID:
Date Received:

Date Analyzed:

£PA SAMPLE NO.

HSe62DL

HSS562
24509.01

€7626.D
11/13/98
11/18/98

Dilution Factor: 5.0

Soil Alicuot Veoiume:

CONCENTRLTION TVITS:
(ue/L or ug/Kg) US/L

(eL)

COMPOUND NAME

10

it
u

L ]

LI

.

R B b =0 1t 4t |3 ) |0 |3 (2
I QW0 W IO U W N OO D ~] Oy U W

a8 4 s

22,

pror’L o'\/'.( PCE (ro— "ﬂ\:( ““{T“'}

FORM I VOA-TIC

R r{Zf{ff

QLM2.2
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ATAS, INC.
Lab Code: ATAS Case No.:
Matrix: (soil/water) WATER

Sample wt/vol:

26631

5.0 (g/mL)} ML

EPA SAMPLE NO.

HSE663
Contract: €8-D3-0018

535S No.: SLG No.: HS&62

Lab Sample ID: 24509.02

Lab File ID: C7615.D

Level: (low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624 iD: 0.53 {m=) Dilution Fac:tor: 1.0

Soil Extract Volume: {ul) Soil Aligquot Volume: {uL)

CONCENTRATICY UNITS:
CAS NO. COMPOUND (ug/L or ug/ig) UC's Q
74-87-3--------- Chloromethzne 10 U
74-83-9----c-=-- Bromometharsz 10 u
75-01-4~vmmamm-- Vinyl Chloride 10 U
75-00-3-----===- Chloroethara 10 U
75-09-2-----==-=- Methylene Calorics 1 Ji 10
67-64=-1l-v-==-==- Acetone 10 U
75-15-0---v-=n~-- Carbon Disu:iride 10 U
75-35-4----cmmu- 1,1-Dichloroethens 10 U
75-34-3---~---~--- 1,1-Dichlorzethars 10 U
540-59-0-=~-==-- 1,2-Dichloroethens= (totaIi__ 10 U
67-66-3=--c=====- Chloroform 10 U
107-06-2-~--~=-=- 1,2-Dichlorzethans 10 u
78-93-3-v-ve—-u-n 2-Butanone 10 U
71-85-6---r==-- 1,1,1-Tricr.oroetaans 10 u
£6-23-8-rccun-nan. Carbecn Tetrzchloride 10 U
75-27-4-rcucena-- BromoZichlcromethine 10 U
78-87-5--======x 1,2-Dichloxzpropane 10 U
i0061-01-5-~-~~-- cis-1,3-Diczloropropene 10 U
79-01l-6-----=~-- Trichlcroetzzne 10 U
124-48-1----=-=-~- Dibromochlcromethane 10 u
79-00-5---==-=-=-- 1,1,2-Trichloroetrane . 10 U '
71-43-2-v-mmmmnn Benzene 10 Ul A3
10061-02-6--~--- trans-1,3-D.chlorcpropers - 10 U
75-25-2-v--c---- Bromoform 10 u
108-10-1------~- 4-Methyl-2-72ntancne 10 U
591-78-6--=====- 2-Hexanone . 10 U
127-18-4--====m- Tetrachlorczthene 1 J
79-34-5---------1,1,2,2-Tetrachloroethars___ 10 U
108-88-3--~-=--==-- Toluene 10 CUlWS
108-90-7-----~---Chlorobenzerz 10 U
100-41-4----=---- Ethylbenzens 10 U
100-42-5-~~=-=-~-- Styrene 10 U
1330-20-7--===-- Xylene (Totzi) 10 U
124 \4t
%
FORM I VOI OLM3.0

PONA3R



1ie
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQUNDS

EPA SAMPLE NO,

Lab Name: ATAS, INC.

Lab Code: ATAS Case No.: 26631

Matrix: (soil/water)} WATER

Sample wt/vol: 5.0 (g/mL} ML

Level: {low/med) LOW

¥ Meoisture: not dec.
(rarn}

GC Column:DB-624 ID: 0.53

Soil Extract Volume: {ulL}

Number TICs found: 0

Contract:

SAS No.:

HS663
68-D5-0018

SDG No.: HS§62

Lab Sample ID: 24509.02
Lab File ID: C761.5.D
Date Received: 11/13/98
Date Analyzed: 11/18/98
Dilution Factor: 1.0
Soil Aliguot Vclume: __ (uL)

CONCENTRATION UNITS:

 {uz/L or ug/Kg) UG/L

COMEQUND KAME

FORM I VOA-TIC

OLM:.0

oceod -
{g, ey ,-;;,15""‘5



1A
VOLATILE ORGANICS ANALYSIS DATA
Lab Name: ATAS, INC,. ‘ Contrackt:
Lab Code: ATAS Case No.: 26631 SAL No.:

Matrix:

Sample wt/vol:

(soil/water) WATER
5.0 (g/ml) ML

EPA SAMPLE NO.
SHEET

HS664
68-D5-0018

SDG No.: HS662
Lab Sample ID:  24509.03

Lab File ID: C7627.D

Level: {low/med) LOW Date Received: 11/13/%8

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624 ID: 0.53 (mm)} Tiluticn Factor: 5.0

Soil Extract Volume: {uL) So0il Aliquot Volume: (ul}

: CONCENTRXATIOK UNITS:
CAS NO. COMPOUND :ag/L er ug/¥3) UG/L Q
74-87-3eac-~--n- Chloromethansas 50 U
74-83-9---=-=--- Bromomethane ) U
75-01-4-=--===-- Vinyl Chloride 50 U
75-00-3---==-==-- Chloroethane 80 U
75-09-2-2=-==-==~- Methylene Chlorids 24 J| Sou
67-64-1-rem-cman hcetone 50 U
75-15~0----==-== Carbon Disulricde 50 U
75350 evanmacan 1,1-Dichlorcsthens S0 U
75-34-3--==-=-==--=- 1,1-Dichleroethans 50 U
540-59-0---~==n- 1,2-Dichloroethene (cotal) __ 50 U
67-66-3----=o-=- Chloroform 50 U
107-06-~2---=~-=- 1,2-Dichlorcethane 50 U
78-93-3-c-cmwen- 2-Butanone 50 U
71-55-6-~--=~--~ 1,1,1-Trichloroet:sizne 50 U
86-23-5-c-ccmn-- Carbon Tetrachloriz 50 U
75-27-4ccoccon--- Bromcdichloromethzne 50 U
78-87-5-ccaraaa- 1,2-Dichloroproparns S0 U
10061-01-5-~»-=--~- cis-1,3-Dichloropropene 50 U
79-01-6--------- Trichloroethane S0 U
126-48-1--==~-=~~ Dibremochloromethane 50 U
79-00-5--ucmena- 1,1,2-Trichloroethzne 1] U
T1-43-2--cuvecnm- Benzene 50 U
10061-02-6-====-= trans-1,3-Dichlorcoropens 50 U
75-25-2---m=cua- Bromoiorm ) 50 U
108-10-1--~---~-- 4-Methyl-2-Pantancre 50 U
591-78-f--=~==---~ 2-Hexanone 50 U
127-18-4-------- Tetrachloroethene 290
79-34-5---cceu--u 1,1,2,2-Tetrachlorzethans 50 U
108-88-3-------- Toluene 50 U
108-90-7-------- Chlorobenzen2 50 U
100-41-4--c--u- Ethylbenzene 50 U
100-42-5---~-~-- Styrene 50 U
1330-20-7--=-~--- Xylens {Total) 50 U
mf \ ‘1‘(\{\
FORM I VOR OLM3.0
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1E . '
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ATAS, INC. Contract: 68-D5-0018

HS664

Lab Code: ATAS Case No.: 26631 SAS No.:

Matrix: (soil/water}) WATER

Sample wt/vol: §.0 Lab File ID:

(low/med)

(g/mL) ML

Level: Low Date Received:

% Moisture: not dec. Date Analyzed:

GC Column:DB-624 ID: 0.53 {mm}

Soil Extract Volume: (uL}

CONCENTRATION TNITS:

Number TICs found: O (ug/L or ug/Kg: UG/L

SDG No,

Soil Alicuot Volume:

HS662

Lab Sample ID: 24509.03
C7627.D
11/13/98
11/18/98

Dilution Tactor: 5.0

(uL)

CAS NUMBER COMPOUND NAME RT |

EST. CONC. Q

e Ee o ———— = = EEoom==— TEEERREECS | mmEEmx

- s i s 33 - A i -t - S BN ¥ - 3

1. ‘
|
1
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o
ow

[
(%

12. i

—
L

l—l
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e
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20.

FORM I VOA-TIC e

s
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1a
VOLATILE ORGANICS ANAT,YSIS DATA
Lab Name: ATAS, INC. Contract:
Lab Code: ATAS Case No.: 26631 SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 5.0 {(g/mL) ML

EPA SAMPLE NO.
SHEET

L
£8-D5-2018

HS665
|

SDG No.:

HS662
Lab Sample ID: 24509.06

Lab File ID: Cc7618.D

Level: (ow/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Anaiyzed: 11/18/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Facter: 1.0

Soil Extract Volume: {ul) Scil Alizuot Vzlume: (uL)

CONCENTZATION TNITS:
CAS NO. COMPOUND {ug/L or ug/Ke. UG/L Q
T4-B87~3=-mmemom Chloromethane 10 U
74-83-9-=--cw-m-- Bromomethane 10 U
75-01-4--~--v---- Vinyl Chloriae 10 U
75-00-3--=ce---- Chloroethane 10 U
75-09-2------~--Methylene Chloride 10 U
67-64~-l-r-m-n=m= Acetone 10 U
75-158-0-=-=-c==-- Carbon Disulziide 10 (4]
75-35-4~-cc-mmn-- 1,1-Dicnlorcechene 10 U
76-34+3-ccmar--- 1,1-Dichloroethane 10 U
540-59-0+cccnn-n 1,2-Dichloroethene itotal 10 U
67-66-3--~----=- Chlorozorm 3 J
107-06-2~~~=rvna~ 1,2-Dichloroetnane 10 U
78-93-3-cuwccmu—- 2-Butanone 10 U
71-55-6--cecuua-" 1,1,1-Trichloroethane 10 U
56-23-5-----~--- Carbon Tetrachloride 10 16)
75-27-4-=ccaa-aa Bromodichloromethane 10 U
78~87-5~=ccenen- 1,2-Dichloropropane 10 U
10061-01-5-~~-~-- cis-1,3-Dichloropropene 10 U
79-01-6m-c------ Trichloroethene 10 U
124-48-1-------- Dibromochloromethane 10 U
79-00-5--cemw-u- 1,1,2-Trichloroethane 10 U
71l-43-2cccacman- Benzene 10 U
10061-02-6~=-==== trans-1,3-Dichloropropene 10 U
78-25-2---ca---- Bromofo*m 10 U
108-10~1---="~--- 4-Methyl-2-Pentanone 10 u
$91-78-6-------- 2-Hexanone 10 U
127-18-4--=--v--- Tetrachloroethene 13
79-34-5--~------ 1,1,2,2-Tetrachloroethane 10 U
108-88-3-=---===- Toluene 10 U
108-90-7~=--w==- Chleorobenzene 10 U
100-41-4----~»==-=- Ethylkenzene 10 g
100-42-5--cavea- Styrene 10 U
1330-20-7------- Xylene {Total) 10 U
\at
q
- &Y
FORM I VOA OLM2.0
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

HS665
Lab Name: ATAS, INC. ) Contract: 68-DS5-0018

Lab Code: ATAS - Case No.: 26631 SAS No.: SDG No.: HS662
Matrix: {soil/water) WATER ' Lab Sample ID: 24509.06
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7618.D

Level: {low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

So0il Extract Volume: {ul) Soil Aliquot Volume: _  (uL)

CONCENTRATION UNITS:
Number TICs found: 0 {ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAPME RT EST. CONC. Q

K38
TORM I VOA-TIC _ /\{,\\1" OLM3.0

NHHng o



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .

HS66&
L.ab Name: ATAS, INC. ) Contract: 68-D5-0018
Lab CTode: ATAS . Case No.: 26631 SAS No.: SDG No.: HS662
Matrix: (soil/water) WATER Lab Sample ID: 24509.07
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7619.D
Level: {low/med) LOW Date Received: 11/13/98
% Mcisture: not dec. Date Anzlyzed: 11/18/98
GC Column:dB-62¢ ID: 0.53 (mm)} Dilutioz Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {uL)
_ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L cr ug/Ksi UG/L Q
78-57-3-camm=n- Chlorcmethane 10 Ui
74-33-9-----=c-- Bromonethane 10 Ui
e - Vinyl Chloride 10 U
75-30-3----c==-~ Chlorcethane 10 U
75-99-2--cmmmmn- Methylene Chloride 2 Jiwo WU
57-84+2-cc-cec-~-- Acetorne 10 8]
75-.5-0-~---==~-~ Carbonr Disutiride 10 U
75-35-4cmmaremu- 1,1-Dichlorcethene 10 U
75-34-3----o--=->~ 1,1-Dichloroethane 10 .U
540-59-0---v=---- 1,2-Dichloroethene (tota.)___ 1 J
587-96~3-cc-cec~-- ChloroForm 4 J
107-06-2-r-e~=--- 1,2-Dichloroethane 10 U
7B-%3-3-ccccnmn- 2-Butznone 20 8)
71-35-6--------- 1,1,1-Trichloroethzne ip U
Z6-23-8c-cncmma- Carbor. Tetrachloride 10 U
TE-27-bcmeeeam o Bromocichloromethane 10 18]
78-2725--------- 1,2-Dichlorooropans 10 U
100%1-01-5-==~-- cig-1,3-Dichloropropene 10 U
F9-C1-8---memmm- Trichloroethene 2 J
124-48-1-r--==--- Dibroroschloromethazne 10 U
79-00-5cncac-ma- 1,1,2-Trichloroethane 10 6
T1-£3-2-ccveee-- Benzene i0 U
100£1-02-6--===~ trans-1,3- chhlorooropen- 10 U
75-23-2-vc-cc-~-- Rromaiocrm 10 g
108-10-1-------- 4-Methyl-2-Pentano=ns 10 U
591-78-6+---=-=-=- 2-Eexznone 20 U
127-18-8-crnmma- Tetrachloroethene 180
79-34-5--ccamma- 1,1,2,2-Tetrachlorosthans 30 T
108-88-3--==---- Toluene 10 u
208-30-T7~-==-~-- Chlorchenzens ip U
i00-41-4---~~=--- BEthyllkenzene 10 U
100-42-5-----—--- Styrens2 10 U
2338-20-T7-cu---- Xylene (Totasl i0 U
\
g B
FORM I VOA OL>3.0
ha a2 N T o
o000 SY



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ATAS, INC.

Lab Code: ATAS

Matrix:

Sample wt/vol: 5.0
(low/med)

Level:

Contract:

Case No.: 26631 SAS No.:

{soil/water) WATER

(g/mL) ML
LOW

% Moisture: not dec.

GC Column:DB-624

Soil Extract Volume:

Number TICs found: 0

53  {(mm)

(uL)

ID: 0.

68-D5-0018

5DG No.:

Lab Sample ID:
Lab File ID:
Date Received:

Date RAnalyzed:

EPA SAMPLE NO.

HS6€6

HS662
24509.07
C7619.D
11/13/98
11/18/98

Dilution Factor: 1.0

Soil Aliquot Volume:

CONCENTRATION UNZITS:

{ug/L

or uc/Kg)

Te/L

(uL)

CAS NUMBER

COMPOUND NAME

RSOSSN SEESESNERESS=====

T EST,

TONC.

. o+ .

WR-INUh W OWO D W)

= =t }-4 l.-l Jot | =2 | b =)

NENE SN
W o

-~

8
re

FORM I VOA-TIC
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1A '
VOLATILE ORGANICS ANALYSIS DATA SEEET

Lab Name: ATAS, INC.

Lab Code: ATAS
Matrix: (soil/water)
Sample wt/vol:

Level: (;ow/med)

¥ Moisture: not dgdec.

EPA SAMPLE NO.

Dzte Analyzed: 11/18/98

HS667
_ Contract: £8-D5-(018
Case No.: 26631 SAS No.: SDG No.: HS662
WATER Lzb Samcle ID: 24509.08
5.0 (g/mL) ML Lab File ID: C7620.D
LOW Date Received: 11/13/98

GC Column:DB-624 ID: 0.53 (mm) Dilutior Factor: 1.0
Soil Extract Volume: (ul) Seil Aliguot Volume: (uL)
CONCENTEATION UNITS:

"CAS NO. COMPOUND {vg/L or ug/Kc UG/L
74-87-3--ccwunoa Chloromethane 10 U
74-83-9---unemn- Bromomethane 10 Ui
75-01-4----=-==--- Vinyl Chloride 10 Uj
75-00-3--------- Chloroethane 10 U
75-09-2---m-mnn- Methylene Chlorice 10 v
867-64-1--r=mmun-- Acetone 10 [P
75-15-0--ce-mca- Carbon Disulride 10 &
7E5-35-4d-ccmenmun 1,1-Dichloroethens 10 U
T5+34c3 wmcccca=n- i1,1-Dichlorecethane 10 U
540-59-0-------- 1,2-Dichloroethene {total 10 U
67-65-3r-cemnen-- Chloroform 2 J
107~06~2-wrcw-n-- 1,2-Dichloroethane 10 U
T8=93-3-vcve-ua--- 2-Butanone 10 U
71-565-6-~=-mr--- 1,1,1-Trichlorocethare 10 U
S6«23-5--vc-n--- Carbon Tetrachlorids . 10 U
75-27-4=-vnnmena- 3romodichloromethans 10 U
78-875--crmcmn- 1,2-Dichloropropans 10 U
10061-02-5------ ¢is-1,3-Dichloropropene 10 U
79-0i-6==cm-n-un Trichloroethene 10 U
124-48-1--m-mmu- Dibromochloromethane 10 U
78-00-8-=nccac-a- 1,1,2-Trichloroethare 10 U
71-43+2~-------- Ienzene 10 U’
10061-02-6--~~-- trans-1,3-Dichloropropens 10 U:
75-25-2==cccaan- 3romoform 10 U

: 108-10-1--------2-Methyl-2-Pentanons 10 U:

i 591-78-6-------- 2-Hexanone 10 U

i 127-28-4--cemann Tetrachloroechene 10 U

i 79-34+~5mccmncnan- 1,1,2,2-Tetrachloroechane 10 Ul

i 108-88+3-------- Toluene 10 U

¢ 108-50-7------~- Chlorobenzene 10 U

] 100-41-4-------- zthylbenzene 10 Ui

t 100-42-5~--c-==- Styrene 10 Ul
1330-20-7----=~- Xylene {Total) 10 U,

i
(X%\\li\&ﬁ
FORM I VOA OiM3 .9

000063



. iE EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

HS667
Lab Name: ATAS, INC. . Contract: 68-D5-0018

Lab Code: ATAS " Case No.: 26631 SAS No.: SDG Xo.: HSe62
Matrix: (soil/water) WATER Lab Sample ID: 24509.08
Sample wt/vol: 5.0 {g/mL} ML Lab File ID: C7620.D

Level: {low/med) LOW Date Received: 11/13/98

%¥ Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DbB-624 ID: 0.53 {mm} Dilution Factor: 1.0

Soil Extract Volume: {(uL) Soil Aliguot Velume: _  {uL)

CONCENTRATION TNITS:
Number TICs found: 1 (ug/L or uvz/Kc. UG/L

CAS NUMBER COMPOUND NAMEZ RT EST. CONC. o

e EREE L L S N S S S S | S oo R T E S R N T T L R ST | EEEEEEo=

104-76-7 l-Hexanol, 2-ethyl- 17.71% 17 NJ

D QO ] O U L R

FORM I VOA-TIC e OLM3 .0
\



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

HS668
Lab Name: ATAS, INC. Contract: 68-D5-0018
Lab Code: ATAS ~ Case Ko.: 26631 SAS No.: SDG No.: HS8e662
Matrix: {(soil/water) WATER Lab Sample ID: 24509.09
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: ' C7621.D
Level: (Low/med) LOW Date Received: 11/13/98

[

GC Column:DB-624 - Ip: 0.53 (mm)

Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: . (uL)
CONCENTRATION UNITS:
CAS NO. COM20OUND {ug/L or ug/Kg) UG/L 0
74-87-3---r--n-- Chlorometrane 10 U
T4-B3-G---wmm=m= Bremomathane 10 U
75-01l-4-mnr~-n-- Viryl Chlorice 10 U
75-00-3-==c"-n--=-- Chloroethane 10 U
75-09-2--~-=-=--- Methylene Chioride 2 JHio w
£67-64-1-=~-v===~~ Acezone 10 U
75-15-0-==v-=---- Caroen. DisulZide 10 U
75-358-4-cmcurr-~ 1,1-Dichloroethene 10 U
75-34-3---cm--aw 1,1-Dichloreoethane 10 U
540-59-0~------- 1,2-Dichloroethene” {total] 3 J
67-66-3-=-w-=---- Chloro‘orw 5 J
107-06-2--~=--=~~ 1,2-Dichlecroethane 10 gt
78-93-3-wcwv-nn=-- 2-Butanone 10 U
71-55-6--m--=---- 1,1,1-Tricnloroethane 10 u
56-23-5--------~ Caroon Tetrachloride i0 U
75-27-d--------- Sro-odichlorcmethane 10 U
78-87-5--==----- 1,2-Dichlorooropane 10 U
10061-02-5--=---~ cis-1,3-Dichloropropene 10 3]
79-01-6---c===-- Trichlorozsthene 4 J
124-48-fcmeman-n Dibromochloromethane 10 U
79-00-8----==vc== 1,1,2-Tricalorcethane 10 14|
71-43-2-~--===-=-~ Benzene 10 4]
10061-02-6-=----~- trans-1,3- chnlorogropene 10 U
75-25-2----=---== Bromoform 10 U
108-10-1-===-mw=~ 4-Msthyl-2Z-Pentancone 10 U
591-78-6~--===-~-~ 2-Haxanone 10 U
127-18-2--=-=---- Tetracnloroethene 480 E{ 300"
79-34-5-----~~-~ 1,1,2,2-Tecrachloroethane_ 10 U |
108-88-%----=-=~- Toluene 190 U
108-60-7-------- Chlcrobenzene 19 G
100-4)-4--c"--m- Ethylbenzene 10 U
100-42-5---==-=-~ Styrane 10 U
1330-20-7=--==-~ Xylene (Tctal) 10 U
'P‘QPD"—\‘ (Dc,t‘_, cco-w-\ S- ‘lix’n--\'(; l;\d‘\'\or\
FORM I VOA ¢ ‘ln\“ OLM3.0

% Moisture: not dec.

Date Analyzed: 11/18/98

000076



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

HS8e68
Lab Name: ATAS, INC. ) Contract: 68-D5-0018
Lab Code: ATAS - Case No.: 26631 SAS No.: SDG No.: HS662
Matrix: {(soil/water) WATER Lab Sample ID: 24509.09
Sample wt/vol: 5.0 {(g/mL}) ML Lab File ID: C7621.D
Level: {low/med) LOW Date Received: 11/13/98
% Moisture: not dec. Date Analyzed: 11/18/98
GC Coiumn:DE-624 ID: 0.53 {mm)} Dilution Factor: 1.0
Soil Extract Volume: {ul) Soil Aliquot Volume: {ul)
CONCENTRATION UNITS:
Numbsr TICs found: 2 {ug/L or ug/Kg) UG/L
CAZ NUMBEIR COMPOUND NAME RT EST. CONC. Q
1. 75-37-5 Sthane, 1,1-difluoro- 2.441 21 NJ
2. 110-54-3 Hexane 7.606 5 NJ
3.
4.
5.
6.
7.
8.
_9.
2.
~3.
4.
15,
9.
20.
21,
22.
23,
24
25.
26
27.
28.
29.
FORM I VOA-TIC oLM3.0
\

000077



1A EPA SAMPLE NO,
VOLATILE ORGANICS ANALYS1S DATA SHEET

HS668DL

Lalb Name: ATAS, INC. Contract: &68-ps-0018

Lab Code: ATAS ~ Case No.: 26631 SAS No.: SDG No.: HS662

Matrix: (soil/watexr) WATER Lab Sample ID: 24509.09

Sample wt/vol: 5.0 (g/mL} ML Lab File 1ID: C7694.D

Level: {low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/21/98

GC Column:DB-624 ID: 0.53 {mm) Dilution Facter: 5.0

Soil Extract Volume: {ul) Soil Aliguot Volume: {ul.)

. CONCENTZATION UNITS:
CAS NO. , COMPOUND {ug/L or ug/Kc) UG/L Q
74-87-3-==cccen- Chloromethane - 50 U
74-83-9---c-ne-- Bromomethane 50 [4)
75-01-4--ccccaa- Vinyl Chloride 50 U
75-00-3----wo-un Chloroethane 50 u
75-09-2--w--nmnmn Methylene Chlorice 8 JD
67-64-1l-----=-=--- Acetone S0 8]
75-15-0-=--====--- Carbon Disulfide 50 5]
75-35-4--------- 1,1-Dichloroethene 50 U
75-34-3----c=---- 1,1-Dichloroethane 50 U
540-59-0------~- 1,2-Dichloroethene (totaL: Ly 50 U
6T-66=-3-=-svmmmu- Chlorofo*m S0 U
107-06-2-~====--- 1,2-Dichloroetaane &0 U
78-93-3ccccec--- 2-Butanone 50 U
71-558=6-=-cn-n-- 1,1,1-Trichloroethane 50 u
56-23-5--=-===---- Carbon Tetrachloride S0 U
76-27-4--------- Bromodichloromethane S0 U
78-87-85--------- 1,2-Dichloropropane 50 U
10061-01-5--~---- cis-1,3-Dichleoropropene 50 U
79-01-6----=--=- Trichloroethene S0 U
124-48-1-------- Dibromochloromethane S0 ¥)
79-00-5=---ccaan- 1.1,2-Trichlorcethzana 50 U
F1-43-2--cmmaman Benzene S0 U
10061-02-6-+=-~~=~ trans-1,3- chh1or0Dvooene___ 50 U
75-25-2--------- Bromoform 50 U
108-10-1-------- 4-Methyl-2-Pentcano 50 U
591-78-6--=-==-=== 2-Hexanorne 50 U
127-18-4~-cc-ue- Tetrachloroethene 310 D 3
79-34-8--ccmena-- 1,1,2,2-Tetrachlorcethane _ 50 18]
108-88-3--=-=~--~ Toluene 50 U
108-90-7-------=~ Chloroberzene 50 U
100-41-4-~~rve-um- Ethylbenzene . 50 U
100-42-5-=--c--x Styrene 50 U
1330-20-7------- Xylene (Total) 50 U
QCPQJ»A‘ &N ]1 PCE . h‘\'% C’*""\‘[T G S
FORM I VOA - g [r OLM3.0

000089



1E '
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

HS668DL
Lab Name: ATAS, INC. . Contract: 68-~-D5-0018

Lab Code: ATAS - Case No.: 26631 SAS No.: SDG No.: HS662
Matrix: {(soil/water)} WATER Lab Sample ID: 24509.09
Sample wt/vol: 5.0 (g/mL) ML, Lab File ID: C7694.D

Level: {low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/21/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 5.0

Soil Extract Volume: (uL) Soil Aliquot Volume: _ (ul)

. CONCENTRATION UNITS:
Number TICs found: 0O _ (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RY EST. CONC. Q

EE S SO RSN R (TS TS EE NSO eSS CSSSESCooS | EEEmEErEn | oo —ErEm=mm=m | ===

g l/)Q {¢1

FORM I VOA-TIC OLM3.0

000030



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET :

HS669

Lab Name: ATAS, INC. . Contract: 68-D5-0018

Lab Code: ATAS - Case No.: 26631 SAS No.: SDG No.: HSe62

Matrix: (soil/water) WATER Lab Sample ID: 24509.10

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7679.D

Level: {low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/21/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UKNITS:
CAS NO. COMPOUND (ug/L or vg/Kg) UG/L 0
T4-87-3---nmee—= Chloromethane 10 U| W3
74-83-9---~rm==- Bromomethane 10 U
75-0l-4d--ccmuc-a Vinyl Chloriae 10 Ul WD
75-00-3----w-w-- Chloroethane 10 U
75-09-2--=-cnc=- Methylene Chlioriae 4 JB{ 104
67-64«1l-~---e--- Acetone 11
75-15-0--------- Carbon Disuliiae 10 U
75-38-4--cuccon- 1,1-Dichloroethene 10 U
75-34-3---w--a-- 1,1-Dichloroethane 10 U
540-59-0--~---=~-~ 1,2-Dichloroethene” [zotal]__ 10 U
67-66-3-ccnuoaa- Chloroform 2 J
107-06-2-=-~--=-== 1,2-Dichlorcetaane 10 U
78-93-3--cmecen~-= 2-Butanone 10 U
71-55-6~~=mna=mn-- 1,1,1-Trichloroethans 10 U
56-23-5---v-mn-x Carbon Tetrachioride 10 U
75-27 -4 Bromodichloromethane 10 U
78-87-5-c-mcnnn- 1,2-Dichloropropane 10 U
10061-01-5------ ¢is-1,3-Dichloroprcpane 10 U
79-01-6-==wce-n-- Trichloroethene 10 16}
124-48-1-=-~c---- Dibromochloromethane 10 U
79-00-5--cuu-ua- 1,1,2-Trichlorcethans 10 U
71-43-2---~----- Benzene 10 Ul K3
10061-02-6-~---- trans-1,3-Dichioropropene_ 10 U
75-25-2---ccc--- Bromoform 10 U
108-10-1--~----~- 4-Methyl-2-Pentanone ' 10 U
591-78-6--~-=ec=u- 2-Hexancne 10 u
127-18-4--~--~--- Tetrachlocroethane 10 U
79-34-5---~----- 1,1,2,2-Tetrachloroethane__ 10 U
108-88-3-=weocw- Toluene 10 Ul W3
108-90-7-=w=a-=-- Chlorobenzene T 10 U
100-41-4-==um=u=-- Ethylbenzene 10 U
100-42-5~--cuun- Styrene 10 u
1330-20-7-~==-=-=- Xylene (Total) 10 U
FORM I VOA w OLM3 .0

000098



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQUNDS

HS669
Lab Name: ATAS, INC. . Contract: 68-D5-0018

Lab Code: ATAS - Case No.: 26531 SAS No.: SDG No.: HS662
Matrix: (soil/water) WATER ' Lab Sample ID: 24509.10
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7679.D

Level: (low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/21/98

GC Column:DB-624 ID: 0.53 {mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: __ _  {ul)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Xg) UG/L

CAS NUMBER ZOMPOUND NAM= RT EST. CONC. ]

P Y e ———

i | o e o e e T T s e mm oww A R A I fw mmam —— = —
SRS EE TS TS | ESSCEEEETCTESS =R EET EEE S L R R T T ey

. .

L T

| et
1
TORM I VOA-TIC ¥ OLM3.0

000039



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

HS670

Lab Name: ATAS, INC. ) Contract: 68-D5-001¢8

Lab Code: ATAS Case No.: 26631 SAS No.: SDG No.: HSes2

Matrix: (soil/water) WATER Lab Sample ID: 24509.11

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C7623.D

Level: (low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624 ID: 0.53 {mm) DPilution Factor: 1.0

Soil Extract Volume: {uL) Soil Alicuot Volume: {ul}

CONCENTRATION UNZITS:
CAS NO. COMPOUND {ug/iL or ug/Kg) U3/L C
74-87-3---oc-o-- Chloromethane 10 U
74-83-9-----=--- Bromomethane 10 U
75-01l-4-w-vec---- Vinyl Chloride 10 U
75-00-3-==--=---~ Chloroethane 10 U
75-09-2-=~======- Methylene Chloride 3 J{ 1o WA
67-64-1l-=--=-=--=--- Acetomne 10 U
75-15-0~c-mm-nu-n-- Carbon Disuliide 10 U
75-35-4~--------- 1,1-Dichloroethene 10 U
76-34-3--cccnaw- 1,1-Dichloroethane 10 u
540-59-0-=--cu--- 1,2-Dichloroethene,itotaIS__ 10 U
67-66-3--=-~----- Chloroform 16
107-06-2-~~-==~=~ 1,2-Dichlorcethane 10 ¥}
78-93-3--ccmw-nn-" 2-Butanone 10 U
71-55-6--------- 1,1,1-Trichloroethane i0 U
S6~23«5-c--- Carbon Tetrachloride 3 U
75-27-4-eccmeann Bromodichloromethane 30
78-87-5-ccwuanaaa 1,2-Dichloropropane i6l— O
10061-01-5-=--~-~-- ¢is-1,3-Dichloropropensa 10 U
79-01-6--------- Trichlorocethene i J
124-48-1----=---- Dibromochloromethane 30 U
79-00-5---~----- 1,1,2-Trichloroethane i U
71-43-2ecccmwnna Benzene 10 8]
10061-02-6---~-- trans-1,3~-Dichloropropene_ i U
75-25=-2=c--—--=-- Bromoform : i0 U
108-10-1-~--wu-~-v 4-Methyl-2-Pentanone i0 U
591-7B-6-«v-nw—m-- 2-Hexanone 10 J
127-18-4-------- Tetrachloroethene 34
79-34-5-vecmmn=n- 1,1,2,2-Tetrachloroethane__ 10 J
108-88~3-------- Toluene 10 J
108-90-7-------- Chlorobenzene i0 U
100-41-4--=-=-==--- Ethylbenzene io U
100-42-5-=-cca--- Styrene i0 J
1330-20-7---~=-- Xylene (Total} 0 J
/j‘& l(lt(“
FORM I VOA l QLM3. 0

000106



1E EPA SAMPLE NO,
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

HS670
Lab Name: ATAS, INC. ‘ Contract: 58-D5-0018

Lab Code: ATAS . Case No.: 26631 SAS No.: SDG No.: HS662
Matrix: (soil/water} WATER Lab Sample ID: 24509.11
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: (7623.D

Level: {low/med) LOW Date Received: 11/13/98

% Moisture: not dec. Date Analyzed: 11/18/98

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

Scil Extract Volume: (uL) Soil Aliquot Volume: _  (uL)

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Ke) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC Q

75-37-6 Ethane, 1,1- dlfluoro— 2.435 12 NJ

TORM I VOA-TIC ,“ull"'(”  OLM3.0

000107



Cost Code: 360

Send Report To:

UDEQ - DERR - UST

ATTM :

168 N 1550 W BLDG #2
SALT LAKE CITY UT 84116

Date/Time Collected: 09/04/98

EPA METHCOD 524.2 GC/MS Lap # 9807807

Purgeables
Utah Division of Laboratory Services
46 North Medical Drive
Salt Lake City, UT B4113
14:40 Sample Matrix: Water

Collected By: NEIL TAYLOR

Sampling Site:

Description of Sampling Point: QUR LADY OF LORDS SPRING

Analyst: I~ Date Received: 09/04/98 Date Analyzed: 0?/:’/ 779"
Regulated MRL Results List 1 MRL Results
ug/L ug/L
Benzene Chloroform 1.

Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichloroethylene
Para-Dichlorobenzene
1,1,Ll-Trichlorocethane
Trichlorsethylene
Vinyl Chloride
o-Dichlorobenzene

cis 1,2-Dichloroethylene
trans 1,2-Dichloroethylene
1,2-Dichloropropane
Ethylbenzene
Monochlorobernizene
Styrene
Tetrachloroethylene
Toluene

Xylenes {(total)
Dichloromethane
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Ethylene Dibromide

1,2-dibromo-3-chloropropane

List 3

1,2,4-Trimethylbenzene
1,2,3-Trichlorobenzene
n-Propylbenzene
n-Butylbenzene
Napthalene
Hexachleorobutadiene
1,3,5-Trimethylbenzene

Analysis Certified By:

Bromodichloromethane
Chlorodibromomethane
Bromoform
m-Dichlorobenzene
1,1-Dichloropropene
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
i,3-Dichloropropane
Chloromethane
Bromomethane
1,2,3-Trichloropropane
1,1,1,2-Tetrachloroethane
Chlorcethane
2,2-Dichloropropane
o=-Chlorotoluene
P-Chlorotoluene
Bromobenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

.

.

P
oo

.

.

.

[ I v v Y o i e i e Y o B R Y R T e N I I o B o B O e O
v @y o e,

COO0OO00D0DO0CDOOOCO0OO00O0OOOGOOO
MO VLURBEUEAEOUOAOOARE VGGG WNN
gddgocQdaodgdagagacgdacgogcgaadad

doadgogadgaoadgaaaagaddagnw

. Dibromomethane
MDL Results .MDL Regults
ug/L ug/L
0.5 U p-1lsopropyltoluene 0.5 U
0.5 U Isopropylbenzene 0.5 U
0.5 U Tert-butylbenzene 0.5 U
0.5 U Sec-bytylbenzene .5 u
0.5 U Fluorotrichloromethane 0.5 u
0.5 U Dichleoreodiflucromethane 0.5 u
0.5 U Bromochloromethane 0.5 U

U- Analyzed for but not detected

L8

L Date: Y4




Cost Code: 367

Send Report To:

DIV.EMERGENCY RESPONSE & REMED

ATTN:
168 NORTH 1950 WEST
SALT LAKE CITY UT 84114

Date/Time Collected:

0g/07/98

EPA METHQOD 524.2 GC/MS Lak

Purgeables

Utah Division of Laboratory Services
46 North Medical Drive

Collected By: NEIL TAYLOR

Description of Sampling Point: BENSON SPRING

Analyst: k? /
= Sex=====
Regulated
Benzene

Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichleoroethylene
Para-Dichlorobenzene
1,1,1-Trichloroethane
Trichloroethylene
Vinyl Chloride
o-Dichlorobenzene

cis 1,2-Dichloroethylene
trans 1,2-bichloroethylene
1,2-Dichloropropane
Ethylbenzene
Monochlorobenzene
Styrene
Tetrachloroethylene
Toluene

Xylenes (total)
Dichloromethane
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Ethylene Dibromide

1,2-dibromo-3-chloropropane

List 2

1l,2,4-Trimethylbenzene
1,2,3-Trichlorobenzene
n-Propylbenzene
n-Butylbenzene
Napthalene
Hexachlorobutadiene
1,3,5-Trimethylbenzene

Analysis Cextified By:

Bromodichloromethane
Chlorodibromomethane
Bromoform
m-Dichlorobenzene
1,1-Dichloropropene
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
1,3-Dichloropropane
Chloromethane
Bromomethane
1,2,3-Trichleropropane
1,1,1,2-Tetrachloroechane
Chloroethane
2,2-Dichloropropane
o-Chlorotcluene
p-Chlorotoluene
Bromobenzene
cis-1,3-Dichloropropene
trans-1, 3-Dichloropropene
Dibromomethane

.
.

P

.

.

.

CO00OO0O000CCOoO000oOD0DoO0COODOo000
mmmmmmmmmmmmmmmmmmmwmmm
QOO0 QO0OCO0O0OOIOOCTCHBOO0OOO0
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.

doccoudgoagagdaaagaooaadaaadcd

i 9806662

Salt Lake City, UT 84113
09:15 -SBample Matrix: Water
Sampling Site:
Date Received: 08/07/98 Date Analyzed: E»/ﬁ { ﬁ{}yﬁ
MRI. Results List 1 MRL Results
ug/L ug/L
Chloroform 0.

Cagdgoaodocagoaaacaoagog-

MDL Results MDL Results
ug/L ug/L
0.5 U p-Iscpropyltoluene 0.5 u
0.5 U Isopropylienzene 0.5 u
0.5 U. Tert-butylbenzene 0.5 U
0.5 ™Y Ssec-bytylbenzene 0.5 U
0.5 U Fluorotrichlorcomethane 6.5 U
0.5 U Dichlorodifluocromethane 0.5 U
0.5 U Bromeochlcocromethane 0.5 U

U- Analyzed for but not detected

*Data could be suspect. LFB failed. Recovery for some compounds > 120%

/L Date: £,




Cost Code: 360

Send Report To:

UDEQ - DERR - UST

ATTN:

168 N 1950 W BLDG #2
SALT LAKE CITY UT 84116

Date/Time Collected: 08/03/98

EPA METHOD $24.2 GC/MS Lab # 9B06484

Purgeables
Utah Division of Laboratory Services
46 North Medical Drive
Salt Lake City, UT B4113
12:45 Sample Matrix: Water

Collected By: M TAYLOR

Sampling Site:

Degscription of Sampling Point: CHAPMAN WELL

Analyst: Q L Date Received: 08/03/98 Date Analyzed: o /v 7:?‘.}3'
_===========3==================’==2=
Regulated MRL Results List 1 MRL Results
ug/L ug/L
Benzene Chloroform .

Carbon Tetrachloride
1,2-Dichlorcethane
1,1-Dichloroethylene
Para-Dichlorobenzene
1,1,1-Trichloroethane
Trichloroethylene
vinyl Chloride
o-Dichlorobenzene

cis 1,2-Dichloroethylene
trans 1,2-Dichloroethylene
1,2-bichloropropane
Ethylbenzene
Monochlorobenzene
Styrene
Tetrachloroethylene
Toluene

Xylenes (total)
Dichloromethane
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Ethylene Dibromide

1,2-dibromo-3-chloropropane

List 3

1,2,4-Trimethylbenzene
1,2,3-Trichlorobenzene
n-Propylbenzene
n-Butylbenzene
Napthalene
Hexachleorobutadiene
1,3,5-Trimethylhenzene

Analysis Certified By:

Bromodichloromethane
Chlorodibromomethane
Bromoform
m-Dichlorobenzene
1,1-Dichloropropene
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
1, 3-bDichloropropane
Chloromethane
Bromomethane
1,2,3-Trichlereopropane
1,1,1,2-Tetrachloroethane
Chlorocethane
2,2-Dichloropropane
o-Chlorotoluene
p-Chlorotaeluene
Bromohenzene
¢is-1,3-Dichloropropene
trans-1, 3-Dichloropropene

R
- - e

. s

L= e Qe Jo e Y e e o [ o e Y e s e B o s o e s B o T e O o I o O o O .
(U IR LR R R N L R L L R R S T R ]

numaanunoorna oA,

OO0 00000DQDOOLOOO0000CO
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cdagdodagogagaogdgdagadaada

5

Dibromomethane .
MDL Results MDL Result
ug/L ug/L

P-Isopropyltoluene
Isopropylbenzene
Tert-butylbenzene
Sec-bytylbenzene
Fluorotrichloromethane
Dichlorodifluoromethane
Bromochloromethane

=N =W~ - -
(U N T
coacdaodd
CO0O0O0OO0
LRUEL T RE TN

Analyzed for but not detected

C
T Date: €79
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Cost Code: 360 EPA METHQD 524.2 GC/MS Lab # 9806567

Purgeables
Send Report To:
UDEQ - DERR - UST Utah Division of Laboratory Services
ATTN: 46 North Medical Drive
168 N 1950 W BLDG #2 Salt Lake City, UT 84113
SALT LAKE CITY UT 84116
Date/Time Collected: 08/05/98 10:00 ¢ =Sample Matrix: Water
Collected By: NEIL TAYLOR Sampling Site:
Description of Sampling Point: SMITH SPRING
Analyst: rz L Date Received: 08/05/98 Date Analyzed: E"/[( T‘:} P
s=zzsocooooosssssscEssmms=sspe=msmoos
Regulated MRL Results ) List 1 MRL Results
ug/L ug/L
Benzene : . Chloroform

Bromodichloromethane
Chlorodibromomethane
Bromoform
m-Dichlorobenzene
1,1-Dichloropropene
1,l-Dichloroethane
1,1,2,2-Tetrachloroethane
1,3-Dichleoropropane
Chloromethane
Bromomethane
1,2,3-Trichloropropane

.

Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichloroethylene
Para-Dichlorobenzene
1,1,1-Trichloroethane
Trichlorcethylene

Vinyl Chloride
o-Dichlorobenzene

cis 1,2-Dichloroethylene
trans 1,2-Dichloroethylene
1,2-Dichloropropane

.
.

mmmmmmmmmmmmmmmmmmmmm;ﬂm

.
.

.

CO0CO00O00000000000OO0O0000O0
dccgaggdagggaacaocadagaaaaaac
0000000000000 000O0CEROO0
T T T Y T T R R IR SR O
cdodgdoadagadgagadacacggagyc

Ethylbenzene 1,1,1,2-Tetrachloroethane
Monochlorobenzene . Chloroethane .
Styrene 2,2-Dichloropropane .
Tetrachloroethylene o-Chlorotoluene
Toluene p-Chlorotoluene
Xylenes (total} Bromobenzene
Dichloromethane cis-1,3-Dichloropropene .
1,2,4-Trichlorobenzene trans-1,3-Dichloropropene
1,1,2-Trichloroethane Dibromomethane
Ethylene Dibromide
l,2-dibromo-3-chloropropane .

List 3 MDL Results MDL Results

ug/L ug/L
1,2,4-Trimethylbenzene 0.5 U p-Isopropyltoluene 0.5 U
1,2,3-Trichlorobenzene 0.5 U Isopropylbenzene 0.5 U
n-Propylbenzene 0.5 .U Tert-butylbenzene 0.5 U
n-Butylbenzene 0.5 " U Sec-bytylbenzene 0.5 U
Napthalene 0.5 U Fluorotrichloromethane 0.5 U
Hexachlorobutadiene 0.5 U Dichlorodifiuoromethane 0.5 u
0.5 U Bromochloromethane 0.5 u

1,3,5-Trimechylbenzene

e U- Analyzed for but not detected

" ' *Data could be suspect. LFB failed. Recovery for some compounds > 120%

Analysis Certified By: /L Date: 187




Cost Code: 360

Send Report To:

UDEQ - DERR - UST

ATTN:

168 N 1850 W BLDG #2
SALT LAKE CITY UT 84116

Date/Time Collected: 0B/05/98

EPA METHOD S24.2 GC/MS Lab # 5806568

Purgeables
Utah Division of Laboratory Services
46 North Medical Drive
Salt Lake City, UT 84113
11:00 - ~Sample Matrix: Water

Collected By: NEIL TAYLOR

Sampling Site:

Description of Sampling Point: BOWEN SPRING

Analyst: 'Y,

Regulated

Benzene

Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichlorocethylene
Para-Dichlorcbenzene
1,1,1-Trichlercethane
Trichloroethylene
Vinyl Chloride
o-Dichlorobenzene

cis 1,2-Dichlerocethylene
trans 1,2-Dichlorcoethylene
1, 2-Dichloropropane
Ethylbenzene
Monochlorobenzene
Styrene
Tetrachloroethylene
Toluene

Xylenes (total)
Dichloromethane
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Ethylene Dibromide

l,2-dibromo-3-chloropropane

List 3

1,2,4-Trimethylbenzene
1,2,3-Trichlorobenzene
n-Propylbenzene
n-Butylbenzene
Napthalene
Hexachlorobutadiene
1,3,5-Trimethylbenzene

Analysis Certified By:

Date Received: 08/05/98 Date Analyzed: 5*/{( 75? f’

Chloroform 1.

Bromodichloromethane
Chlorodibromomethane
Bromoform
m-Dichlorobenzene
1,1-Dichloropropene
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
1,3-Dichloropropane
Chloromethane
Bromomethane
1,2,3-Trichloropropane
1,1,1,2-Tetrachloroethane
Chlorocethane
2,2-Dichloropropane
o-Chlorotoluene
p-Chloroctoluene
Bromobenzene
cis-1,3-Dichloropropene
trans-1, 3-Dichloropropene

+
.

.
.
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MRL Results ' List 1 MRL Results
ug/L ug/L

fogodadddogaaadagaodacoam

. Dibromomethane
MDL Results MDL Results
ug/L ug/L
0.5 U p-Isopropyltoluene 0.5 u
0.5 U Isopropylbenzene 0.5 u
0.5 U Tert-butylbenzene 0.5 U
0.5 U Sec-bytylbenzene 0.5 U
0.5 U Flucrotrichloromethane 0.5 U
0.5 U Dichlorodiflucromethane 0.5 U
0.5 U Bromochloromethane 0.5 U
U- Analyzed for but not detected
*Data could be suspect. LFB failed. Recovery for some compounds > 120%
/t Date: #9y




APPENDIX F

GRANT OF ACCESS, CHAIN OF CUSTODY, AND SHIPPING INFORMATION



DEPARTMENT OF VETERANS AFFAIRS
Maedical Center
500 Foothill Blvd.
Salt Lake City UT 84148

In Reply Refer To: 660 /00QH
.October 8, 1996

Mr. Neil Taylor

Environmental Scientist, Site Assessment Section
Division of Environmental Response and Remediation
168 North, 1950 West, Salt Lake City, UT 84114

Dear Mr. Taylor:

Thank you for your letter of October 3, 1996. Enclosed is the
Consent for Access To Property as you have requested. The date
of October 18, 1996 is acceptable to conduct the sampling.

Please contact me when you arrive on-site. I can be reached at
extension 4533 or VA pager 1338.

Sincerely, d}@ﬂz/

ROBERT P. BLONQUIST
Industrial Hygienist

Enclosure

cc: District Counsel (02)

DEQJ-”I—D—E_R‘R"’-"

RECEIVED

O aann

— e 1 =



Utah Department of Environmental Quality
Division of Environmental Response and Remediation
CERCLA Branch

CONSENT FOR ACCESS TO PROPERTY
Name, Title, Mailing Address:

Robert Blonquist
Veteran’s Medical Center
500 Foothill Drive

Salt Lake City, Utah 84

Property Location:

This property is located at 500 Foothill Drive, Salt Lake Ciry, Utah. Building Seven
is located on the southeastern section of the facility.

I am an owner of record, title holder or authorized agent for the record owner, of the property
described above, after receiving reasonable advanced notice, I hereby give my consent and grant
access for ingress and egress to the Property to officers, employees, and authorized representatives
of the Utah Division of Environmental Response and Remediation {UDERR) and the U.S.
Environmental Protection Agency (USEPA) for the following purposes:

+ Collecting subsurface soil samples east and south of Building Seven.
+ Other such actions related to the taking of the above samples as may be
necessary.

I have been informed and understand that these actions by UDERR are undertaken pursuant
to the authorities provided in the Utah Environmental Quality Regulations of the [Jtah Code Ann.:
Sections 19-1-101 ¢f seq. (General Provisions), and Sections 19-6-301 et seq, (Hazardous Substances
Mitigation Act), and the Comprehensive Environmental Response, Compensation and Liabilities Act
(CERCLA), 42 US.C.A. 9601.

This consent and grant for access is given voluntarily with knowledge of my right to refuse
access. I further acknowledge that no other promises, representations or claims of any kind. either
written or oral, have been made by UDERR to induce my consent.



() 1 wish to obtain splits of all samples collected on the above property and a receipt
describing each sample taken. I understand that I must provide the necessary sample
containers to obtain these splits. The responsibility of choosing an analvtical
laboratory and the cost of analysis of the splits is solely mine,

) 1 waive my right to obtain split samples.

(Signature)@%ﬁg@mL (Date) /77{/?/‘




PERM VETERANS ADMINISTRATION 1 PEAWIT NO.
ST FOR USE OF REAL PROPERTY BY FEDERAL AGENCY
Pemissiun. revocable at the will of the Veterans Admint TP p ”
) r ) 8 Acminrstzation, i3 hereby granred the permittae boerzinafior aamed : 1 413
descrihed baiow fot the putpose designated. Subject iu the eonditions. spesial snd zeunfrsl, lhercinl-;::::::r;:..m ol 0 une A Fropect

L. whmE QF BESp T ILE 4 > v
T T igENCY | 34, vAuE AmD aNSRESE O LECAL PERMITTEC QESRmsdn Tr [ 28, TE_ZPmoms ud

Utah Div. of Environmental ; N¥51 B. Taylor |
Response and Remediation and/, Utah Div. of Environmental !536-4102
or the U.S. E.P.A. l Response and Remediation |

4 MAMT AND ACDARSS OF (NFTALLATION

5. MAXIMUM PERIOC SSveaen

{
Depar‘tment Of Veteran Affairs :'*arm [T Yy | Ta (i, a»_r_r'ﬁ’.f,:
Medical Center, 500 Foothill Blvd. 277 | %
Salt Lake City, UT 84148 I 842T/98 I 8/2%5/98
GA. BETERIATION OF “AQOERATY LOFES ST 43. ErGIAITIE; AT AR
Parking Lot #4, VA Medical Center Site Map

attached

T. FURPOLZE SF BEMMIT

To allow the E.P.A. to drill a single monitoring well (water) to
determine the presence of a contaminant (Perchlorethyiene} in the
| _aquifer.

By the acceptance of is permit, the germiftee agrean to abide by and be bound by the failowing conditens:
8. SASCLAL CONDITIGNSG = : - .

a. The time of the drilling operations shall be betwéen the hours of
7:00 A.M. and 5:00 P.M. 8/2%/98 through 8/23798.
27 51 &

b. Drilling operations to be concluded within the maximum period
covered unless an extension of time agreement between both parties
is entered into.

c. Sample splits will be provided to the VA by the permittee in
containers provided by the E.P.A.

d. Permittee shall provide the VA with copies of any and all reports
and/or analytical data from the findings.

e. Capping of the well will be the responsibility of the permittee;
will be performed within the maximum time allowed and will be done so
to the satisfaction of the VA,

"f. The POC for the VA is Robert P. Blonquist, Safety & Occupational
Health Specialist, and may be reached at 582-1563.

g. Permittee's access to the well outside the period covered here
will be permitted only upon notice and approval of the VA.

h. Permittee shall give the VA 24-hour notice of additional water
sampling, as required.

e 0B-8215 T T T e



SFEIIAL SINES TIONT (Canc md)

GRNERal. CONMTIONS

2, The y5¢ uud eccuvumey of the prmowely shall e withom cost of cxpenge fo Mme Veterins Ad=inistratien. and under the g2neial suges-

vision of e Medical Center Director r iz suthcrized
reprasentative, and #nbject 0 such niles and rogulations oe he may pressribe from tdme to time.
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August 10, 1998 s /z/f?'
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Env1ronmenta1 Scientist




MEL JAgrsn .

To University of Utah Patiert Information Map
Medical Cep:fr and As of %15/96
@ Department of Primary Children’s
Veterans Affalrs Hospital k ‘
. To RcSt_:arch_ Park

VA Medical Center ' - Foothill Drive i b

500 Foothiit Drive : A/

Salt Lake City, UT 84148

(801) 582-1565 Q!

To Parleys
Canyon
and I-80
Fatients &
Visitors Building
Entrance 2 Primary Care/Red & Blue Teams
2 Research & Research Offices
Building 3 Psyclvatry
4 Geriatrics
: g:ap": 4 Intcrmediate Care
L_bnla 4 Anmpulee Clinic
I Li vary & Sucei 4 Dermatology Clinic
1" Medical & Surgical 4 Low Back Pain Clinic
Nursing Units 4 Neurology Clinic
1 Optician/Eye Glasses 4 Nutrition Clinic
1 Patient Admission 4 Prosthetics Clinic
Center (PAC) 4 R itati Jini
| Radiology/RadiationTherapy ehabilitation Clinic
1 Rehabililation Medicine 5 Dietetics
I VA Police (Contact Information Desk) 8 Recreational Therapy
8 Canleen

14 Emergency Care

14 Laboratory Sunnyside Park entrance.

25 Voluntary Service (Trailer)

14 Medical Intensive Care Unit (MICU) Enter from Sunnyside Ave.
I4 Outpatient Clinics SRS LSRR : (850 South) at 1730 East. 47 Psychology Secvice/Day Hospital
14 Surgery 47 Quipatient Substance Abuse Clinic

14 Surgical Intensive Care Unit (SICL) (OS5AC)
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RS mad October 3, 1997

HAND DELIVERED

Neil B. Taylor, Environmental Scientist O pEhR

Division of Environmental 7
Response and Remediation - “

Utah Department of Environmental Quality ' J

168 North 1950 West

Salt Lake City, Utah 84114 (X Han0 DEUVERED

Re: Proposed Sampling of Water Well at Mount Olivet Cemetery Site

Dear Mr. Taylor:

Pursuant to your requesi for access for an EPA contractor to sample the water
well at Mount Olivet Cemetery on a date between October 13, 1997 10 November 13, 1997,
we are enclosing a Consent for Access to Property which will be signed by Mount Olivet
Cemetery Association for that purpose.

As stated in our letter of November 6, 1995, to Luke D. Chavez and Steve

Hawthorn, it is important that Daniel ValDez, the sexton of Mount Olivet Cemetery, receive
adequate notice of EPA’s date of sampling because he must coordinate funerals being held at
the cemetery in order to avoid a conflict with EPA’s proposed time of testing the well. Also,
he must have a copy of EPA’s plan for testing the well because the well is normally shut down
after October 15, 1997, and he must continue to provide electric power to the well and know
what pumping requirements will be required under EPA’s sampling pian. You will note that
the enclosed Consent for Access is nearly identical to the last consent used for this project.

Mount Olivet looks forward to working with DERR and EPA in order to find
the answers to questions concerning any contamination, or potential contamination, of the well
located on Mount Olivet’s property.

Mount Olivet is willing to allow access to DERR and EPA pursuant to the terms
of the enclosed Consent for Access to Property. Please advise me of your concurrence in this



LAW OFFICES OF

FABIAN & CLENDENIN

A PROFESSIONAL CORPQRATION

Neil B. Taylor, Environmental Scientist
Page 2 of 2
October 3, 1997

matter so that I can have an original executed Consent for Access to Property hand delivered to
you as soon as possible.

Thank you for your attention to this matter.

Very truly yours,

Attorney for Mount Olivet Cemetery
Association

cc: Daniel A. ValDez, Sexton
RIB:aw

119269



CONSENT FOR ACCESS TO PROPERTY

Mount Olivet Cemetery Association (“Mount Olivet™), owner of the real property at the address of
1342 East 500 South, Salt Lake City, Utah 84102 (the “Site™), agrees, subject to the understandings provided herein, to
allow the officers, employees, authorized represemtatives, and consultants of the Utah Division of Environmental
Response and Remediation (“DERR") and the United States Environmental Protection Agency (“EPA”™), (collectively
the “Governmental Representatives™) to enter upon the Site, after meeting with Mount Olivet personnel, on a date
between Ocreber 13, 1997 and November 13, 1997, after giving Daniel ValDez, Sexton of Mount Olivet, at least
wwenty-four (24) business hours (8:00 a.m. - 5:00 p.m. Monday through Friday) notice by telephone of the specific date
and time of the investigation, solely for the purpose of taking groundwater samples from Mount Olivet’s water well.

Mount Olivet will be provided with splits of each sample taken, will be given a receipt describing each
sample taken, and will be promptly furnished with a copy of the results of any analysis made of samples taken. Mount
Oliver will provide the necessary sample containers to obtain these splits and will be responsible for the cost of analysis
of the split samples.

It is understood that the Government Representatives shall notify Mount Olivet in writing of the names,
titles, and employers of the individuals who will be entering onto the Site prior to their entry.

It is understood that the Government Representatives shall promptly provide Mount Olivet with copies
of any and al! photographs taken of the Site and of any final reports made or data collected from the above-described
activities. It is further understood that the Government Representatives shall provide Mount Olivet with a sampling
and analysis plan, including specific procedures for testing the well, for the above-referenced sampling activities at least
twenty-four (24) business hours prior to their entry upon the Site. This sampling and analysis plan will provide Mount
Olivet with the information necessary to operate its well appropriately for the sampling activity.

It is understood that prior to the Government Representatives’ completion of activities at the Site, the
Governmeni Representatives will remove from the Site all discarded materials, rubbish, protective clothing and unused
chemicals and sampling devices which they brought on the Site during their sampling activities.

Mount Olivet understands that the above-described activities by the Government Representatives are
undertaken pursuant to their response and enforcement responsibilities pursuant to the Utah Environmental Quality
Code at Utah Code Ann. § 19-1-101 et seq. {General Provisions) and § 19-6-301 er seq. (Hazardous Substances
Mitigation Act), and/or the Comprehensive Environmental Response, Compensation and Liability Act, (CERCLA) 42
U.S.C.A. § 9601. By granting access to the Government Representatives, Mount Olivet makes no admission of
liability or responsibility for any contamination which may be found on the Site. As of this date. Mount Olivet, in
giving this voluntary consent, is not responding to any threats, nor is it relying upon any additional promises,
representations or claims, either oral or wrinten, made by any Government Representative, other than the
understandings specified in this Consent for Access to Property.

MOUNT OLIVET CEMETERY ASSOCIATION

By: \

Its: \

~

Date

119183
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June 10, 1998
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HAND DELIVERED F v OELVERED
fan) 7-3

Neil B. Taylor, Environmental Scientist

Division of Environmental Response and Remediation
Utah Department of Environmental Quality

168 North 1950 West

Salt Lake City, Utah 84114

Re:. Proposed Sampling of Water Well at Mount Olivet Cemetery Site
Dear Mr. Taylor:

Pursuant to your request for access for an EPA contractor to sample the water
well at Mount Olivet Cemetery on a date between June 15, 1998 to July 25, 1998, we are
enclosing a Consent for Access to Property which will be signed by Mount OQlivet Cemetery
Association for that purpose.

As stated in our letter of November 6, 1995, to Luke D. Chavez and Steve
Hawthorn, it is important that Daniel ValDez, the sexton of Mount Olivet Cemetery, receive
adequate notice of EPA’s date of sampling because he must coordinate funerals being held at
the cemetery in order to avoid a conflict with EPA’s proposed time of testing the well. Also,
he must have a copy of EPA’s plan for testing the well so that he can provide electric power to
the well and know what pumping requirements will be required under EPA’s sampling plan.
You will note that the enclosed Consent for Access is nearly identical to the last consent used
for this project.

Mount Olivet looks forward to working with DERR and EPA in order to find
the answers to questions concerning any contarnination, or potential contamination, of the weil
located on Mount Olivet’s property.



LAW OFFICES OF

FABIAN & CGLENDENIN

A FROFESSIONAL CORPORATION

Neil B. Taylor, Environmental Scientist
June 10, 1998
Page 2

Mount Olivet is willing to allow access to DERR and EPA pursuant to the terms
of the enclosed Consent for Access to Property. Please advise me of your concurrence in this
matter so that I can have an original executed Consent for Access to Property hand delivered to

you as soon as possible.
Thank you for your attention to this matter.
Very truly yours,
Rosemary J. Beless

Attorney for Mount Olivet Cemetery
Association

RIB/cam
cc: Dantel A. ValDez, Sexton

134497.1



CONSENT FOR ACCESS TO PROPERTY

Mount Olivet Cemetery Association {“Mount Olivet”), owner of the real property at the address of
1342 East 500 South, Salt Lake City, Utah 84102 (the “Site”), agrees, subject to the understandings provided herein, to
allow the officers, employees, authorized representatives, and consultants of the Utah Division of Environmental
Response and Remediation (“DERR™) and the United States Environmental Protection Agency (“EPA”), (collectively
the “Governmental Representatives”™) to enter upon the Site, after meeting with Mount Olivet personnel, on a date from
June 15, 1998 to and including July 25, 1998, after giving Daniel ValDez, Sexton of Mount Olivet, at least twenty-four
(24) business hours (8:00 a.m. - 5:00 p.m. Monday through Friday) notice by telephone of the specific date and time of
the investigation, solely for the purpose of taking groundwaier samples from Mount Olivet’s water well,

Mount Olivet will be provided with splits of each sample taken, will be given a receipt describing each
sample taken, and will be promptly furnished with a copy of the results of any analysis made of samples taken. Mount
Olivet will provide the necessary sample containers to obtain these splits and will be responsible for the cost of analysis

of the split samples.

It is understood that the Government Representatives shall notify Mount Olivet in writing of the names,
tities, and employers of the individuals who will be entering onto the Site prior to their entry.

It is understood that the Government Representatives shall promptly provide Mount Olivet with copies
of any and all photographs taken of the Site and of any final reports made or data collected from the above-described
activities. It is further understood that the Government Representatives shall provide Mount Qlivet with a sampling
and analysis plan, including specific procedures for testing the well, for the above-referenced sampling activities at least
twenty-four (24) business hours prior to their entry upon the Site. This sampling and analysis pian will provide Mount
Olivet with the information necessary to operate its well appropriately for the sampling activity.

It is understood that prior to the Government Representatives’ completion of activities at the Site, the
Government Representatives will remove from the Site all discarded materials, rubbish, protective clothing and unused
chemicals and sampling devices which they brought on the Site during their sampling activities.

Mount Olivet understands that the above-described activities by the Government Representatives are
undertaken pursuant to their response and enforcement responsibilities pursuant to the Utah Environmental Quality
Code at Utah Code Ann. § 19-1-101 er seq. (General Provisions) and § 19-6-301 ez seq. (Hazardous Substances
Mitigation Act), and/or the Comprehensive Environmental Response, Compensation and Liability Act, (CERCLA) 42
U.S.C.A. § 9601. By granting access to the Government Representatives, Mount Olivet makes no admission of
liability or responsibility for any contamination which may be found on the Site. As of this date, Mount Olivet, in
giving this voluntary consent, is not responding to any threats, nor is it relying upon any additional promises,
representations or claims, either oral or written, made by any Government Representative, other than the
understandings specified in this Consent for Access to Property.

MOUNT OLIVET CEMETERY ASSOCIATION

Its: / I R
P
i ;
: 1’ . Dore
P 6 w23

Date

119183



RICHARD GRAHAM
PUELIC SEAYICES DIREKOTOR DEPARTMENT OF PUBLIC SERVICES
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June 10, 1998

State of Utah

DEQ/DERR

Attn: Neal Taylor

168 North 1950 West

Sait Lake City, UT 84114-4840

Re: Grant of Access to Steiner Aquatic Center on Guardsman Way

The State of Utah is hereby granted the authority to construct a monitoring well as
described in items 1 and 2 of the attached “Grant of Access to Property” agreement.
item 3, “any other such actions related to the above activities on the Property as may
be necessary,” is granted only on a "by case” basis. Each case must be approved in

advance.

Salt Lake City reserves the right to monitor and observe the work and reguires the
restoration of the property to its original state upon completion of the work.

For access to the lot, please contact Amy Quinn at Steiner Aquatic Center, 583-9713.

Sincerely,

T —

Debbie Booth
Environmental Analyst

Attachments: 1

Cc:  Sherianne Cotterell, Director of Youth and Family Services Division
Amy Quinn, Steiner Aquatic Center

451 B0UTH BTATE STREET. ROOM 148, SALT LAKE CITY, UTAHM B4111
TELEFHONE: BQ1-535-7916 FAX 801:5£35.778%9

@ ALEYOLED Aol

MAYDN
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GE.ANT OF ACCESS TO PROPERTY

Debbie Booth, is the owner (“Own:r”) of record, title holder or authorized agent for certain real property
located at the Steiner Aquatic Centir, 645 South Guardsman Way, Salt Lake City, Utah. These locations
are refemred to as the “‘Property”.

The Owner bereby grants to the officers, employees, authorized representatives, and consultants of
the Utah Division of Environmsntal Response and Remediation {(DERR) and/or United States
Environmental Protection -Agency (EPA) access, including ingress and egress, to the Propernty for the
following purposes:

1. construction of a monitoring well in the southwest portion of the aquatic center parking lot.
2. the taking of sbil, boriny; and/or groundwater samples,
3. Any other such actions related to the above activities on the Property as may be necessary.

The tasks described above may be altered if conditions change or if the DERR or EPA obtains
additional information requiring funher investigation. The DERR or EPA will notify the Owner in writing
of any new planned tasks.

It is anticipated that the worl: described herein will be performed between 15 June 1998 and 25 July
1998. If it becomes necessary to perform the work at other times, the DERR or EPA will notify the Owner
by telephone at least 24 hours befoi¢ it intends to enter the Property.

I'have been inforrned and unJerstand that these actions by the EPA and EPA are undertaken pursuant
to the authorities provided in the Utah Environmental Quality Code of Utah Code Aan. Sections 19-1-101
et seq., (General Provisions), Sections 19-6-301 et seq. (Hazardous Substances Mitigation Act), and/or the
Comprehensive Environmental Response, Compensation and Liabilities Act (CERCLA), 42 U.S.C. A. 9601.

By granting access to the DERR or EPA, the Owner makes no admission of liability or responsibility
for any contamination which may bz found on the property. This grant of access is given voluntarily with
knowledge of my right to refuse access. I further acknowiedge that no other promises, representations or
claims of any kind, either written or oral have beer. made by the Grantee to induce my consent.

By accepting this grant the DERR and EPA shall, as far as permitted by state or federal law, indemnify and
hold Owner and its officers, agents, and employees harmless from claims, loss, damage, injury, or liability
(hereafter “Liability™) resuiting from: the conduct of DERR or EPA’s operations or from use of the property
by contractors, officers, ageats or emiployees, including reasonable attorney’s fees, but excluding any liability
resulting from acts or omissions of Owner, its contractors, officers, agents, or employees. Nothing herein
shall be construed as a waiver of any of the rights or defenses under the Utah Governmental Immunity Act
(Utah Code Annotated 1953, Section 63-30-1, et seq) or the coverage of defenses provided therein.
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[1 I wish to obtain splits ¢f all samples collected on the Property and a receipt describing each
sample taken. Iunderstand that I must provide the necessary sample containers to obtain these
splits. The responsibility of choosing an analytical laboratory and the cost of analysis of the
splits is solely mine.

}(i I waive my right to obtamn split samples,

Owner's Signature: MTNA’/\ U/ [0 [4%

nite: _AVINIIIRE: Ao et




GRANT OF ACCESS TO PROPERTY

John Benson, is the owner ("Owner") of record, title holder or authorized agent for the record
owner of certain real property located at 761 South 1100 East in Salt Lake City, Utah. The
property is hereafter referred to as the “Property”.

The Owner hereby grants to the officers, employees, authorized representatives, and
consuitants of the Utah Division of Environmental Response and Remediation (DERR) access,
including ingress and egress, to the Property for the taking of spring or well water samples,

It is anticipated that the work described herein will be performed on August 5, 1998, If it
becomes necessary to perform the work at other times, the Grantee will notify the Owner by
telephone at least 24 hours before it intends to enter the Property.

I have been informed and understand that these actions by the Grantee are undertaken
pursuant to the authorities provided in the Utah Environmental Quality Code of Utah Code Ann.
Sections 19-1-101 et seq., (General Provisions), Sections 19-6-301 et seq. (Hazardous
Substances Mitigation Act), and/or the Comprehensive Environmental Response, Compensation
and Liabilities Act (CERCLA), 42 U.S.C. A. 9601.

By granting access to the Grantee, the Owner makes no admission of liability or
responsibility for any contamination which may be found on the property. This grant of access is
given voluntarily with knowledge of right to refuse access. 1 further acknowledge that no other
promises, representations or claims of any kind, either written or oral have been made by the
Grantee to induce my consent.

[ 1 Iwish to obtain splits of all samples collected on the Property and a receipt describing
each sample taken. [understand that I must provide the necessary sample containers
to obtain these splits. The responsibility of choosing an analytical laboratory and the
cost of analysis of the splits is solely mine,

M/l waive my right to obtain split samples.

Owner's Signature: (Eﬂ_ (/j.L__v s/ '7’-/“78/

Date

Title:




m GRANT OF ACCESS TO PROPERTY
LH“‘J is the owner (“Quuner™) of record, Litle holder

) or-i-_z—gazgenf fo} the retord owner of certain real property located
ST
at_ovL Y 0/= ZLeoewDEs in Salt Lake City, Utah. The property is hereafter

referred to as thé “Property”.

The Owner hereby grants to the officers, employees, authorized representatives, and
consultants of the Utah Division of Environmental Response and Remediation (DERR) access,
including ingress and egress, to the Property for the taking of a spring water sample.

It is anticipated that the work described herein will be performed on September 4, 1998.
If it becomes necessary to perform the work at other times, the Grantee will notify the Owner by
telephone at least 24 hours before it intends to enter the Property.

I have been informed and understand that these actions by the Grantee are undertaken
pursuant to the authorities provided in the Utah Environmental Quality Code of Utah Code Ann.
Sections 19-1-101 et seq., (General Provisions), Sections 19-6-301 et seq. (Hazardous
Substances Mitigation Act), and/or the Comprehensive Environmental Response, Compensation
and Liabilities Act (CERCLA), 42 U.S.C. A. 9601.

By granting access to the Grantee, the Owner makes no admission of liability or
responsibility for any contamination which may be found on the property. This grant of access is
given voluntarily with knowledge of right to refuse access. I further acknowledge that no other
promuses, representations or claims of any kind, either written or oral have been made by the
Grantee to induce my consent.

I wish to obtain splits of all samples collected on the Property and a receipt describing
each sample taken. Iunderstand that I must provide the necessary sample containers
to obtain these splits. The responsibility of choosing an analytical laboratory and the
cost of analysis of the splits is solely mine.

(] Twaive my right to obtain split samples.

Owner's Signature: %ﬂ-«.ﬁ( / ‘C"-»——/"‘F't/

Title: ? (AP A v a BB ?/D}f///?- 5/

#t



GRANT OF ACCESS TO PROPERTY

Stephen Chapman, is the owner ("Owner") of record, title holder or authorized agent for the
record owner of certain real property located at 1457 South 900 East in Salt Lake City, Utah.
The property is hereafter referred to as the “Property”.

The Owner hereby grants to the officers, employees, authorized representatives, and
consultants of the Utah Division of Environmental Response and Remediation (DERR) access,
including ingress and egress, to the Property for the taking of spring or well water samples,

It is anticipated that the work described herein will be performed on August 3, 1998. If it
becomes necessary to perform the work at other times, the Grantee will notify the Owner by
telephone at least 24 hours before it intends to enter the Property.

I have been informed and understand that these actions by the Grantee are undertaken
pursuant to the authorities provided in the Utah Environmental Quality Code of Utah Code Ann.
Sections 19-1-101 et seq., (General Provisions), Sections 19-6-301 et seq. (Hazardous
Substances Mitigation Act), and/or the Comprehensive Environmental Response, Compensation
and Liabilities Act (CERCLA), 42 U.S.C. A. 9601.

By granting access to the Grantee, the Owner makes no admission of hability or
responsibility for any contamination which may be found on the property. This grant of access is
given voluntarily with knowledge of right to refuse access. I further acknowledge that no other
promises, representations or claims of any kind, either written or oral have been made by the
Grantee to induce my consent.

[ ] T wish to obtain splits of all samples collected on the Property and a receipt describing
each sample taken. I understand that [ must provide the necessary sample containers
to obtain these splits. The responsibility of choosing an analytical laboratory and the
cost of analysis of the splits is solely mine.

{ ] I waive my right to obtain split sampies.

Owner's Signature:

Title:




GRANT OF ACCESS TO PROPERTY

Clark or Julie Smith, are the owner ("Owner") of record, title holder or authorized agent for the
record owner of certain real property located at 1123 Alpine Place in Salt Lake City, Utah. The
property is hereafter referred to as the “Property”.

The Owner hereby grants to the officers, employees, authorized representatives, and
consultants of the Utah Division of Environmental Response and Remediation (DERR) access,
including ingress and egress, to the Property for the taking of spring or well water samples,

It is anticipated that the work described herein will be performed on August 5, 1998. If it
becomes necessary to perform the work at other times, the Grantee will notify the Owner by
telephone at least 24 hours before it intends to enter the Property.

I have been informed and understand that these actions by the Grantee are undertaken
pursuant to the authorities provided in the Utah Environmental Quality Code of Utah Code Ann.
Sections 19-1-101 et seq., (General Provisions), Sections 19-6-301 et seq. (Hazardous
Substances Mitigation Act), and/or the Comprehensive Environmental Response, Compensation
and Liabilities Act (CERCLA), 42 U.S.C. A. 9601.

By granting access to the Grantee, the Owner makes no admussion of liability or
responsibility for any contamination which may be found on the property. This grant of access is
given voluntarily with knowledge of right to refuse access. I further acknowledge that no other
promises, representations or claims of any kind, either written or oral have been made by the
Grantee to induce my consent.

[ ] Iwish to obtain splits of all samples collected on the Property and a receipt describing
each sample taken. I understand that [ must provide the necessary sample containers
to obtain these splits. The responsibility of choosing an analytical laboratory and the
cost of analysis of the splits is solely mine.

[‘I/I waive my right to obtain split sa

Owner's Signature:

(7 Date
Title:
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APPENDIX G

FOUR MILE POPULATION RADIUS
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Population by Concetric Bands
Calculated from Census Blocks

Site Theme: cercla
Site Name: uang
Created By: egerr

Created On: 09/21/95

Total 1/4 mile
Total 1/2 mile
Total 1 mile

Total 2 mile
Total 3 mile
Total 4 mile

191.
4,129,
20,603.
69,031.
113,870.
151,013,

000000
000000
000000
000000
000000
000000
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SITE INSPECTION DATA SUMMARY

Site Name:_Mount Qlivet Cemetery Plume

State Qffice or Contractor Name and Address: U

and Remediation

EPA Region: 8

Divigion o

Date:_05/12/2000

nvironmental e

GENERAL SITE INFORMATION

1. CERCLIS ID Number: UTD981548985
Address:_1342 East 500 South (approximate} City:_Salt Lake City
County:_Salt Lake State: UT Zip Code: 84102 Ceong. Dist.: 2
2. Owner Name: No Owner Identified (groundwater plume)
Owner Address: City: State:__
Operator Name:
Operator Address: City: State:___
3. Type of Owmership (check all that apply):
_X_ Private ___ Municipal —__ County —__ State
— Federal /Agency Name: Other:
References:
4. Approximate size of Property: 90 acres. References:
5. Latitude:_40 45 14
Longitude: 111-50 42 References:
6. dtatus: ___ Active _X Inactive _ Unknown References:
7. Years of Operation: From: To: References:
8. Pravious Investigations:
TYFPE — AGENCY/STATE/CONTRACTOR DATE
Work Plan Utah DEQ 1996 References:_1
Soil Gas EPA 1595 References:_2
References:
References:
References:
References:
References:
References:
References:

SI FORM - MT. OLIVET CEMETERY PLUME - PAGE 1



WASTE SOURCE INFORMATION

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

____ Constituent ____ Wastestream (type):

. Landfill ____ Tanks or non-drum containers (type}:
— Drums ____ Pile (type}:

___ Contaminated Soil ___ Surface Impoundment {buried)

— Land Treatment ___ Surface Impoundment (backfilled)

X  Other: PCE qroundwater plume

References:
2. ‘Types of wastes (check all that apply}:
X Organic Chemicals ____ Inorganic Chemicals ___ Municipal Wastes
___ Pesticides/Herbicides __ Metals — Solwvents
_ Radionucliides ___ Other:
References:

3. Summarize history of waste disposal operations:

Samples taken from the cemetery irrigation well from 1990 to 1899 by Utah Department
of Environmental Quality and the Salt Lake Department of Public Utilities yield
perchloroethylene (PCE} concentrations that exceed both state and federal regulations.
The Maximum Contaminant Levels (MCLs) for PCE, recommended by the EP2, should not
exceed five parts per billion {(ppbk) in drinking water. Since the initial report in
1990, levels of the contaminant have ranged from 11 to 184 ppb in samples collected
from the Mt. Olivet Cemetery irrigacion well.

Identified potential organic chloride sources are the former dry cleaning operation on

the VA Hospital campus in Building 7, former chemical storage operations at Fort

Douglas Building 515, and a former Utah National Guard vehicle maintenance facility.
References:_1

4. BSource characterization (Attach pages to show guantity and calculaticns}:

Source 1 name:_PCE groundwater plume Source Type:_groundwater

Describe Source:_Groundwator plume

Ground water migration containment: None

surface water migration containment: KA

Alr migration {gas and migration) containment: None

Physical State of Wastes:

___ So0lid _X_ Liguid ___ Sludge/Slurry ___ Gas ____ Unknown

Constituent Quantity of Hazardous Substances: Unknown {gpecify units).
Wastestream Quantity Containing Hazardous Substances: (specify units).
Volume of Source (yd’): Area of Source {(ft?): unknown

$I FORM - MT. OLIVET CEMETERY PLUME - PAGE 2



Hazardous substances associated with source 1i:

ECE

References:_2

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 _ _ Ligquid ____ Sludgelslurry_ ___ Gas — Unknown
Constituent Quantity of Hazardous Substances: {(specify units).
Wastestream Quantity Containing Hazardous Substances: {zpecify units).
Volume of Source (y&): Area of Source (ft?):_20,000

Hazardous substances associated with source 2:

5. Description of removal or remedial activities:

If Removal has occurred, identify the removal authority and .describe cthe
activities. Specify the date{s) of the remowval.

References:

GROUND WATER INFORMATION
1. Ground water drinking water use within 4 miles of gite sources:
—_ Municipal Private ¥ Both No Drinking Water Use

References:_ 3.4

2, 1Ise ground water contaminated?’
X _Yes ___ No ___ Uncertain but likely ___ Uncertain but not likely
___ Additional sampling required

Is analytical evidence available? _X__ Yes No

References:_1
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3.Ia ground water contamination attributable to the site?
X Yes No additicnal sampling required

Groundwater at the site is contaminated, but the source of the contamination

not be identified

References:
4. Are drinking water wells contaminated?
____ Yes X No ____ Uncertain but likely __ Uncertain but not likely
___ Additional sampling required

Is analytical evidence availabkle? X Yes Ho References: 5

5. HNet precipitation (BRS Section 3.1.2.2):_2 inches.

6. County average number of persons per residence:

3.2 people. References: 6.7

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

Quaternary lake sediments and alluvial fioodplain deposits underlie the
These consi fine sandy loams and clays of sedimentary and igneous
origins deposited as lake sediments which underlie the more course
grained stream sediments of sands., silts and gravel. The clay lavers
near the site are likely not thick enough or probably not large encudgh

in areal extent to act as true acquicludes in the local hvdrologic
system.

Reference: 8, 9

51 FORM - MT. QLIVET CEMETERY PLUME - PAGE 4



8.Using Table GW-1, summarize
closest to ground surface).
formation.

geology underlying the site {starting with formation #1
Indicate if formation is interconnected with overlying

TABLE GW-1: SITE GEOLOGY

INTER- TYPE AVERAGE HYDRAULIC |USED FOR
NAME OF FORMATION CONNECT? QF THICKNESS |[CONDUCTIVITY{DRINKING]|
{yes/no) MATERIAL | (feet) {cm/sec} WATER?
Sand/Silty Clay yes 160 unk Yes
Clayey Sand unk 100 unk No
Gravel unk 200 unk Yes
References:_10
9. Does a karst agquifer underlie any site source?
— Yes X _ No References:_10
10. Depth to top of aquifer: 118 feet
Elevation:_4561 feet References:_10
11. In the table below, enter the number of people obtaining drinking water from wells

located within 4 miles of tha site.

calculation sheets.

For each aquifer,
Key aquifer to formations listed in Table GW-1.

POPULATION SERVED BY WELLS WITHIN DISTANCE CATEGORIES BY AQUIFER

attach population

DISTANCE OF WELL(S)} | AQUIFER A: INCLUDES | AQUIFER B: INCLUDES { AQUIFER C: INCLUDES
FROM SITE SOURCES FORMATIONS 1-2 | FORMATIONS 3
% mile or less 0 11,285
*% to % mile 0 ¢
>¥% to 1 mile 0 1]
»>1 to 2 miles 0 1]
>2 to 3 miles 0 11,327
>3 to 4 miles 0 11,232
References:
12. 1s ground water from multiple wells blended prior to distribution?
_X_ Yes __ No References:_11
13. 1Is ground water blended with surface water?
__X Yes __ No References:_11
Briefly Describe:
Population Calculation Sheet 2 indicates the percentaqe of contribution and
potentially affected population. Groundwater is blended with surface water from a
variet surface water t tment plants.
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14.

15.

1s.

17.

Distance from any incompletely contained source available to ground water to
nearest drinking water well (HRS Secticn 3.3.1):

0.24 Mile References:_3

Briefly describe standby drinking water wells within 4 miles of sources at the
site:

All municipal wells listed are actively used, but some during summer only.

References: 7

Ground water regources within 4 miles of site sourcesa (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.

X None of the above.

References:

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.

X Observed ground water contamination attributable to site socurce(s) lies
within the WHPA.

WHPA lies within 4 miles of site sources.
None

References: 7

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 tha surface water migration path from site sourcea to at least 15 miles

lo.

downatream. Attach a sketch of the surface water migration route.

Surface water may follow Red Butte Creek to the city storm sewer system, or enter
the storm sewer direccly. Storm sewers lead to the Jordan River which leads to
the Great Salt Lake.

References:_8

Is Surface Water Contaminated?
Yes No Uncertain but likely X Uncertain but not likely

Additional sampling is required

Is analytical evidence available? Yes X No References:

Is surface water contamination attributable to the site?

Yes X No Additional sampling regquired References:

Fleoodplain categery in which site sources are located (check all that apply):

l-year 10-vyear 100-year 500-year _X None References:_13

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

Source #1_NA Flood Containment

Source #2 Flood Containment

References:

Shorteat overland distance to surface water from any source (HRS Section
4.,1.2.1.2.1.3):

1200 feet References:_10

S8ize of drainage area (HRS Section 4.4.3):

N acres References: 1

Degcribe the predominant s80il group within the drainage area (HRS Section
4.1.2.1.2.1.2):

NA

References:_1

2-year 24-hour Rainfall (HRS Section 4.1.2.1.2.1.2):

2.41 inches References:_6

Elevation of the bottom of nearest surface water body:

4670 feet above sea level References: 14
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11.

Elevation of top of uppermost agquifer:

4508 feet above sea level References: 10
12. Predominant type of water body between probable point of entry to surface water
and neareat drinking water intake:
X_ River Lake References:_14
13. Identify all dArinking water intakes, figheries, and sensitive environments within
15 miles dowmstream.
TARGET ﬁgﬁ? DISTANCE FLOW TARGET g&RfLEgD
NAME/TYPE TYPE FROM PPE {CFS) CHARACTERISTICS™ -
Fishery
Jordan River River 4.6 Miles | 400-600 | {production No
unknown)
* 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:_1%
14. Is surface water drinking water blended prior to distribution?
X Yes No References: 3
1S5. Describe any standby drinking water intakes within 15 miles downstream:
None
References: 3
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

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

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

None of the above

References: 15
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SOIL EVALUATION

1. Is surficial or soil contamination present at the site?
Yes No Uncertain but likely X_ Uncertain but not likely

Additional sampling required

Is analytical evidence available? Yes X No References:

2. 1Is surficial or scil contamination attributable to the site?

Yes X Mo Additional Sampling Required

aa—

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

Yes No Uncertain but likely X _ Uncertain but noc likely

Additional sampling required

Is analytical evidence available? Yes X No References:

4. Total area of surficial contamination {HRS Section 5.2.1.2):

NA Acres References:

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

__ Designated recreational area

.Used regularly, or accessible and unique recreatiocnal area
Moderately accessible with some use

Slightly accessible with some use

Accessible with no use

Inaccessible with some use

Inaccessible with no use References:

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

References:_ 7

SI FORM - MT. OLIVET CEMETERY PLUME - PAGE %



6.

7.

AIR INFORMATION

Ie air contamination present at the site?
Yes No Uncertain but likely X _ Uncertain but not likely

Additional sampling required

Is analytical evidence available? Yes X_ No References:

I8 air contamination attributable to the site?

Yes X _ No Additional sampling required

Are populations, sensitive environments, or wetlands exposed to airborne hazardous
gubstances released from the site?

Yes No Uncertain but likely X  Uncertain but not likely

Additional sampling required

Is analytical evidence available? ___ Yes X_ No References:

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: 17 {HRS Figure 6-2)
Particulate mobility factor value: .002 (HRS Figure 6-3)

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

HA miles : References:

Populaticn within 4 miles of site sources.

DISTANCE FROM POFULATION

SITE SOURCES
0.25 131
0.50 3938
1.00 16665
2.00 | 52366
3.00 61504
4.00 83509

References: 7
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9.Resources within ¥ mile of site sources (HRS Section 6.3.3):
____ Commercial agriculture

Commercial silviculture

X Major or designated recreation area

None of the above

References:_14

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

NAME/DESCRIPTION/ DISTANCE FROM TYFE OF SENSITIVE WETLAND SIZE
LOCATION OF SENSITIVE SITE ENVIRONMENT (ACRES)
ENVIRONMENT OR WETLAND {MILES)

None _ e

L

References:
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10.

11.

12,

13.

i4.

15.

l6.
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Population Calculation Sheet 1
Municipal Drinking Water Source Population Estimates
Mt. Olivet Park Plume - By Distance From The Site and Aquifer

Drinking Water #of GW, Population Population Distance Aquifer Distance
System Withdrawals W Served by Affected by From Site Papulation
in System Contribues System Well {mi.) Totals
to System

1126 Salt Lake City 27 20 305835 2,265 0.24

1243 University of Utah 2 50 18000 4,500 024

1242 University of Utah 2 50 18000 4,500 0.24 B 11265

1116 Salt Lake City 27 0 305835 2,265 2.40

1125 Salt Lake City 27 0 305835 2,265 2.34

1128 Salt Lake City 27 20 305835 2,265 279

1129 Salt Lake City 27 0 305835 2,265 2.82 B 9,062

117 Salt Lake City 27 0 105835 2,265 2,

1207 Salt Lake Cicy 27 0 305835 2.265 315

1206 South Salt Lake 7 90 11500 1,479 174

1208 South Salt Lake 7 90 11500 1.479 3.75 B 1.488

e —
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Municipal Drinking Water Source Population Estimates

Mount Olivet Cemetery Plume - By Distance From The Park

Drinking Water System #of G.W, % That G.W. Popoiation Population | Distance Distance
Withdrawals | Contributes lo Served by Affected From Site | Population
in System System Svstem by Well {mi.) Totals
1129 Salt Lake Ciry b 20 185258 2113 (.69
1129 Salt Lake City 27 20 285258 2113 077 4226
1130 Salt Lake City 27 20 185258 2113 193
1208 South Sale Lake City 7 90 L1500 1479 1.96
1117 Salt Lake City 27 20 285258 2113 1.99 5705
1207 South Salt Lake City 7 90 11500 1479 203
1206 South Salt Lake City 7 90 11500 1479 219
1126 Salt Lake City 27 . 20 285258 2113 263
1242 University of Utah 2 50 18000 4500 2.63
994 Holiday Water 6 80 15000 2000 2.65
1243 University of Utah 2 50 18000 4500 266
1124 Salt Lake City 27 20 285258 2113 298 12183
1123 Salt Lake City 27 20 285258 2113 im
1205 South Salt Lake City 7 90 11500 1479 105
1118 Salt Lake City 27 20 235258 2113 1i4
1116 Salt Lake City 27 20 285258 2113 il4
992 Holiday Water 6 B0 15000 2000 321
1203 South Sals Lake City 7 S0 1500 1479 329
121 Sah Lake City 27 20 235258 113 33
993 Holiday Water 6 80 15000 2000 33
1204 Souwth Salt Lake City 7 S0 L1500 1479 33
1122 Salt Lake City 27 20 285258 2113 134
1252 Daily Foods I 80 25 0 158
996 Holiday Water 6 80 15000 2000 186
1132 Salv Lake City 27 0 285258 2113 186
995 Holiday Water 6 80 15000 2000 3188
1224 Boundary Spring L 100 120 120 392
1152 SL County Water 18 17 100000 3778 3.95 29032
Population Served, by Distance Category
0-¥2 mile----------- 0 >2 -3 miles---18,183
> - | mile-------- 4226 >3 - 4 miles----29,032

> -2 miles----- 5705
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