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1 Introduction

In February 2010, United States Environmental Protection Agency (U.S. EPA) Federal On-Scene
Coordinator (FOSC) Tom Dunkelman tasked the Ecology and Environment, Inc. (E & E)
Superfund Technical Assessment and Response Team (START) to support U.S. EPA-funded
removal activities at the Anaconda Mine sitein Y erington, Nevada. The removal activities were
being performed by Environmental Quality Management Inc. which operates under the U.S.
EPA's Emergency and Rapid Response Services (ERRS) contract. The START support effort
was divided into three principal tasks:

1) Conduct air sampling and submit samples for laboratory anaysis to support the ERRS
ashestos abatement and structure demolition activities of the Anaconda Mine office.

2) Conduct on-site radiological screening of tires that were proposed for off-site disposal.

3) Conduct air monitoring for particulate material with diameter less then 10 micrometers
(PM-10) during the excavation and backfill of the construction debris disposal pit.

Whilein the field supporting the removal activities, the START was additionally tasked to assist
with the sampling of an evaporation pond, which is part of evaporation pilot test being conducted
by the U.S. EPA. Thisreport summarizes the START planning activities, field activities between
May 11" and May 29", 2010 and presents analytical data for the sampling conducted by
START. Thereport also presents plans, reports and analytical data generated by other
contractors supporting the removal activities. All figures and tables referenced in this document
arelocated in Appendices A and B, respectively. A photographic record of site activitiesis
located in Appendix C.

Radiological screening of tires was performed under the supervision of Tetra Tech Inc’'s on-site
health physicist. The radiological screening plan and final radiological screening report,
generated by Tetra Tech, Inc. working under the Resource Conservation and Recovery Act
(RCRA) Enforcement Permitting Assistance (REPA) contract, are located in Appendix D.

The laboratory reports for analysis of asbestosin air are located in Appendix E. An asbestos
abatement clearance report, generated by LisaMonroe & Associates under subcontract to ERRS
contractor, is presented in Appendix F. The laboratory report for the analysis of samples from the
U.S. EPA evaporation pond islocated in Appendix G. The START sampling plans are presented
in Appendix H.

09:002693.2080.01RP 1-1



2 Background

2.1 Site Location and Description

The former Anaconda Mineislocated at 102 Burch Drive, Y erington, Lyon County, Nevada
(Figure 1). The geographic coordinates for the site are 38 degrees, 59 minutes and 38 seconds
north latitude and 119 degrees, 11 minutes and 52 seconds west longitude. The mine siteis
bordered to the north by agricultural land, to the east by Highway 95, to the west and southwest
by the Singatse mountain range and the town of Weed Heights, and to the south by United States
Bureau of Land Management land. The site comprises an area of more than 3,400 acres and
includes an open-pit copper mine with ore processing areas, ore stockpiles, tailing stockpiles, and
evaporation ponds throughout the site. Mining operations at this site began in approximately
1918 and ceased in 2000.

2.2 Previous U.S. EPA Investigation and Activities

The former Anaconda Mine siteis the focus of ongoing U.S. EPA assessment, remedial, and
removal activities. There have been four U.S. EPA removal actions at the site since February
2006. An initial removal action was conducted at the site in February 2006. This removal action
involved the removal of approximately 120 PCB-containing transformers and placing a soil cap
over approximately 75 acres of exposed sulfide tailings. The second removal action in October
2006 addressed fluids management problems and involved the construction of a4-acre
evaporation pond, construction of a 1,100 foot French drain system and relining of an existing
evaporation pond. The third removal action in October 2007 involved the repair and
improvement of an existing evaporation pond. The fourth removal action in September 2008
included closure of severa historic ponds, bioremediation of petroleum hydrocarbon
contaminated soil, and repair and improvement to several existing evaporation ponds. EPA also
implemented measures to reduce bird mortalities associated with the various on-site ponds,
including installation of propane bird-scare cannons.

In September 2009, following a building survey for asbestos, LisaMonroe & Associates, Inc.
and Environmental Quality Management submitted a report to the U.S. EPA outlining asbestos
containing materials (ACM) found in the Anaconda Mine office building. The report indicated
the presence of regulated friable and category |1 non-friable ACM within the interior and exterior
of the building that must be removed by a certified asbestos abatement contractor prior to the
demoalition of the structure. The location and types of material included is presented in Table 1 in
Appendix B.

A tire pile with approximately 300 large heavy haul tires was located on site within the former
Anaconda Mine process area. It was not known whether the tires were used in radiological
impacted areas on site. However, since the tire pile posed a potential fire hazard the U.S. EPA
decided to dispose of the tires. It was necessary to establish whether the tires presented a
radioactive hazard in order for ERRS to determine the appropriate tire disposal (on-site or off-
site) and recycling options. As aresult, it was decided that a quantitative radiological evaluation
of the tires was needed.
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2.3 Current Activities

From May 11, 2010 to June 7, 2010 the U.S. EPA conducted aremoval action at the Y erington
Mine site to mitigate threats to human health and the environment posed by the presence of
ACM in the mine office building and the threat of fire and resulting release of hazardous
substances associated with atire pile. The U.S. EPA is also conducting an ongoing evaporation
pilot test at the U.S. EPA Evaporation Pond.
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3 START Activities

3.1 Planning

Prior to mobilization, START developed a site-specific Health and Safety Plan and initiated a
site-specific Sampling and Analysis Plan (SAP) for air sampling and particulate matter
monitoring during the abatement, demolition, excavation and burial activities. This SAP
described the technical approach and methodology for conducting air sampling for asbestos and
air monitoring for particulate matter (Appendix H).

A site-specific Field Survey Plan (FSP) for tire screening was developed by Tetra Tech. Inc.
(Appendix D). This FSP describes the technica approach and methodology for conducting
radiological surveysto determineif residual radioactive materia resulting from past operations
at the site was present in concentrations detectabl e above natural background levels on
approximately 300 large heavy haul tires found outside of impacted areas at the site.

The work area locations within the site are shown in Figure 1B in Appendix A.

3.2 Building Demolition and Air Sampling for Asbestos

START air sampling was conducted in accordance with the SAP with the deviations described in
section 3.6 of thisreport. START arrived on site on May 11, 2010 and began preparation for air
sampling activities. START collected 12 background samples from around the perimeter of the
Anaconda Mine office building on May 11 and May 12, 2010. The sampling activities included:

e Deploying ameteorological station,

e Calibrating and deploying up to six air samplers with sampling media,
e Operation of samplersfor six to ten hours,

e Monitoring wind direction and wind speed,

e End of day calibration checks, and

e Sample media handling.

The ERRS asbestos abatement activities began on May 13, 2010 and continued until May 26,
2010. START conducted air sampling intermittently throughout the asbestos abatement. START
required a 24-hour analysis turn-around for samples collected on the first six days of sampling to
insure that engineered controls used by the abatement contractor were adequate. During asbestos
abatement activities START collected samples on eight days from five to six sampler locations,
for atotal of 46 samples, with an additional six co-located duplicate samples. Samples collected
during the asbestos abatement and background samples were sent to EM S laboratories for
asbestos by phase contrast microscopy (PCM) by National Institute of Occupationa Safety and
Health (NIOSH) method 7400. The air sampling datafor asbestos for background samples and
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samples collected during the asbestos abatement activities are presented in Table 2 in Appendix
B. The sampler locations are presented in Figure 2 in Appendix A.

The PCM data from samples collected during the asbestos abatement activities were reviewed
and validated as specified in the SAP and found to be acceptable for data use objectives indicated
in the SAP with no additional qualification. No asbestos was documented above the project
action level of 0.01 fibers per cubic centimeter (f/cc) in ambient air around the perimeter of the
main office during abatement activities. The laboratory data report for asbestos anaysisis
included in Appendix E.

After abatement activities were completed, the interior of the building was inspected and
sampled by a certified asbestos consultant (LisaMonroe & Associates, Inc.) and certified to be
asbestos free. The clearance report from LisaMonroe & Associatesis presented in Appendix F.

The building demolition started on May 27, 2010. START conducted air sampling during
building demolition activities from May 27, 2010 through May 29, 2010. During building
demolition activities START collected samples on three days from five sampler locations, for a
total of 15 samples, with an additional co-located duplicate samples. Samples were sent to EMS
|aboratories for asbestos by PCM by (NIOSH) method 7400. The PCM data from samples
collected during the demolition activities were reviewed and validated as specified in the SAP
and found to be acceptable for data use objectives indicated in the SAP with no additional
qualification.

The air sampling data generated during the building demolition are presented in Table 3in
Appendix B. No asbestos was documented above the project action level in ambient air around
the perimeter of the main office during demolition activities.

The building demolition was completed on May 31, 2010. All debris from the demolition of the
main office building was deposited on site in anewly constructed burial pit. Debris from an
ACM-free guard shack, which was demolished on May 26, 2010, was deposited in an existing
debris pit located on site. The locations of both pits are shown in Figure 3 in Appendix A.

3.3 Burial Pit Construction and Air Monitoring for PM-10

On May 26, 2010 excavation of aburia pit in the Sulfide Tailing Areawas initiated by ERRS
(Figure 3). Theburia pit was unlined and had dimensions of approximately 100 feet wide and
150 feet long. The burial pit was excavated to an average depth of 8 feet below ground surface
with sloping sides. The sulfide tailing material was stockpiled next to the buria pit.
Approximately 1,320 cubic yards of ASM-free debris from the building demolition was placed
into the pit between May 27 and May 31, 2010. The debrisin the burial pit was crushed and
compacted as it was deposited. Once all the ASM-free debris from the demolition was in the
burial pit, between 4 and 5 feet of the stockpiled sulfide tailings material and approximately
2,220 cubic yards of borrow (vat leach tailings) material was placed over the buried debris. The
final raised capped area was 150 feet wide by 200 feet long.
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START conducted air monitoring for respirable particulate matter (10 micronsor lessin
diameter [PM-10]) downwind of excavation and debris buria activities from May 26 through
May 29, 2010. START used a Thermo DataRAM 4000™ Aerosol Monitor instrument to
conduct air monitoring. The monitoring data generated during the excavation and buria are
presented in Table 4 in Appendix B. All particulate concentrations in air during the operations
were at concentration below the project specific construction zone action level of 500
micrograms per cubic meter (ug/m®) for 15 minute averages and the National Ambient Air
Quality Standard (NAAQS) time weighted average (TWA) of 150 yg/m*®. START PM-10
monitoring was conducted in accordance with the SAP with the deviations described in section
3.6 of thisreport.

3.4 Pond Sampling

On May 19, 2010 START, FOSC Tom Dunkelman and ERRS personnel sampled leachate and
sediment accumulated in the U.S. EPA evaporation pond (Figure 4 in Appendix A). This
sampling was performed under an Emergency Response and Time Critical Quality Assurance
Sampling Plan (QASP) with the purpose of documenting the pH and metal concentrations in the
leachate and sediment (QASP is presented in Appendix H). The liquid and sediment depths at the
sampling locations were measured during sampling. The measurement of the southwest side of
the pond where samples EP-S-01 and EP-S-02 were collected indicated that 1.2 feet of clear heap
leach fluid (liquid) was above approximately 2.1 feet of a suspended solid crystalline material
(sediment). A sample from the liquid layer (EP-S-1) and a sample from the sediment under the
liquid layer (EP-S-02) were collected on the southwest side of the pond. M easurements at the
northeast end of the pond measurement indicated 1.5 feet of liquid above 4.7 feet of sediment. A
sample from the liquid layer (EP-D-1) and a sample from the sediment under the liquid layer
(EP-D-1) were also collected on the northeast side of the pond. Sampling was conducted in
accordance with the QA SP without exceptions.

The four samples were shipped to the U.S. EPA Region 9 laboratory and analyzed for metals by
U.S. EPA method 6010B and for pH by U.S. EPA method 9045C. The datais summarized in
Table 5in Appendix B. The laboratory data reports for sample analysis are presented in
Appendix G. The analytical datafrom evaporation pond sampling indicated that the liquid phase
samples had a pH of 2.2 and contained detectable concentrations of chromium, copper, cobalt,
zinc, cadmium, lead, beryllium, selenium and thallium. Neither pH nor metal concentrationsin
the liquid would classify material a hazardous waste in Nevada. The sediment phase samples had
pH values of 2.5 and 1.7, contained detectable concentrations of chromium, copper, cobalt,
cadmium, beryllium, nickel and zinc. The concentrations of metals in sediment would not
constitute a hazardous waste in Nevada. However, the sediment sample from the northeast end of
the pond had pH of 1.7 which would indicate a characteristic hazardous waste in Nevada
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3.5 Radiological Screening Activity

Between May 26, 2010 and May 28, 2010 START assisted Amy Stanford, a health physicist
with Tetra Tech, Inc., with radiological screening activities in accordance with the field survey
plan (Appendix D). Specifically, START conducted gross apha and beta particle screening of
tire surfaces using either a Ludlum model 2360 instrument with a43-93 Alpha/Beta scintillation
detector or a Ludlum model 2241-2 instrument with a44-9 Alpha/Beta pancake detector. The
final report detailing radiological screening activities and findings from Tetra Tech, Inc. is
presented in Appendix D.

3.6 Deviations from the START SAP
The following deviations from the SAP (E & E, 2010) resulted from changes made in response
to field observations and conditions:

e The SAPindicated that indoor air sampling or sampling in the asbestos abatement
work zone would be preformed, as an option, in order to obtain worst case asbestosin
air data. Work zone sampling was not preformed during abatement activities. One
indoor air sample was collected prior to abatement activities but not during abatement
activities. Indoor air and work zone sampling was not done during abatement
activities at the request of the FOSC in order to minimize potential interference with
abatement activities. The planned work zone sampling was not done since data was
optional and was not needed to satisfy the data use objectives.

e The SAP indicated that upwind PM-10 monitoring would be performed daily. Due to
multiple instrument failures which could not be repaired in the field on the first two
day of PM-10 monitoring. START was left with only one usable instrument on each
of the four days of monitoring. Since the project objective was to document
downwind PM-10 concentrations, the operating unit was placed downwind. The
FOSC concurred with the deviation to only perform downwind monitoring.

09:002693.2080.01RP 3‘4



4 Data Discussion and Conclusions

The START was tasked by FOSC Dunkelman to provide technical assistance at the Anaconda
Mine sitein Yerington, Nevada. START conducted perimeter air sampling for asbestos,
conducted downwind particulate monitoring, supported radiation screening, and assisted with
pond sampling. START performed perimeter air sampling during all phases of asbestos
abatement and building demoalition. The air sampling and analysis data for airborne asbestos
documented that asbestos fibers were not detected in collected samples a concentration above
the site action level, background levels, or the method detection limit. Based on this data,
START concluded that asbestos fibers were not rel eased during abatement or demolition.

The air monitoring conducted by START for particulate in ambient air downwind of operations
at the excavation debris pit documented that particulates were not present at concentrations
above the project work zone action level of 500 yg/m3for 15 minute intervals or the NAAQS
TWA of 150 yg/m®>. Based on the monitoring data, START concluded that PM-10 particul ate
matter was not released at any significant concentration during excavation or debris burial.

The finding of the radiological screening survey of the tires indicated that there was no
detectable alpha particle radiological activity above background. Based on the survey results, it
was concluded by Tetra Tech, Inc., that no radionuclides resulting from previous mining
operation at the site were present above release criteriaon any of the tires surveyed. Based upon
the survey, it was concluded that the 300 tires to be removed did not present aradiological
hazard.

The analytical data from evaporation pond sampling of the liquid indicated that the waste would
not constitute a characteristic hazardous waste in Nevada based upon pH or metal concentrations.
The analytical data from the sampling of the sediment indicated a pH in one sample that
indicated that it was a characteristic hazardous waste in Nevada.
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Table 1

Asbestos Survey Summary

of Anaconda Main Office Building

YERINGTON, LYON COUNTY, NEVADA 92274

(Source: LisaMonroe & Associates, Inc.)

E & E Project No 002693.2080.01RP

ANACONDA REMOVAL 2010

September 2009

TDD No. TO 02-09-10-03-0003

Type of Asbestos Type
Location Material Asbestos Content (Friable or Non-friable)
All Walls Wall Texture 1-5% Chrysotile Asbestos Friable
HVAC Vents Vent Duct Tape 60-70% Chrysotile Asbhestos Friable
Floors Over All 9inch by 9inch 1-5% Chrysotile Asbestos Non-friable
concrete & Under floor tiles
Carpets
Under Floor Tiles All Black Mastic 1-5% Chrysotile ashestos Non-friable
Building Exterior All Exterior Siding 20-30% Chrysotile Asbestos Non-friable
Walls
Water Tank Room Flue Pipe on Hot 1-5% Chrysotile Asbestos Non-friable

Water Heater

2010 ecology & environment, inc
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E & E PROJECT NO 002693.2080.01RP

TABLE 2
ASBESTOSDATA
DURING ABATEMENT ACTIVITIESAND BACKGROUND

Main Office Area Perimeter
ANACONDA REMOVAL 2010

YERINGTON, LYON COUNTY, NEVADA 92274
(FIBERS PER CUBIC CENTIMETER [F/CC])

TDD NO. TO 02-09-10-03-0003

ActionLeve: | 0.010 ActionLeve: | 0.010 ActionLevel: | 0.010 ActionLeve: | 0.010 ActionLeve: [ 0.010
Background Sampling Background Sampling Interior Abatement Interior Abatement Interior Abatement
Date: Date: Date: Date: Date:
5/11/2010 5/11/2010 5/13/2010 5/14/2010 5/17/2010
Station Sampling Station Sampling Station Sampling Station Sampling Station Sampling
L ocation Result L ocation Result L ocation Result L ocation Result L ocation Result
North <0.0012 North <0.0006 North <0.0006 North <0.0005 North <0.0006
Sampler 5 Sampler 3 Sampler 1 Sampler 6 Sampler 3
North Northeast | <0.0008 || North Northeast | <0.0006 | North Northeast | <0.0006 | North Northeast | <0.0005 North Northeast <0.0006
Sampler 6 Sampler 4 Sampler 2 Sampler 5 Sampler 4
Southwest <0.0010 South <0.0006 East Sampler 4 | <0.0006 East <0.0011 Southeast <0.0006
Sampler 2 Sampler 1 Sampler 3 Sampler 5
West <0.0009 || South Southwest | <0.0006 | South Sampler 5 | <0.0006 | South Sampler 4 | <0.0005 South Sampler 6 <0.0006
Sampler 3 Sampler 2
Northwest <0.0007 Southwest <0.0006 Southwest <0.0006 Southwest <0.0006 Southwest <0.0006
Sampler 4 Sampler 5 Sampler 3 Sampler 1 Sampler 1
Interior <0.0010 West <0.0008 West <0.0006 West <0.0006 West <0.0006
Sampler 1 Sampler 6 Sampler 6 Sampler 2 Sampler 2
Weather Parameters
Temperature 44-55° F Temperature 50-66° F Temperature 52-70° F Temperature 56-75° F Temperature 58-66° F
Wind Speed 0-12 mph Wind Speed 0-6 mph Wind Speed 0-3 mph Wind Speed 0-4 mph Wind Speed 0-9 mph
Local Morning to SSW Local Morning to SSW Local Morning To SW Local Morning | To WSW Local Morning ToNE
Wind direction Wind direction Wind direction Wind direction Wind direction
L ocal Afternoon to SSW Local Afternoon to SSW L ocal Afternoon ToSW || Local Afternoon | To WSW Local Afternoon ToNE
Wind direction Wind direction Wind direction Wind direction Wind direction
Regional Wind ESE Regional Wind S Regional Wind SSW Regional Wind S Regional Wind SSE
direction direction direction direction direction

09:002693.2080.01RP

B-3




E & E PROJECT NO 002693.2080.01RP

TABLE 2 (CONT’'D)
Asbestos Data

During Abatement Activities
MAIN OFFICE AREA PERIMETER

ANACONDA REMOVAL 2010

YERINGTON, LYON COUNTY, NEVADA 92274
(FIBERS PER CUBIC CENTIMETER [F/CC])

TDD NO. TO 02-09-10-03-0003

ActionLevel: | 0.010 ActionLevel: | 0.010 ActionLevel: | 0.010 ActionLevel: | 0.010 ActionLevel: | 0.010
Interior Abatement Interior Abatement Interior Abatement Exterior Abatement Exterior Abatement
Date: Date: Date: Date: Date:
5/18/2010 5/19/2010 5/20/2010 5/25/2010 5/26/2010
Station Sampling Station Sampling Station Sampling Station Sampling Station Sampling
L ocation Result L ocation Result L ocation Result L ocation Result L ocation Result
North <0.0006 North <0.0006 North <0.0005 North <0.0006 Northeast <0.0005
Sampler 3 Sampler 3 Sampler 3 Sampler 3 Sampler 1
North Northeast <0.0006 Northeast <0.0006 Northeast <0.0006 Northeast <0.0006 Southeast <0.0005
Sampler 4 Sampler 4 Sampler 4 Sampler 1 Sampler 2
South <0.0006 Southeast <0.0006 Southeast <0.0006 Southeast <0.0006 Southwest <0.0006
Sampler 6 Sampler 5 Sampler 5 Sampler 2 Sampler 5
Southeast <0.0006 South <0.0006 Southwest <0.0005 || West Sampler 5 | <0.0007 West <0.0006
Sampler 5 Sampler 6 Sampler 1 Sampler 4
Southwest <0.0006 Southwest <0.0006 South <0.0006 Northwest <0.0006 Northwest <0.0006
Sampler 1 Sampler 1 Sampler 6 Sampler 4 Sampler 3
West <0.0006 Command Post <0.0006 Command Post <0.0005
Weather Parameters
Temperature 44-55° F Temperature 50-66° F Temperature 52-70° F Temperature 56-75° F Temperature 58-66° F
Wind Speed 0-12 mph Wind Speed 0-6 mph Wind Speed 0-3 mph Wind Speed 0-4 mph Wind Speed 0-9 mph
Local Morning to SSW Local Morning to SSW Local Morning To SW Local Morning | To WSW Local Morning ToNE
Wind direction Wind direction Wind direction Wind direction Wind direction
Local Afternoon to SSW Local Afternoon to SSW Local Afternoon ToSW Local Afternoon | ToWSW Local Afternoon ToNE
Wind direction Wind direction Wind direction Wind direction Wind direction
Regional Wind ESE Regional Wind S Regional Wind SSW Regional Wind S Regional Wind SSE
direction direction direction direction direction

Shaded areas indicate the downwind sample locations for that day.

cc = Cubic Centimeter
N = North E = East

mph = miles per hour

S = South W= West

° F = degrees Fahrenheit

2010 ecology & environment, inc.

09:002693.2080.01RP
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E & E Project No 002693.2080.01RP

TABLE 3

Asbestos Data

During Debris Removal Activities
MAIN OFFICE AREA PERIMETER

Anaconda Removal 2010

Yerington, Lyon County, Nevada 92274

(fibers per cubic centimeter [f/cc])

TDD No. TO 02-09-10-03-0003

Action Level: 0.010 Action Level: 0.010 Action Level: 0.010
Date: Date: Date:
5/27/2010 5/28/2010 5/29/2010
Station Sampling Station Sampling Station Sampling
Location Result Location Result Location Result
North <0.0022 North <0.0006 Northeast <0.0006
Sampler 3 Sampler 3 Sampler 1
Northeast <0.0029 Northeast <0.0006 South <0.0005
Sampler 1 Sampler 1 Sampler 2
Southeast <0.0024 Southeast <0.0006 Southwest <0.0005
Sampler 2 Sampler 2 Sampler 5
West <0.0021 West <0.0005 West <0.0005
Sampler 5 Sampler 5 Sampler 4
Northwest <0.0027 Northwest <0.0006 Northwest <0.0007
Sampler 4 Sampler 4 Sampler 3
Weather Parameters
Temperature 52-62° F Temperature 49-57° F Temperature 52-70° F
Wind Speed 0-7 mph Wind Speed 0-10 mph Wind Speed 0-4 mph
Morning ToS Morning To NW Morning ToSW
Wind direction Wind direction Wind direction
Afternoon ToS Afternoon To SE Afternoon To SW
Wind direction Wind direction Wind direction
Regional Wind SSE Regional Wind SSE Regional Wind S
direction direction direction

Shaded areas indicate the downwind sample locations for that day.

cc = Cubic Centimeter mph = miles per hour

N =North E=East S=South W=West

° F = degrees Fahrenheit

2010 ecology & environment, inc.

09:002693.2080.01RP
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TABLE 4

PM-10 Particulate Matter Data
During Debris Removal Activities
At Excavation Pit Perimeter
Anaconda Removal 2010

YERINGTON, LYON COUNTY, NEVADA 92274
(micrograms per cubic meter)

E & E Project No 002693.2080.01RP

TDD No. TO 02-09-10-03-0003

Date 5/26/2010 ‘ 5/27/2010 5/28/2010 5/29/2010
Removal Activity
Excavation
Excavation and Burial Burial Burial
National Ambient Air Quality Standard
TWA 150 150 150 150
Project Specific
Construction Zone Action L evel
(15 minute Average) 500 500 500 500
Downwind M onitor
Time Weighted Average for Day 40 1.54 144 13
Downwind M onitor
Highest 15 minute Average 250 126 43 25
Temperature 56-71 F 52-62 F 49-57 F 52-70F
Regional Wind Speed 0-7 mph 0-7 mph 0-10 mph 0-4 mph
Regional Wind direction SSE SSE SSE S

TWA = Time Weighted Average
cc = Cubic Centimeter mph = miles per hour
N = North E = East

° F = degrees Fahrenheit

S = South

W= West

2010 ecology & environment, inc.

09:002693.2080.01RP
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TABLES
M etals Concentration in
U.S. EPA Evaporation Pond
ANACONDA REMOVAL 2010

YERINGTON, LYON COUNTY, NEVADA 92274
(May 19, 2010)

E & E Project No 002693.2080.01RP TDD No. TO 02-09-10-03-0003

Sample Name EP-S-01 EP-D-01 EP-S-02 EP-D-02
Aqueous Aqueous Sediment Sediment
Sample Sample Sample Sample from
from from from Northeast
Southwest Northeast Southwest End of Pond
End of Pond End of End of Pond
Pond
pH 2.2 2.2 25 1.7
Percent Solids - - 57 % 51 %
ug/L ug/L mg/kg mg/kg
Antimony ND ND ND ND
Arsenic ND ND ND ND
Barium ND ND ND ND
Beryllium 1,400 1,400 1.7 2.1
Cadmium 170 180 43 ND
Chromium 2,300 2,400 50. 7.1
Cobalt 55,000 55,000 130 180
Copper 4,400,000 4,600,000 5,700 6,000
Lead 1,400 1400 ND ND
Molybdenum ND ND ND ND
Nickel 33,000 33,000 83 110,000
Selenium 240 140 ND ND
Silver ND ND ND ND
Thallium 770 740 ND ND
Vanadium 51 ND ND ND
Zinc 64,000 67,000 120 150,000

2010 ecology & environment, inc
ug/L = micrograms per liter
mg/kg = milligrams per kilogram
ND = not detected at concentration above the method detection limit.

09:002693.2080.01RP B-7
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ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team
Anaconda Removal 2010

E&E Project. No.: 002693.2080.01RA TDD No: TO2-09-10-03-0003

PHOTO 1

Date: 05/14/10

Direction: Northwest

Photographer: H. Edwards

Description:  Anaconda mine office building

prior to demolition and asbestos removal
activities.

PHOTO 2

Date: 05/14/10

Direction: Southwest

Photographer: H. Edwards

Description:  Anaconda mine office building
during asbestos removal operations. Note

upwind air monitoring for fugitive asbestos
particles on the right side of the photograph.

PHOTO 3

Date: 05/12/10

Direction: East

Photographer: H. Edwards
Description:  Additional air monitoring

station west of Anaconda mine office building
during removal of asbestos siding.




ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team
Anaconda Removal 2010

E&E Project. No.: 002693.2080.01RA TDD No: TO2-09-10-03-0003

PHOTO 4

Date: 05/25/10

Direction: East
Photographer: H. Edwards

Description:  Contractor taking wipe samples
of tiresfor scalar frisker analysis.

PHOTO 5

Date: 05/24/10

Direction: East

Photographer: H. Edwards
Description: START and contractor

conducting scans for alpha and beta
contamination of tires with handheld devices.

PHOTO 6

Date: 05/26/10

Direction: West

Photographer: H. Edwards

Description:  Dust monitoring station
downwind of landfill excavation. The debris
from the demolition of Anaconda Mine office

building was disposed on site once cleared of
asbestos containing materials.
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FIELD SURVEY REPORT
FOR

DISPOSITION OF MATERIALS
IN
NON-RADIOLOGICAL IMPACTED AREAS

ANACONDA COPPER COMPANY MINE
YERINGTON, LYONS COUNTY, NEVADA

REPA 4, ZONE 3 PRIME CONTRACT #EP-W-07-019
EPA WORK ASSIGNMENT NUMBER 49
TETRA TECH NUS PROJECT NUMBER 112100321

Tetra Tech, Incorporated
900 Trail Ridge Road
Aiken, South Carolina

June 2010
PREPARED BY: REVIEWED BY: §
AMY STANFORD LAWSON BAILEY \
HEALTH PHYSICIST HEALTH PHYSICIST

TETRA TECH, INC. TETRA TECH, INC.



1.0 INTRODUCTION

The purpose of this field report is to present the findings of the radiological surveys performed
at the former Anaconda Copper Company Mine, located in Yerington, Lyon County, Nevada
during the week of May 24, 2010.

The objective of the survey was to characterize the nature and extent of Technologically
Enhanced Naturally Occurring Radioactive Material (TENORM) contamination associated with
approximately 300 large heavy haul tires. Surveys were performed in accordance with the
Multi-Agency Radiological Survey and Assessment of Material and Equipment Manual
(MARSAME NUREG-1575, Supplement 1) using release criteria for Natural Uranium found in
U.S. Nuclear Regulatory Commission Guide 1.86 (Reg Guide 1.86 - NRC 1974).

Site Background

The Anaconda Copper Mine site covers more than 3,400 acres in the Mason Valley, near the
city of Yerington, in Lyon County, central Nevada, approximately 65 miles southeast of Reno.
The Singaste Range and the town of Weed Heights lie to the west, open agricultural fields and
homes to the north, U.S. Bureau of Land Management (BLM) managed public land to the
south, and the Walker River and the city of Yerington to the east. Portions of the site are owned

by Arimetco (in bankruptcy) and portions are BLM managed public lands.

Copper was discovered in the Yerington District in 1865, and operations at this mine site began
in 1918 as the Empire Nevada Mine. Anaconda purchased the Mine in 1941, and from
approximately 1952 to 1978 conducted mining and milling operations at the open-pit, low-grade
copper mine. Anaconda processed both copper oxide and copper sulfide ores. They removed
the overburden, and dug the ore out of the pit which required pumping water out of the pit to get
to the ore. The processing of the copper oxide ore involved large quantities of sulfuric acid,
made in an on-site sulfuric acid manufacturing plant. The ore processing created liquid and
solid wastes, such as: tailing piles, waste rock areas, liquid waste ponds, leach vats, heap leach
pads, and evaporation ponds. Anaconda mining operations generated approximately 360
million tons of ore and debris from the open pit and 15 million tons of overburden resulting in
400 acres of waste rock placed south of the Pit, 900 acres of contaminated tailings, and 300

acres of disposal ponds.

In 1977, Atlantic Richfield Company (ARC) bought Anaconda, but was forced to close

Anaconda’s copper mining operations in 1978, and all activities were shut down in 1982. When
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Anaconda operations ceased, groundwater pumping stopped, resulting in the 180 acre Pit
Lake. It is now about one mile long, 800 feet deep with 500 feet of water, and contains around

40,000 acre-feet of water which increases at the rate of 10 feet/year.

In 1982, the property was sold to Don Tibbals, who refurbished Weed Heights, conducted some
operations, and leased portions of the site to various companies. Following Anaconda’s sale of
the site, portions of the site were used for extracting copper from the tailing and waste rock
piles and as a metal salvage and transformer recycling facility. Arimetco bought the property
from Tibbals in 1988 and pursued leaching operations on the site, eventually building an
electrowinning plant and five heap leach pads to produce copper. They used tailings material
left by Anaconda and added some new ore resulting in 250 acres of heap leach piles and 12
acres of heap leach solution collection ponds. Arimetco went bankrupt in 1997 and abandoned
the site in 2000.

Nearly all rocks, soils, and water contain small amounts of naturally occurring radioactive
materials (NORM) such as uranium and thorium. When NORM becomes concentrated from
mining and processing operations (e.g. copper), it becomes TENORM, which is one of the
hazardous materials found at the Yerington site. TENORM is not suspected in the area where
the tires are currently stored nor is it suspected that the tires have transited areas with
TENORM contamination.

The U.S. Environmental Protection Agency (EPA) is conducting investigations and removal
actions for hazardous materials found at the site using its authority under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). EPA has established
eight Operable Units (OUs) to address the investigation and cleanup of the various components
of the site. Each of these OUs will have their own investigation and cleanup plans. The cleanup
approaches for the various hazards at the site will be determined after these investigations
have been completed and potential risks have been evaluated. In the interim, EPA will
determine whether emergency removals or other interim actions are warranted to mitigate

immediate hazards.

One such action is the removal of a tire pile located on site within the former Anaconda process
area, but not known to be used in the radiological portion of the impacted area. The tires were
surveyed for radioactive material to help determine if disposal (on site or off site) and recycling

options are feasible.
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2.0 FIELD INVESTIGATION ACTIVITIES

Surveys were performed to determine if TENORM resulting from past operations at the site
were present on approximately 300 large heavy haul tires (approximately 8 feet in diameter).
Because the tires had a low potential to contain any residual radioactivity exceeding release
criteria, they were given a MARSAME classification of Class 3 (Scan-Only). To be

conservative, some direction from a Class 2 survey was added.

Thirty tires were randomly chosen from the entire pile to represent 10% of the material. Tires
represented both rimmed and un-rimmed tires. Scan surveys were performed on all surfaces of
the selected tires using hand held instruments. No contamination was found above the action
levels (greater than 50% of the release criteria) that would require static count surveys.
Removable contamination surveys were performed by smearing all surfaces of the tires. The
media was counted with hand held instruments to determine if gross contamination was
present. Other media was counted with lab instruments for comparison to the release criteria
found in NRC Reg Guide 1.86 as prescribed in MARSAME. Detector efficiencies were used to
convert instrument response (counts per minute [cpm]) to the activity units used in the release

criteria (disintegrations per minute [dpm]).

Monitoring equipment used to perform these surveys were calibrated and response checked to
ensure the proper operation and response of the equipment and to document the accuracy,
precision, or sensitivity of the measurements. The instruments actually used for this survey
differed slightly from those described in the Field Survey Plan and are summarized in Tables 2-
1. Each instrument was calibrated with NIST traceable sources (also summarized in Table 2-
1), functionally tested daily, and source checked at the beginning and end of each day using
depleted Th-230 (alpha emitter) and Tc-99 (beta emitter) check sources. Calibration
certificates and daily quality control (QC) forms are found in Attachment 1.

Survey activities did not generate waste that are radiologically contaminated or considered to

be “Associated Waste” as described in the Field Survey Plan.
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TABLE 2-1

INSTRUMENT OPERATING PARAMETERS

Efficiency & | ¢ ibration
Measurement Type | Meter Model Detector Model Calibration Date
Source
Surface Scans Ludium 2360 Ludium 43-93 20% (Tc-99) 6/22/09
(alpha & beta) SN 263977 SN PR283254 22% (Pu-239)
Surface Scans Ludlum 2360 Ludlum 43-93 17% (Tc-99) 9/22/09
(alpha & beta) SN 263892 SN PR283255 20% (Pu-239)
Surface Scans Ludlum 2241-2 Ludium 43-90
21% (Pu-239) 9/15/09
(alpha only) SN 198223 SN PR205935
Removable Activity Ludlum 3030 NA 21% (Tc-99)
. 10/27/09
(alpha & beta) SN 200379 33% (Th-230)
Dose Rate Ludlum 192 0
NA Approx 10% 1/20/10
(gamma) SN 215220 (Cs-137)
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3.0 FINDINGS OF ASSESSMENT

Media counting results were compared against the “Removable” activity levels for Natural
Uranium (U-nat) listed in NRC Regulatory Guide 1.86 as shown in Table 3-1 of this plan. Direct
survey activity was compared against the “Total” activity levels for Natural Uranium (U-nat)
listed Table 3-1. Readings from scan surveys were all no detectable activity above a
background of zero, which is below the < 5000 dpm alpha/100 cm? shown in Table 3-1.
Readings from swipe surveys were all < 1000 dpm alpha/100 cm’. A single maximum swipe
result of 46 dpm alpha/1 00cm? was found on the tires. All other were <20 dpm alpha / 100 cm?,
which is below even the most conservative release criteria for removable alpha (transuranics,

Ra-2286, et al), as well as Natural Uranium.

Survey data was not documented on radiological survey maps because the tires being
surveyed would not need a diagram to make the survey locations more clear and because no
activity was present which needed to be visually identified. As previously stated, instrument QC

records are found in Attachment 1.
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TABLE 3-1
ACCEPTABLE SURFACE CONTMAINITATION LEVELS FROM NRC REG GUIDE 1.86

NUCLIDE? AVERAGED ¢ MAXIMUMD d REMOVABLEb €
U-nat, U-235, U-238, and 5,000 dpm a/100 cm2 | 15,000 dpm a/100 cm? 1.000 dpm a/100 cm
associated decay products
Transuranics, Ra-226, Ra-228, 100 dpm/100 em? 300 dpm/100 cm2 20 dpm/100 cm?
Th-230, Th-228, Pa-231,
Ac-227,1-125,1-129
Th-nat, Th-232, Sr-90, 1000 dpm/100 cm?2 3000 dpm/100 ¢m? 200 dpm/100 cm?
Ra-223, Ra-224, U-232,

1-126,1-131,1-133

Beta-gamma emitters (nuclides 5000 dpm /100 em? | 15,000 dpm p-y/100 em? 1000 dpm B8-y/100 ¢n
with decay modes other than alpha
emission or spontaneous fission)
except Sr-90 and others noted above,

YWhere surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and
beta-gamma-emitting nuclides should appiy independently.

bAs used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for background, efficiency, and geomeuric factors associated with the
instrumentation.

"Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the
average should be derived for each such object.

IThe maximum contamination level applies to an area of not more than 100 cm?.

*The amount of removable radioactive material per 100 em? of surface area should be determined by wiping that area with dry filter or
soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area is determined, the pertinent levels
should be reduced proportionally and the entire surface should be wiped.

3-2



4.0 SUMMARY AND CONCLUSIONS

The purpose of the survey described in this report was to determine if the tires contain residual
amounts of radioactivity such that they would require management as low-level waste, or if they

could be released for unrestricted use.

Based on the survey results, it is apparent that TENORM associated radionuclides resulting
from previous operations at the site were not present above release criteria on the tires
surveyed. In fact, the concentrations present represent a very small percentage of the levels
found in the release criteria. Therefore, by representative survey, it is concluded that the
approximate 300 tires requiring disposition would not present a hazard and no additional

surveys are necessary. All of these tires can be disposed of or reused as chosen.

This report serves as a copy of field records and should be entered into the RAC program
document control system in accordance with appropriate administrative guidelines. The original

records will be maintained by Tetra Tech, Inc. in accordance with federal regulations.



Attachment 1

Instrument Quality Control Data
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Designer and Manufocturer LUDLUM MEASUREMENTS, INC.

of
smolems  CRTFCAEOFCAUBRATON st ML
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER US EPA ORDER NO. 20139156
Mfg. Ludium Measurements, Inc. Model 2360 SerialNo. __ 24062 2
Mfg. Ludlum Measurements, Inc. Model 43-93 Serial No. ﬂ)? 75 32€- <
Cal. Date 22-Sep-09 Cal Due Date 22-Sep-10 Cal. Interval 1 Year _ Meterface 202-855
heck mark [{_/Tcppﬁes to applicable instr. and/or defecfor IAW mig. spec. T. 74 _°F RH 36 % Al 705.8 mmHg
[/ New instrument  Instrument Received [ Within Toler. +-10% [_]10-20% [] Out of Tol. [ ] Requiring Repair [ ] Other-See comments
¥ Mechanical ck. i/ Meter Zeroed [ Background Subtract . [J Input Sens. Linearity
[ F/SResp. ck 4 Reset ck. L4 Window Operation [ Geotropism
M Audio ck. 4 Alarm Seiting ck. 4 Batt. ck. {Min. Volt) 2.2 VDC 4 RS-232 Pori OK
[+ Cdlibrated in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
istrument Volt Set ©7S v

/1 HV Readout {2 poinis) Ref./Inst. 500 / E 74 3 V Ref./Inst. 1500 / /9/70 \'s

Firmware Version: S70r0z¢ (EEPROM Settings)

Alpha Threshold: 120 mo User Time: /.0

Beta Threshold: 3 Smy Alpha Alarm: 999777

Beta Window: X Beta Alarm: _ F99#7%

Overload GF ntl Bl G pIP : A/B Alarm: F795¢F

instrument calibrated with a 39 *'__cable. Model 2360 Date: G /22 /200 P

High voltage set with detector eoanectod Calibration Date Due: §/22 f20/0

COMMENTS:

;amma Calibration: GM detectors positioned perpendicular to source except for M 44-8 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

x1000 400kcpm Foo
x1000 100kepm ' 190

x100 40kcpm Yoo
x100 10kecpm op
x10 4kepm L2
x10 1kcpm /77)
x1 400cpm Yon
x1. ‘ 100cpm 175}

*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Cdalibrated Elechonically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*

!)legggcl)uf 400kcpm 37703 (o) 'S-ggle
40kcpm 3990 _[0)
4kcpm Yo (0]
400cpm 0 (ol
40com q (e}

Jdilum Measurements. Inc. certifies that the above instrument has been cdlibrated by standards traceable 1o the National Institute of Standards and Technology. or to the calibration faciliies of
ther Intemational Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration fechniques.
e calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1943

Reference Instruments and/or Sources: [ |s-394/1122 Tl et [ose [loso [ e0s46
Cs-137 Gamma /N [ 11162 [J G112 [Imses [Tlsios [TImicos Clvsre [less2 [lesst [Tlyzo [l7as [Thets (] Neutron Am-241 Be S/N 1-304

[/ Alpha S/N Pu239 #4337 i Beta S/N Tc99 #635/83, Sr0y90 #9218 [7] Other

[’ m 500 /N 38120 [l Oscilloscope S/N [ Multimeter S/N 84260131

Calibrated By: %m /_Zég‘ Date 2z -'.S};o— 87
Reviewed By: iy M_AQLAW/ Date afa 6}50 o4
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. LUDLUM MEASUREMENTS, INC.
Designer and Nf\ﬂnufocfwef POST OFFICE BOX 810  PH. 325-235-5494
° 501 OAK STREET FAX NO. 325-235-4672

Scientific and Industrial
Instruments SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector 43-93 Serial No.’/’le 283255 Order #. 20139156
Customer Us EPA Alpha Input Sensitivity /20 mv
. Counter 2360 Serial No._Z 5 8§ 7% Beta Input Sensitivity 3.5 mv
Count Time _IMinute Beta Window ¥/ mv
Other Distance Source fo Detector ___ Suffe ce
isotope Y2 239 Isotope __Je 27 lsotope __S¢ Foy 70
High Background Size 30790l Size _22 900 Jpm Size _77 5737 lbm
Voltage Alpha Beta Apha Beta Apha Beta Alpha ’ Beta
25 o wy | o2/ sos s kEs 2z Juy
4se z 65 B9 g2 S 2774 z L 17525
415 I oy | w277 | 343 7 | o 2z 22338
7eo 2 qze | esie i wsy | 7 o | 3 27075
7Zs | e L ome | W7 Y | le spe | 5 28Y%

[] Gas Proporiional detector count rate decreased < 10% after 15 hour static test using 39" cable.
[ Gas proportional detector count rate decreased < 10% after § hour static fest using 39" cable and alpha/beta counter.

oK nir Of e Date 22 ~Sep. 29

Sianature
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Portable Instrument Pre-Operational Response Check Sheet

Reviewed By: L(’M,Om &Cuh\

Instrument Model: 2360 Serial Number: 263892
Probe Type: 43-93 Serial Number: PR-283255
Instrument Calibration Date: 9/22/09 Calibration Expiration Date; 9/22/10
Check Source ID: _Th-230 / _5530-05 Background At Time Of Initial Response Check 0
1% Instrument Scale: x10 ____Reference Reading/Unit: 3800 cpm . -20%__ 3040 +20%___4560
2" Instrument Scale: x100 _ Reference Reading/Unit: 4000 cpm . -20%__ 3200 +20%___4800
3" Instrument Scale: x1000  Reference Reading/Unit: 5000 cpm _ -20%___4000 +20%__ 6000
Initial Response Check Performed By:
Amy Stanford 5-24-10
Printed Name Signature Date
b ) Headisrtigs in cpm/ mnrdem/hr / uR/hr gcircle one) | Issue | Return .

ate/Time | Bkgd. 1% scale 2" scale 3" scale S(Q)T S(Q)T Print/Sign ),
52410 0 3800 4000 5000 V V| A Stanford/ 20>y
5/2057/;8 o 3800 4000 5000 N J | A Stanford/%~ A
5/26/10 0 3800 4000 5000 V| | A Stanfordi iy

Nz
J |
v
U
- ‘TA\/
m’f‘/// )
/”/ﬂ T
Date:__ {p [ ! / [0
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Portable Instrument Pre-Operational Response Check Sheet

Instrument Model: 2360 Serial Number: 263892
Probe Type: 43-93 Serial Number: PR-283255
Instrument Calibration Date: 9/22/09 Calibration Expiration Date: 9/22/10
Check Source ID: _Tc-99/ _5534-05 Background At Time Of Initial Response Check 120
1% Instrument Scale: x10 Reference Reading/Unit: 2600 cpm  -20%___ 2080 +20%__3120
2" Instrument Scale: x100 Reference Reading/Unit:__ 2500 cpm  -20%___2000 +20%__3000
3" Instrument Scale: x1000  Reference Reading/Unit:__2500cpm  -20%__ 2000 +20%__3000
Initial Response Check Performed By: '
Amy Stanford / 5-24-10
Printed Name ' Signature Date’
Readmgs in cpm/ mrem/hr / uR/hr gmrcle one) | lssue | Return
Date/Time | Bkgd. 1% scale o™ geale 39 scale SQT Sf/‘T Pnnt/Slgn
M) o)
S24/10 120 2600 2500 2500 VooV A Sta”fOFd/}J%Aﬂ/
2510 | 120 2600 2500 2500 V| | A Stanford/ /NT /i
5126710 120 2600 2500 2500 VoA Stamor%
B //
A ) —
v
/.// -~ ‘
o //
e
e
/’//
Reviewed By: (_/O\pjbcm 6 C/(J)A(, Date:___(o | ‘Q o



Designer and Manufacturer . LUDLUM MEASUREMENTS, INC.

of
ool CEECATEOFCAUBRATON  orcad ™ R
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER  US EPA ORDER NO. 20139156
Mfg. Ludlum Measurements, Inc. Model 2340 SerialNo.__ 243277
Mfg. Ludlum Measurements, Inc. Model 43-93 SericlNo._ X 28325 ¢
Cal. Date 22-Sep-09 Cal Due Date 22-Sep-10 Cal. Interval 1 Year _ Meterface 202-855
Check mark [chtpplies to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 36 % Al 705.8  mm Hg
[/ NewlInstument  Instrument Received [ ] Within Toler. +-10% [] 10-20% [] Out of Tol. [] Requiring Repair [ ] Other-See comments
¥/ Mechanical ck. ] Meter Zeroed [] Background Subtract [] Input Sens. Linearity
[] F/SResp.ck [ Reset ck. [ Window Operation [ Geotropism
] Audio ck. [ Alarm Setting ck. [/ Batt. ck. (Min. Volt) 2.2 VDC [ef RS-232 Port OK
[ Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Cdlibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set 475 v
[] HV Readout {2 points) Ref./Inst. 500 /___586 vV Ref./Inst. 1500 | ISO¢ Vv
Firmware Version:  39n,002¢ (EEPROM Settings)
Alpha Threshold: /20 v User Time: 1.©
Beta Threshold: ‘35 mu Alpha Alam: 999747
Beta Window: W v Beta Alarm: P29
Overload sf Wb A 24 mdom A/B Alarm: VA A b h
Instrument calibrated with a zz” Cable. Model 2360 Date: P/22/ 2009
High voltage set with detector Lo Necte o Calibration Date Due: 4/7 Z/?/)/o
COMMENTS:

B

Gamma Calibration: GM detectors positioned perpendicular fo source except for M 44-8 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 400kcpm /71
x1000 100kcpm . 0
x100 40kcpm ol27]
x100 10kcpm J[17]
x10 4kcpm Yog
x10 __lkcpm (/7]
x] 400cpm Yoo
X1 100cpm (09
*Uncertainty within £ 10%  C.F. within + 20% ALL Range(s) Cadlibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
RD:eggglou’r 400kcpm 790 (. 2) %ggle
40kcpm 327 (o)
4kcpm YJ0 )
400cpm 990 (o)
40cpm v AN //)

Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology. or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
The calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1943

Reference Instruments and/or Sources: [Jsa94/1122  [Jniar [(7er [Jose [J2s0 []40646
Cs-137 Gamma s/N [ 11162 (1112 [Imsss [Isi0s [J1i00s (1879 [Jess2 [Jesst [J720 (734 [isis [] Neutron Am-241 Be S/N T-304

¥ Alpha S/N PU239 #4337 ] Beta S/N Tc99 #635/83, Sro0y90 #918 [ Other

[\ m 500 S/N 38120 (] Oscilloscope S/N [\ Multimeter /N 84260131
Cdlibrated By: ﬂ/t%fﬁ Mj-—/ Date ZZ - 52/4’ o7

Reviewed By: &,ZM /1254,4{2402,4/ Date /Qg 5ﬂ;ﬂ @?

This cerfificate shall not be reproduced except in full, without the wiitten approval of Ludium Measurements, Inc. [ ACInst. [] Passed Dielectric (Hi-Pot} and Continuity Test

FORM C22§ 10/15/2008 | Ony [T Failed:
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Designer and Manufacturer
l o}
Scientific and Industrial

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET

FAX NO. 325-235-4672

Instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detector 43-93 Serial No. 2853257 Order #. 20139156
Customer _Us EPA Alpha Input Sensitivity /20 mv
Counter 2360 Serial No._2637 77 Beta Input Sensitivity 3 mV
Count Time __Minute Beta Window 0 mvV
Other Distance Source to Detector _ Sy [face
lsotope & 239 lsotope _Ze 72 lsotope .5:'20;4 70
High Background Sizé 309007 Sizeé 22909 Jpn Size _7 7539 olony
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
s 2 ¢3 ¢297 S £ K5/l o W77 4
éso / b2 S5 | b2 | s 2v7c L 2lke
— b7¢ % 2 6733 g2 17 Yy G ‘ | 26597
2 { (74 2304 Xl /L 5347 | T 30ggs
728" 3 227 | 7979 %77 v 2y 5 39y

[] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.

[] Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature

FORM C4B  04/09/2003

0%114 di!/cr
2 /

Serving The Nuclear Indusiry Since 1962 e

bate _22-S20-29
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Portable Instrument Pre-Operational Response Check Sheet

Instrument Model: 2360 Serial Number: 263977

Probe Type: 43-93 Serial Number: PR-283254

Instrument Calibration Date: 9/22/09 Calibration Expiration Date: 9/22/10

Check Source ID: _Th-230 / 5530-05 Background At Time Of Initial Response Check 0

1% Instrument Scale: x10 __ Reference Reading/Unit 4000 cpm_ -20%__ 3200 +20%__ 4800
2" Instrument Scale: x100 Reference Reading/Unit 4000 cpm  -20%__ 3200 +20%___ 4800
3" Instrument Scale: x1000 _ Reference Reading/Unit: 5000 cpm ~ -20%__ 4000 +20%__ 6000

Initial Response Check Performed By:

Amy Stanford / 5-24-10
Printed Name " Signature Date
Readings in cpm/ mrem/hr / pR/hrScircIe one) | lssue | Return
Date/Time | Bkgd. 1% scale 2™ scale 39 gcale SAT SAT Print/Sign
Q) () A7)
S/ 10 0 4000 4000 5000 y | A Stanford/
5/ 0 4000 4000 5000 V v | A Stanfordi 7/
5/26/10 . ford b
26710 0 4000 4000 5000 v |+ | A Stanfor %SM ,
7
///’
-
| —
.r”/,
T §
A7 A

o

"

| Reviewed By: LQA,\)DO’Y‘W G)m&c\l Date:___ {o ) 1o
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Portable Instrument Pre-Operational Response Check Sheet

Instrument Model: 2360 Serial Number: 263977
Probe Type: 43-93 Serial Number: PR-283254
Instrument Calibration Date; 9/22/09 Calibration Expiration Date: 9/22/10
Check Source ID: _Tc-99/ 5534-05 Background At Time Of Initial Response Check 140
1% Instrument Scale: x10 Reference Reading/Unit:___ 3000 cpm  -20%__ 2400 +20%__ 3600
2" Instrument Scale: x100 Reference Reading/Unit:___ 3000 cpm  -20%__ 2400 +20%__3600
3" Instrument Scale: x1000 Reference Reading/Unit:___5000 cpm__ -20%____ 4000 +20%__6000
Initial Response Check Performed By: / l/s// Lﬂ
Amy Stanford f 5-24-10
Printed Name ! Signature Date
Readmgs in cpm/ mrem/hr / pR/hr gcrrcle ong) | Issue | Return
Date/Time Bkgd. 1 scale 2nd scale 3" scale Sfl\T S/\?T Print/Slgn
| é?
524110 140 3000 3000 5000 VN A Stamord/}%jf?/ &Y
5725710 140 3000 3000 5000 v V| A Stanford/ ﬂ
5/26/10 A. Stanford/ J
10| 140 3000 3000 5000 VoA 7{4&7/
/
/1\/ Fr
[
T
Reviewed By: LO-»\ NN gCA/\,QM‘ Date: (o l ‘ / 1O



— cv;afmuracxurer Kﬁ 4 jé 9 LUDLUM MEASUREMENTS, INC.

;  Scentcand ndusil CERTIFICATE OF CALIBRATION (i SFCERaoneio. nnazszosuss
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER  PHOENIX MANAGEMENT ORDER NO. 20139618/341573
Mfg. Ludlum Measurements, Inc. Model 22412 ___ seraiNo.!93 223
Mfg. Ludlum Measurements, Inc. Model 44-9 SerialNo. P 20734 4 3
Cal. Date 15-Sep-08 Cal Due Date 15-Sep-10 Cal. Interval 1Year Meterface 44-9, cpm
Check mark Eépplies to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 58 % Alt 698.8 mmHg

[J NewInstrument Instrument Received (] Within Toler. +-10% [ 10-20% [ Out of Tol. E]‘Rauiring Repair  [7] Other-See comments
zg( Mechanical ck. [[] Meter Zeroed [ ] Background Subtract [} Input Sens. Linearity
¥ F/S Resp. ck | Reset ck. (7] Window Operation

¥ Audio ck. M Alarm Setting ck. @/’?{L ck. (Min. Volt) 2.2 VDC
;’-?Cgbrated in egcordance with LMI SOP 14.8 rev 12/05/89. [~ Calibrated in accordance with LMl SOP 14.9 rev 02/07/97.
— ce @ @

14 Threshold
Instrument Volt Set Cosmen g V Input SensCOMMENTSMV Det. OpeiCommen?s v atCommenrsny Disf Rae =

— = _____ MV
COMMENTS: ?De?t—'z 7 el/tlza ¢H3290 _

Deadtime:65usec Ousec
Cal. Constant:100e~2 100e-2
Alarm:50kcpm 50kcpm
Alert:20kecpm 20kcpm(Currently set for 44-10. Voltage should be adjusted for 43-90 operation.)
H.V.:900v (1000v:44-10) (850v:43-90)
Input Sens.:35mv 10mv

Cs137~luci checksource sn2208 reads in ratemeter

open sourceholder.),Det.2(44-—10)"~'l99kcpm(with crystal end placed against the open sourceholder.)

Overload set at 1R/hr with Det.1(44~9), Firmwar :P-0915
Gamma Calibration: GM de/tectorsl sitioned { ndicu)arto sourceaexge t for M 44-9 in which the front of

position:Det,lzl’i.Okcpm(with protective screen placed against the

be faces source.
D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
Dig.rate
Dig.rate
*Uncertainty within £ 10%  C.F. within + 20% Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
zatemet CAL. POINT RECEIVED METER READING? Scal CAL. POINT RECEIVED METER READING*
atemeter caler
Readout 800K cpm M/ 17 7 g Readout 800K cpm ad /)4 79787, 1%5
200K cpm / 200K cpm /9932
80K cpm / 2 80K cpm 7978 |
20K cpm | /9 20K cpm | /93 |
8K cpm # . 8K cpm ] 797 |
2K cpm yE 2K cpm |

g A /97 |
800 cpm ! inq 7 %n 800 cpm ] | 3? _
200 cpm ___ 200 cgpm JC 20 p

idlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the Nationai institute of Standards and Techniology, or to the calibration facilities of
her intemational Standards Organization members, or have bsen derived from accepted values of natural physical constants or ha

ve baen derived by the ratio type of calibration techniques,
1@ calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978, . State of Texas Calibration License No. LO-1963
Reference Instruments andlor Sources: [ s-394/1122 (1131 [J7s1 [Jose [ Jaso [Jeos4s

35137 Gamma SN [ ]1162 [Zf G112 [Jmses [ 5105 []T1008 [ 1e79 [JEss2 ¥ esst (720 (734 [J1s1s "] Neutron Am-241 Be SIN T-304
ET Alpha S/N Pu239:8744/365,715dpm [C] Beta SIN e Ej Other Am241:0.83uci
M m 500 S/N 949940 - [71 Oscilioscope S/N e e L‘Y( Multimeter S/N 78401031

Salibrated By: S/w{:’ 5 § - e Date S S-SP0F B .
Reviewed By: mw_.\. W o ' . Date |8 _g,{_? )

ORMC22E 10/15/2008 This certificate shall not be reproduced except in full, without the written approval of Ludium Measurements, Inc.



igner and Manufacturer
of
Scientific and Industrial

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494
501 OAK STREET

FAXNO. 325.235.-467;

Instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Alpha Detector
Detector 43-90 Serial Nof# 20 <9 35

Customer PHOENIX MANAGEMENT
2241-2 Serial No. /9822 3

Count Time /) "n wTe
Pu239:8744/365,715dpm

Counter

Isotope Other

Counter Input Sensitivity

‘ Distance Source to Detector

Order#.  20139618/341573
/O »
S« e

Alpha Scintillation Detector

1

43-4/43-44 HV Adjust for Altitude | HV Plateau Background | Source Count
| Altitude High Voltage | _7eo | L $8z67 |
Sea Level 2050 V ] 7 o Lo sy
1000 foot 2025 v
oo 7/ 354
2000 foot 2000 v Z, o ” 74/4‘3 —
3000 foot 1975V 55 j *
4000 foot 1950 V S oo / Joy/o
5000 foot 1925 v - 22/
6000 foot 1900 Vv A ! g
7000 foot 1875 V /oo® 2 55335~
/o 570 ! T2
| //eo /) 77306
IO
Operating Voltage Set at 73 \Y
]{Er Proportional 43-5 43-65 ; i3-905 Background Meter Reading Range/Scale
Toe Toe L/s* Toe ] 73/4% Dy
v
Center Center | Center | Center J 74 A 55 } |
Heel | Heel ' vther** Heel I 75937 v I
(3~ Uniformity ( + 10%) Average Efficiency 20.5% % “ //)./
* Least Sensitive Position (Heel of Detector)
** Opposite Least Sensitive Position (Top of Detector)
Signature y{r ;Sg Date /S 7 SCp-0F

JRM C21 04/09/2003

@ Servina Tha Niuclear Indiictn: Qiman 1A0n
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Portable Instrument Pre-Operational Response Check Sheet

Instrument Model: 2241-2 Serial Number: 198223
Probe Type: 43-90 Serial Number: PR-205935
instrument Calibration Date: 9/15/09 Calibration Expiration Date: 9/15/10
Check Source ID: _Th-230 /__5530-05 Background At Time Of Initial Response Check 82
1% Instrument Scale: Dig Reference Reading/Unit:__ 6.0 kepm -20%, 4.8 +20% 7.2
2" Instrument Scale: NA Reference Reading/Unit: NA -20%, NA +20% NA
3" Instrument Scale: NA Reference Reading/Unit: NA -20%, NA +20% NA
Initial Response Check Performed By:
Amy Stanford Q’ j 5-24-10
Printed Name f O Signature Date
Readlngs in cpm/ mrem/hr / uR/hr Scnrcle one) | Issue | Return

Date/Time Bkgd 1 scale on nd scale 3 scale SQ\T SQ\T Pnnt/S|gn

) o)
5/24/10 A. Stanford/ /

o800 82 6000 NA NA \ J %/
572510 80 6000 NA NA N v A Stanford%%[\,/ p
H 7 -
pd
= ///
,/,‘,/
P
w"-/,
1
|
VM - :\/
as
el
7
/‘/‘/"I
" //
-
//
Date:_ & { 1 [)o

Reviewed By: LO&JJA(S’V\ &O\LIQMZ




Designer and Manufacturer

| of
“ ) Scientific and Industrial

CERTIFICATE OF CALIBRA TION

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A.

Instruments
SUSTOMER PHOENIX MANAGEMENT ORDER NO. 20143003/343615
Wifg. Ludlum Measurements, Inc. . Model 3030 Serial No. 2003279
Cal. Date 27-0ct-09 Cal Due Date 27-Oct-10 Cal. interval 1 Year
T. 73 °F RH 20 % Al 697.8 mm Hg

1eck mark @pplies to applicable instr. and/or detector IAW mfg. spec.

Instrument Received

] New Instrument
@] Window Operation

z{ Mechanical ck.

¥/ Audio ck. ,
Alpha Sensitivity 120

Z{Caiibrated in accordance with LI SOP 14.8érev 12/05/89.

istrument Volt Set 525

[g/wuhm Toler. +-10% [ 10-20% [7] Out of Tol.
mV Beta Sensitivity 4

V High Voltage set with detector connected.

["] Requiring Repair ] Other-See comments

mV Beta Window 50 mV

Qr‘f HV Readout (2 points) Ref /inst. 500 / ﬁﬂﬁ VvV Ref/inst. _ 1200 / ({344 \'i
(EEPROM Settings)

Instrument in DPM mode. (PC) Count Time: 20.0

QC mode turned OFF. Alpha Alarm: 999999 cpm

Firmware version: ___3901 3-16 Beta Alarm: 999999 cpm

Alpha/Beta Alarm: 999999 cpm
Calibration Due Date: __{2 2 /2010
LOC (Loss of Count) time = 30 minutes (default)

Overload set at 1/4 turn past OFF.

Battery voltage measured at 13.0 Vdc.

C-14 Efficiency = __6-72 __ %(4 pi) Net
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
Digital Readout 400K cpm oozt ( o) foozed ()
40K cpm Kool A Hoo3
__4Kepm Hoo Hoo
400 cpm Yo Yo
40 cpm o y v
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel T
Digital Readout 400K cpm oo 6(0) LYoot b (: o)
40K cpm Yoo S Loos \
4K cpm tfoo i oo
400 cpm Yo Lo f
40 cpm 4 & L

*Uncertainty within £ 10% C.F. within £ 20% (0) indicates 0.1 minute count

COMMENTS:

calibrated using customer's sources.

es that the above instrument has been calibrated by standards raceable to the National Institute ‘of Standards and Technology, of to the calibratiom
anizalion members, or have been derived from accepted valuss of natural physical constants or have been derived by the ratio type of calibration techniques.
Staie of Texas Calibration License No. LO-1963

the requirements of ANSUNCSL Z540-1-1984 and ANSI N323-1878.

Ludlum Measurements, Inc. certifi
other Intemational Standards Qrgi
The calibration system conforms 0

Reference Instruments and/or Sources:

@ Alpha SN Th30 s/n 553005~ [¥] BetaSIN Tc99 s/n 5534-05 [] Other
[_V_f m 500 S/N 114520 ‘ [} Oscilioscope SIN [Zf Multimeter S/N 78401030
Calibrated By: Sebast . (ebalhec Date 27-0ct 09 ,

Reviewed By: ?&5.,,.\& &n‘ Date SO O o4

[ AC inst. [s3—Passed Dielectric (Hi-Pot) and Continuity Test

cate shall not be reproduced except infull, withm;n the written approval of Ludium Measurements, Inc. |
| ony [] Failed:

This certifi



ments,Inc.
arameters

EPA
Serial$200379
San Francisco

1:
sader 2:
sader 3:
2ader 4:
sader 5:
sader 6: S¥

alibration Due Date:

10/27/2009
1:51:27 PM

10/27/2010

odel 3030 Date:
odel 3030 Time:

ount Time Switch (min): 1.0
ser PC Time (min): 20.0

pha Alarm: 999999
ta hlarm: 999999
ipha + Beta Alarm:

VD

999999

o

igh Voltage (VDC): 525

oss of Count Time (min): 30.0
ount Mode: SCALER

lpha Efficiency %: 33.1

eta Efficiency %: 20.8

\ackground Subtract: OFF
Jpha Background: 0.0
ieta Background: 50.0

‘rogstalk Correction: OFF
Jpha to Beta Crosstalk %: 7.7
jeta to Alpha Crosstalk %: 0.1

thow Parameters during startup: Enabled
yaily QC Check: NOR

.ast Alpha Efficiency %: 33
,ast Beta Efficiency %: 21

standard Alpha Efficiency %: 33
standard Beta Efficiency %: 20

yl1lowable BRlpha QC Efficiency # %: 15
\l1lowable Beta QC Efficiency % %: 15

\lpha Source Size (dpm): 23100
\lpha Source Size (nuCi): 0.01040540541
3eta Source Size (dpm): 21200
jeta Source Size (pCi): 0.00954954955

wast Alpha QC Background: 0.0
Last Beta QC Background: 37.0

Alpha Background Upper Limit {(cpm):
alpha Background Lower Limit ({cpm):
3eta Background Upper Limit (cpm): 35
3eta Background Lower Limit (cpm): O

OO w

0034

Jext Sample Number:
TEST

Jser~defined Comment:
Logging Mode: Log All
Recycle Mode: OFF
Printer Mode: OFF



ents,Inc.

1: EPA
ider 2: Serial#200379
ader 3: San Francisco
ader 4:
ader 5
ader 6: §¥

libration Due Date: 10/27/2010

del 3030 Date: 10/27/200%
del 3030 Time: 1:41:18 PM

er PC Time: 20.0

pha Isotope: Th230

pha Source Size {dpm}: 23100

pha Source Size {(uCij: §5.010405405
2 Isotope: Tcod

tz Source Size (dpm): 21200

-2 Source Size {(uCi): 0.00854855

«

arting High Veoltage: 500
Larting High Voltage: 550
.gh Voltage Increment: 25

.ateau Count Mode: SCALER
surce Count Time (min): 1.0
ickground Count Time (min): 1.0

| ALPHA | BETA I
iV | Source (Beta) Background Eff CrossTalk| Source (Alpha) Background Eff Crosstalk]
500 7611 (441) 0 32.9% 5.4% | 3527 (13) 32 16.5% 0.4%
525 7640 (640) 0 33.1% 7.7% | 4449 (5) 50 20.8% 0.1%
550 7784 (814) 0 33.7% 9.8% | 5355 (9) 54 25.0% 0.2%



na Background (cpm) :
ta Background(cpm): 50.0

pha Efficiency %: 33.1
ta Efficiency %: 20.8

nfidence Level: 95%

unt Time Alpha MDA (dpm)
1 81.9
5 16.4
0 8.2
0 4.1
0 1.6
0 0.8
.0 0.1
(1.0) 8.2

Beta MDA (dpm)



Ludlum 3030 Pre-Operational Check Worksheet

Instrument # 200379 Cal. Expires 10-27-10 Probe type: NA Probe # NA
o Source nuclide Th-230 Source # 5530-05 Instrument o eff. 33.1
B Source nuclide Tc-99 Source # 5534-05 Instrument B eff. 20.8
High Voltage: 525
Initial Background Check Initial Source Check

Trial 1 o 3 cpm | Trial 1B 55.1cpm | Trial 1 « 7698 cpm | Trial 1 4593 cpm
Trial 2 o .3 cpm | Trial 2 B 55.6cpm | Trial 2 o 7649 cpm | Trial 2 B 4701 cpm
Trial 3 o 4 cpm | Trial 3 B 55.8¢cpm | Trial 3 7725 cpm | Trial 3 B 4635 cpm
Average 3.3 cpm | Average 55.5cpm | Average 7690 cpm| Average 4643 cpm

Initial Background Check -20% to +20% Range Initial Source Check -20% to +20% Range
Alpha 0 To : 1 cpm | Alpha 6152 To 9228 cpm
Beta 44 To 67 cpm | Beta 3714 To 5522 cpm

Date:

Required Sample Count Time: RCT Performing Initial Check/
] .

5-24-10

PRE-OPERATIONAL CHECKS

Date/Time Bkgd Source Ck Comments Performed By
(CPM) (CPM) (Signature)
B * B £ 4

5/24/10 @ 0800 3 - 56 7690 | 4643 None \%// . J

ALgl 2. 7 1
5/25/10 @ 0715 1 54 7850 | 4660 None M—;ﬁ%

= . i
5/26/10 @ 0730 1 55 7774 | 4595 None % 7
5/27/10 @ 0720 1 56 7827 | 4654 None

//
o
/ , el
Vi
,,,/f’x
- \
/
—
=
/
W

Reviewed By: [/&J\JQ(M gO«_O).\l Date: © [ ‘l (O
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dium Measuremenis; In

e Serial No.

odel N o
2al. Date . Qo-tlan-m " Cal Due Date . 20-dan-11 - Cal Interval 1 Year Meterface ~ 202-333
1ieck mark ;zépplies to applicable instr. and/or detector IAW mfg. spec. - - T. ! 1., F . RH 24 % At 6908 mmHg
7 New Instrument Instrument Received -/Vfthm Toler. +-10% 10-200/5;2 7 OutofTol. ~ Requiring Repair ~ Other-See comments
 Mechanical ck. v Meter Zeroed "~ Background Subtract "7 Input Sens. Linearity
v, F/S Resp. ck Y Reset ck. "" Windew Operation +/ Geotropism
o Audio ck. ’ i/ Alarm Setting ck. % < Batt. ck. (Min. Volty ~ 2.2 VDC
" Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. /Cﬁl;brated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mV
strument Volt Set 550V Input Sens. 33 mV Det Oper. 4 V at mV  Dial Ratio o= o
" HV Readout (2 points) Ref/inst. / vV Ref/Inst. / Y
‘OMMENTS:
larm checked. User adjustable alarm set at midscale/range dependent.
imma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
‘ REFERENCE INSTRUMENT REC'D INSTRUMENT”
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 4000 yRfF S e 4
xig00 - 1000 uRMhr - 2 7

x100 . _400uRMhr=727% é soo N B

xte6 o - A00uRMhr , 245" ) /.

ox1e ¢yzoecpm S AN L B

oxi0. . e300 cpm S a

. _25eeom 4 , 4

ext o630 com Lo Lo

mncedamt}wimm + {Q%W CF vt 520%; . X10 X1 Range(s) Calibrated E!ectromcal!y

REFERENC(: INSTRUMENT INSTRUMENT - ¢ . REFERENCE INSTRUMENT INSTRUMENT
METER READING™ - -~ CAL. POINT RECEIVED METER REA!?!NG*

canbrated by standards traceablerto the Nauonal Instnue of Standards-and Technoiogy or to the calibration facﬂmes of
of .

(m-241 Be SIN T-304




Portable Instrument Pre-Operational Response Check Sheet

Instrument Model: 192 Serial Number: 215220
Probe Type: NA Serial Number: NA
Instrument Calibration Date: 1/20/10 Calibration Expiration Date: 1/20/11
Check Source ID: _Tc-99 5534-05 Background At Time Of Initial Response Check 100
1% Instrument Scale: x10 _ Reference Reading/Unit: 110 uR/hr_ -20% 99 +20%
2" Instrument Scale:______x100  Reference Reading/Unit: 110 uBR/hr _-20% 99 +20%
3" Instrument Scale: _ NA _ Reference Reading/Unit: -20% NA +20% NA
Initial Response Check Performed By: % / M
Amy Stanford 0 5/24/10
Printed Name ! Signature Date
Readmgs in cpm/ mrem/hr / uR/r Scnrcle one) | lssue | Return
Date/Time | Bkgd. 1% gcale 2™ geale 39 scale SAT SAT Print/Sign
) o) /7 i
S0 100 110 110 NA N v | A Stanford/ / &i//
e
,'/
! e
/T
—
AN
//{// ‘//Y
7 T
e
Date: 4’1 ! ’ &

Reviewed By: (_Q&J@yvx &JA}




DRAFT
FIELD SURVEY PLAN
FOR
DISPOSITION OF MATERIALS

IN
NON-RADIOLOGICAL IMPACTED AREAS

ANACONDA COPPER COMPANY MINE
YERINGTON, LYONS COUNTY, NEVADA

REPA 4, ZONE 3 PRIME CONTRACT #EP-W-07-019
EPA WORK ASSIGNMENT NUMBER 49
TETRA TECH NUS PROJECT NUMBER 112100321

Tetra Tech, Incorporated
900 Trail Ridge Road
Aiken, South Carolina

May 2010

PREPARED BY: REVIEWED BY:

§

Z«Zm/@:{&iﬁ@ LCUJ\.Q Y\ %Od\.«\u&\

AMY STANFORD LAWSON BAILEY
HEALTH PHYSICIST HEALTH PHYSICIST
TETRA TECH, INC. TETRA TECH, INC.

\



Field Survey Plan
Former Anaconda Copper Company Mine

May 2010
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LIST OF ACRONYMS

Anaconda The Anaconda Company

ARC Atlantic Richfield Company
Arimetco Arimetco, Inc.
EPA Environmental Protection Agency

MARSAME Multi-Agency Radiation Survey and Assessment of Materials and
Equipment Manual

NDEP Nevada Division of Environmental Protection

ou Operable Unit

USNRC U.S. Nuclear Regulatory Commission
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1.0 Introduction

This plan describes the technical approach and methodology for conducting radiological
surveys at the former Anaconda Copper Company Mine, located in Yerington, Lyon
County, Nevada. The radiological survey activities will be conducted to determine if
residual radioactive material resulting from past operations at the site are present in
concentrations detectable above natural background levels on approximately 300 large
tires found outside of impacted areas on the site. Data collected during field activities
will be used to prepare a radiological assessment report documenting current

radiological conditions.
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2.0 SITE DESCRIPTION AND BACKGROUND

The Anaconda Copper Mine site covers more than 3,400 acres in the Mason Valley,
near the city of Yerington, in Lyon County, central Nevada, approximately 65 miles
southeast of Reno. The Singaste Range and the town of Weed Heights lie to the west,
open agricultural fields and homes to the north, U.S. Bureau of Land Management
(BLM) managed public land to the south, and the Walker River and the city of Yerington
to the east. Portions of the site are owned by Arimetco (in bankruptcy) and portions are

BLM managed public lands.

Copper was discovered in the Yerington District in 1865, and operations at this mine site
began in 1918 as the Empire Nevada Mine. Anaconda purchased the Mine in 1941, and
from approximately 1952 to 1978 conducted mining and milling operations at the open-
pit, low-grade copper mine. Anaconda processed both copper oxide and copper sulfide
ores. They removed the overburden, and dug the ore out of the pit which required
pumping water out of the pit to get to the ore. The processing of the copper oxide ore
involved large quantities of sulfuric acid, made in an on-site sulfuric acid manufacturing
plant. The ore processing created liquid and solid wastes, such as: tailing piles, waste
rock areas, liquid waste ponds, leach vats, heap leach pads, and evaporation ponds.
Anaconda mining operations generated approximately 360 million tons of ore and debris
from the open pit and 15 million tons of overburden resulting in 400 acres of waste rock
placed south of the Pit, 900 acres of contaminated tailings, and 300 acres of disposal

ponds.

In 1977, Atlantic Richfield Company (ARC) bought Anaconda, but was forced to close
Anaconda’s copper mining operations in 1978, and all activities were shut down in 1982.
When Anaconda operations ceased, groundwater pumping stopped, resulting in the 180
acre Pit Lake. It is now about one mile long, 800 feet deep with 500 feet of water, and
contains around 40,000 acre-feet of water which increases at the rate of 10 feet/year.

In 1982, the property was sold to Don Tibbals, who refurbished Weed Heights,
conducted some operations, and leased portions of the site to various companies.
Following Anaconda’s sale of the site, portions of the site were used for extracting

copper from the tailing and waste rock piles and as a metal salvage and transformer
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recycling facility. Arimetco bought the property from Tibbals in 1988 and pursued
leaching operations on the site, eventually building an electrowinning plant and five heap
leach pads to produce copper. They used tailings material left by Anaconda and added
some new ore resulting in 250 acres of heap leach piles and 12 acres of heap leach
solution collection ponds. Arimetco went bankrupt in 1997 and abandoned the site in
2000.

Nearly all rocks, soils, and water contain small amounts of naturally occurring radioactive
materials (NORM) such as uranium and thorium. When NORM becomes concentrated
from mining and processing operations (e.g. copper), it becomes technologically
enhanced naturally occurring radioactive materials (TENORM). TENORM is one of the
hazardous materials found at the Yerington site. TENORM is not suspected in the area
where the tires are currently stored nor is it suspected that the tires have transited areas
with TENORM contamination. All radionuclides of potential concern for the site are
listed in Table 2 -1.

The U.S. Environmental Protection Agency (EPA) is conducting investigations and
removal actions for hazardous materials found at the site using its authority under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
EPA has established eight Operable Units (OUs) to address the investigation and
cleanup of the various components of the site. Each of these OUs will have their own
investigation and cleanup plans. The cleanup approaches for the various hazards at the
site will be determined after these investigations have been completed and potential
risks have been evaluated. In the interim, EPA will determine whether emergency

removals or other interim actions are warranted to mitigate immediate hazards.

One such action is a tire pile located on site within the former Anaconda process area.
Since the tire pile could pose a threat of fire, the tires need to be removed. The tires
were not known to be used in the radiological portion of the impacted area and disposal
options (on site or off site) and recycling options are being evaluated. In order to
determine which disposal option is appropriate, the tires require a quantitative evaluation
of the radioactive hazard present. If it is determined that no radioactive material above

release criteria is present, recycling is the most likely option.
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TABLE 2-1
RADIONUCLIDES OF POTENTIAL CONCERN*

Radionuclide Half Life (years) Radiation Emitted
Ra-226 1,599 Alpha, Gamma
Ra-228 5.76 Beta, Gamma
Th-230 7.54 x10* Alpha, Gamma
Th-232 140 x10"° Alpha, Gamma
U-234 2.46 x10° Alpha, Gamma

U-235 7.04 x10° Alpha, Gamma
U-238 4.47 x10° Alpha, Gamma

This list may not be complete or comprehensive at this time, but EPA will establish an official list of contaminants of concern for each OU after remedial

investigation activities, including a risk assessment, have been completed.
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Figure 2-1
Site Layout
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3.0 INITIAL ASSESSMENT OF MATERIAL

The proposed objective of this survey is to characterize the nature and extent of contamination
associated with the tire pile. The tires are located within an area impacted for non-radiological
hazards, but outside of the portion of the area that was impacted for radiological hazards. The
tires were not known to have been used in the radiologically impacted area. Although the tires
were never known to be exposed to radioactive materials, representatives of EPA Region 9
have taken a conservative approach and determined that the tires should be surveyed for
radioactive contamination in accordance with the Multi-Agency Radiological Survey and
Assessment of Material and Equipment Manual (MARSAME NUREG-1575, Supplement 1).
MARSAME provides technical guidance for the planning, implementing, and documenting of
radiological surveys of large quantities of materials potentially contaminated with residual
radioactivity. The materials to be surveyed do not fall directly under the scope of MARSAME
because they are not defined by the manual as “impacted,” but the guidance found in the

manual will be used whenever possible.

As stated in Section 1.0, there are approximately 300 large heavy haul tires to be dispositioned.
The tires are approximately 8 feet in diameter. The primary surface of the tire with a potential
for contamination would be the treaded portion. The treads would not be porous and only
surface activity would need to be quantified. There is a possibility that both fixed and removable
radioactive material could be present and the tires will be surveyed for each. The tire pile will be

considered one survey unit.

Action levels are amounts of radioactivity that would require a response. Applied to the surveys
described in this plan, exceeding the action level would require additional surveys. If the
measurement exceeds the release criteria, the material would be removed from consideration
for unconditional release without further action (e.g. decontamination). Because of process
history specific to the radiologically impacted area adjacent to the tires, release criteria for
Natural Uranium found in U.S. Nuclear Regulatory Commission Guide 1.86 (Reg Guide 1.86 -
NRC 1974) will be used for these surveys. Table 3-1 lists Reg Guide 1.86 criteria. Surveys will

be performed in order to unconditionally release these tires for any use.
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TABLE 3-1
ACCEPTABLE SURFACE CONTMAINITATION LEVELS FROM NRC REG GUIDE 1.86

NUCLIDE? AVERAGEDb ¢ MAXIMUMD d REMOVABLEb ¢

U-nat, U-235, U-238, and 5,000 dpm a/100 cm? | 15,000 dpm a/100 cm?2 1.000 dpm a/100 cm
associated decay products

Transuranics, Ra-226, Ra-228, 100 dpm/100 cm?2 300 dpm/100 cm? 20 dpm/100 cm?2
Th-230, Th-228, Pa-231,
Ac-227,1-125,1-129

Th-nat, Th-232, Sr-90, 1000 dpm/100 cm?2 3000 dpm/100 cm? 200 dpm/100 ¢m?
Ra-223, Ra-224, U-232,
1-126,1-131, 1133

Beta-gamma emitters (nuclides 5000 dpm B-y/100 em? | 15,000 dpm B+y/100 cm?2 1000 dpm B-y/100 cn
with decay modes other than alpha
emission or spontaneous fission)
except Sr-90 and others noted above.

Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and
beta-gamma-emitting nuclides should apply independently.

PAs used in this table, dpm (disintegrations per minute) means the rate of emission by radicactive material as determined by correcting

the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

"Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the
average should be derived for each such object.

IThe maximum contamination level applies to an area of not more than 100 cm2.

*The amount of removable radioactive material per 100 em? of surface area should be determined by wiping that area with dry filter or

soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area is determined, the pertinent levels
should be reduced proportionally and the entire surface should be wiped.
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4.0 SURVEY UNIT CLASSIFICATION

Classification is used to determine the level of survey effort for the disposition survey. The level
of survey effort is linked to the potential to exceed release criteria (i.e., classification), and is a
graded approach to survey design. Impacted M&E with the highest potential to exceed release
criteria (i.e., Class 1) receive the greatest effort for the disposition survey, while M&E with a
lower potential to exceed release criteria (i.e., Class 2 or Class 3) require less survey effort.
M&E can be subdivided into three classes:

e Class 1: Impacted M&E that have, or had the following: (1) highest potential for, or
known, radionuclide concentration(s) or radioactivity above release criteria: (2) highest
potential for small areas of elevated radionuclide concentration(s) or radioactivity; and
(3) insufficient evidence to support reclassification as Class 2 M&E or Class 3 M&E.
Examples of Class 1 M&E include: 1) processing equipment, components, or bulk
materials that may have been in direct contact with radioactive materials during
operations, 2) processing equipment, components, or bulk materials that may have been
affected by a liquid or airborne release, including, for example, inadvertent effects from
spills, and 3) M&E that have been cleaned to remove residual radioactivity above
release criteria.

e Class 2: impacted M&E that have, or had, (1) low potential for radionuclide
concentration(s) or radioactivity above the release criteria; and (2) little or no potential for
small areas of elevated radionuclide concentration(s) or radioactivity based on historical
information, process knowledge, or preliminary surveys. To justify changing an area's
classification from Class 1 to Class 2, the existing data should provide a high degree of
confidence that no individual measurement would exceed the release criteria. Examples
of M&E that might be classified as Class 2 are electrical panels, water pipe, conduit,
ventilation ductwork, structural steel, and other materials that might have come in
contact with radioactive materials.

o Class 3: impacted M&E that are not expected to contain any residual radioactivity, or
are expected to contain levels of residual radioactivity at a small fraction of the release
criteria, based on site operating history or previous radiological surveys. Examples of
M&E that might be classified as Class 3 include M&E with very low potential for residual
contamination but insufficient information to justify a non-impacted classification.

Based on these definitions, and the historical knowledge of the tires at the Yerington site, a

survey unit classification of Class 3 is proposed for this survey.
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5.0 MEASUREMENT QUALITY OBJECTIVES

The purpose of the Measurement Quality Objective (MQO) process as described in MARSAME
is to determine the uncertainties in measurement methods. Many of these uncertainties are
negligible for this survey due to survey protocols, instrument sensitivities and efficiencies,
radionuclides of concern, and the comparison of measurements to release criteria as opposed

to background.

Because these tires have very little or no potential for exceeding release criteria, a Class 3
Scan-Only survey will be performed. The decision to survey 10% of the entire tire pile comes
from MARSAME Class 2 Scan-Only survey guidance. Class 3 Scan-Only surveys can be less
than 10%, but 10% will be used for conservatism. Additionally, as in a Class 2 Scan-Only
survey, this survey will include random surveys in addition to the biased surveys required for
Class 3 Scan-Only, and static (in-situ) surveys have been added to insure the accurate

guantification of scan survey results.

Hand held instruments allow for very accurate scanning because the user can compensate for
uneven surfaces that would be missed by fixed geometry surveys. Instruments have
efficiencies between 16% and 20% and minimum detectable count rates (MDCRSs) will be zero

because there is no background (or crosstalk) associated with alpha instrumentation.

Release criteria, as well as action levels that apply to the survey effort, are easily seen with field
instruments, with no measurement uncertainty. Error that could be caused from source-to-
detector distance, scanning too fast, and uneven surfaces being surveyed are compensated for
by conservative action levels and follow up static (in-situ) surveys. Results are being compared

to the release criteria, not to background, which would cause the need for statistical analysis.

The action levels that ensure adequate surveys are performed on areas with elevated activity,
also verify the assumptions for classifying survey units. If these investigation levels are
exceeded, an investigation will be performed to verify the initial assumptions for classification

and determine the appropriate resolution. These action levels are shown in Table 5-1.
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TABLE 5-1

SURVEY ACTION LEVELS

Survey Unit
Classification

Flag Direct
Measurement When:

Flag Scanning
Measurement When:

Class 1 > release criteria > release criteria
Class 2 > 75 % of release criteria | > 75 % of release criteria
Class 3 > 50 % of release criteria | > 50 % of release criteria
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6.0 SURVEY INSTRUMENTS

The instruments to be used for this survey are summarized in Tables 6-1. This table lists the

standard features and typical operational parameters of each instrument.

6.1 INSTRUMENT CALIBRATION

Field instruments will be calibrated with NIST traceable sources to radiation emission types and
energies that provide detection capabilities similar to the isotopes of concern. For example,
instruments used for alpha surface scans will be calibrated with Am-241 to ensure conservative
detection efficiency with respect to alpha emissions. While Table 6-1 gives typical efficiencies
for instruments to be used, the actual efficiencies to be used will be listed on the calibration

record for each instrument.

6.2 DAILY RESPONSE CHECKS

Functional tests will be performed on field instruments twice daily when used. Functional tests
include visual inspection, battery check, calibration verification, and response checks
(background and source). Background and source measurements will be compared with the
acceptance range for the instrument and site conditions. Source checks will be performed using
depleted Th-230 (alpha emitter) and Tc-99 (beta emitter) check sources, as applicable to each

instrument.
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TABLE 6-1
TYPICAL INSTRUMENT OPERATING PARAMETERS AND SENSITIVITIES

Measurement Detector Window Typical Total

Type Meter Model Model Detector Area Thickness Efficiency Scan Rate Count Time
Surface In-Situ . 2
Measurements Ludlum 2221 Ludlum Active __100 cn; 1.2 mglem® 20% (Sr/Y-90) NA 2 min

43-93 Open =88 cm

(beta)
Surface Scans Ludlum Active = 100 cm® 2 0 .

(beta) Ludlum 2221 43-93 Open = 88 cm? 1.2 mg/cm 20% (Sr/Y-90) 2.5 in/sec NA
Removable Ludlum Active and Open 2 o .
Activiy (botgy | Ludium 3030 43101 AbAplo 1 0.4 mglcm 26% (Sr/Y-90) NA 1 min

Surface In-Situ 2
Measurements Ludlum Active = 15 cm 1.7+0.3 o .
(beta & Ludlum 2241 44-9 Open = 12 em? mg/cmz 22% (Sr/Y-90) NA 2 min
gamma)
Surface Scans . 2
Ludlum Active =15 cm 1.7+0.3 o .
(beta & Ludlum 2241 44-9 Open = 12 em? mglcm? 22% (Sr/Y-90) 2.5in/sec NA
gamma)
Surface In-Situ A 2
Measurement Ludlum 2221 Ludlum Active __100 Cng 1.2 mg/cm2 20% (Pu-239) NA 2 min
43-93 Open =88 cm
(alpha)
Surface Scans Ludlum Active = 100 cm® 2 0 .
(alpha) Ludlum 2221 43-93 Open = 88 cm? 1.2 mg/cm 20% (Pu-239) 2.5 in/sec NA
Removable Ludlum Active and Open 2 o .
Activiy (alpha) | -udium 3030 e it 0.4 mg/cm 37% (Pu-239) NA 1 min
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7.0 MATERIAL SURVEYS

The purpose of the survey will be to determine if the M&E of concern contains residual amounts
of radioactivity such that they would require management as low-level waste, or if they could be
released for unrestricted use. The survey will be conducted by performing the appropriate
combination of scan surveys, static (in-situ) measurements, and removable contamination
measurements. Approximately 30 tires (10% of the total) will be surveyed. Due to the size of the
tires, the surveys will be performed where the tires are presently located and the representative

tires will be selected from tires with accessible surfaces presented for survey.

7.1 BACKGROUND DETERMINATION

After consideration of the materials to be surveyed, it was determined that the best approach for
surface surveys would be to determine compliance with the release criteria without
consideration of a reference material background. If it is discovered, once on site, that the
background is unusually high, a survey of passenger vehicle tires will be performed to

determine a background.

7.2 REMOVABLE CONTAMINATION SURVEY

Removable contamination levels on M&E surfaces will be determined by smear sampling. Large
area masslin wipes will be performed initially to determine if gross contamination exists. This
method is used for personnel safety and to ensure laboratory equipment does not become

contaminated. Disc smears (5) will be taken and counted in a Ludlum Model 3030.

7.3 TOTAL SURFACE ACTIVITY SURVEY

Total surface activity is determined with direct scan and static (in-situ) surveys. The tires will be
surveyed for total surface activity using a scaler/rate meter with a dual phosphor alpha/beta
scintillator probe. Detector efficiencies will be used to convert instrument response (counts per

minute [cpm]) to activity (disintegrations per minute [dpm]).

A scan survey of all accessible exterior tire surfaces will be performed. The surface will be
scanned with consistent geometry (1/2 inch from the surface being surveyed) with a speed of

approximate 1-2 inches per second. Scanning is used to identify locations within the survey unit
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that exceed an applicable action level (action levels are listed in Table 5-1). These locations are
marked and investigated to determine the concentration, area, and extent of the contamination.
Scanning surveys are designed to detect small areas of elevated activity that may not be
detected by systematic measurements. Static (in-situ) measurements are taken in locations
were contamination was determined to be above action levels. A two minute count with fixed
geometry is performed with the instrument scaler function to quantify the radioactivity present.

Areas that were found to be below action levels do not require static measurements.

7.4 ELEVATED MEASUREMENT COMPARISON

The surveys described above evaluate whether or not residual radioactivity on M&E could
exceed the release criteria for contamination. In addition, there should be a reasonable level of
assurance that any small areas of elevated residual radioactivity that could be significant

relative to the release criteria were not missed.

Smear counting results will be compared against the “Removable” activity levels for Natural
Uranium (U-nat) listed in NRC Regulatory Guide 1.86 as shown in Table 3-2 of this plan. Direct
survey activity is compared against the “Total” activity levels for Natural Uranium (U-nat) listed
Table 3-2. Any material found to be above the release criteria stated above will be posted as
radioactive material. Additionally, the material will have to be re-evaluated as impacted

material.
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8.0 DOCUMENTATION

Survey data will be documented on radiological survey maps. Normally, a bound/weatherproof
field notebook would be maintained for field activities, but due to the short length of this task, all

field information will be documented on the survey map.

The calibration of monitoring equipment is necessary to ensure the proper operation and
response of the equipment and to document the accuracy, precision, or sensitivity of the
measurements. Each instrument requiring calibration will have its own equipment calibration
log documenting the calibration of the equipment, including the frequency and type of standard

or calibration procedure. Response checks will be documented using appropriate field records.

At the completion of field activities, copies of all field records and data will be given to the
project manager to be entered into the RAC Program document control system in accordance
with appropriate administrative guidelines. The original records will be maintained by Tt in
accordance with federal regulations. A report will be generated following the completion of field

activities  for data assessment and material  disposition  recommendations.
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9.0 DECONTAMINATION AND IDW MANAGEMENT

9.1 DECONMTAMINATION OF MATERIALS AND PERSONNEL

MATERIALS

If project materials or instrumentation are found to be contaminated, items must be
decontaminated prior to removal from the site. Periodic monitoring using portable radiation
detection instruments will be conducted during decontamination. Any activity above background
indicates the presence of radiological contamination and decontamination will be performed until
readings are below background. All decontamination will be performed under the guidance of
the Tt Health Physicist on site.

PERSONNEL

If personnel are found to be contaminated, they must be decontaminated immediately to prevent
the further spread of contamination. Periodic monitoring using portable radiation detection
instruments will be conducted during decontamination. Any activity above background indicates
the presence of radiological contamination and decontamination will be performed until readings
are below background. All decontamination will be performed under the guidance of the Tt

Health Physicist on site.

9.2 INVESTIGATION-DERIVED WASTE MANAGEMENT

Survey activities should not generate wastes that are radiologically contaminated. If material or
personnel are found to be contaminated and/or require decontamination, items such as gloves
and swipes with radioactive contaminants would be disposed of as radioactive waste. The Site

Project Manager will be contacted for guidance on radioactive waste disposal.

Items that are considered to be “Associated Waste” will be generated. Associated waste is
materials that are not actually contaminated, but require special handling to be disposed of as
clean waste. Items considered to be associated waste include any material that has a
radiological marking, such as radioactive labeling. All associated waste must be shredded prior

to disposal as clean waste.
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Y United States Environmental Protection Agency

g [ o *% Region 9 Laboratory
g M. g 1337 S. 46th Street Building 201
)
%, S Richmond, CA 94804
4L pRO ‘«9«
Subject: Analytical Testing Results - Project R10S65
SDG: 10141C
From: Brenda Bettencourt, Director
EPA Region 9 Laboratory
MTS-2
To: Thomas Dunkelman
Emergency Response Section
SFD-9-2

Attached are the results from the analysis of samples from the Anaconda Mine 2010 Old
Raffinate Pond Sampling project. These data have been reviewed in accordance with
EPA Region 9 Laboratory policy.

A full documentation package for these data, including raw data and sample custody
documentation, is on file at the EPA Region 9 Laboratory. If you would like to request
additional review and/or validation of the data, please contact Eugenia McNaughton at the
Region 9 Quality Assurance Office.

If you have any questions, please ask for Richard Bauer, the Lab Project
Manager at (510)412-2300.

Analyses included in this report:

Metals by ICP Metals by ICP
pH pH
pH Percent Solids
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United States Environmental Protection Agency
Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG:

10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
ANALYTICAL REPORT FOR SAMPLES
Sample ID Laboratory ID Matrix Date Collected Date Received
EP-S-01 1005034-01 Waste, Aqueous 05/19/10 09:05 05/21/10 10:15
EP-S-02 1005034-02 Waste, Solid 05/19/10 09:15 05/21/10 10:15
EP-D-01 1005034-03 Waste, Aqueous 05/19/10 09:30 05/21/10 10:15
EP-D-02 1005034-04 Waste, Solid 05/19/10 09:35 05/21/10 10:15

SDGID 10141C

Work Order(s)
1005034

pH: Samples were re-run past the requested 24-hr hold time because the original run did not include a QC duplicate. Final

results with proper QC were not flagged, however, as the samples were found to be classified as waste (ie, not water or

soil) and did not require 24-hr hold time.
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Fax:(510) 412-2302

Phone:(510) 412-2300

Project Manager: Thomas Dunkelman
Project Number: R10S65

Project: Anaconda Mine 2010 Old Raffinate Pond

75 Hawthorne Street

San Francisco CA, 94105

Emergency Response Section

SDG: 10141C
Reported: 06/21/10 11:14

Sampling

Sample Results
Reanalysis / Qualifiers / Quantitation

Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-01 Waste, Aqueous - Sampled: 05/19/10 09:05
Sample ID:  EP-S-01 Metals by EPA 200 Series Methods
Antimony ND U 200 ug/L BOE0103 05/26/10  06/04/10  200.7/SOP505
Arsenic ND 200 " " " 06/05/10  200.7/SOP505
Barium ND U 100 " " " 06/04/10  200.7/SOP505
Beryllium 1,400 10 " " " " 200.7/SOP505
Cadmium 170 50 " " " " 200.7/SOP505
Chromium 2,300 100 " " " " 200.7/SOP505
Cobalt 55,000 100 " " " " 200.7/SOP505
Copper 4,400,000 2,000 " " " 06/01/10  200.7/SOP505
Lead 1,400 800 " " " 06/04/10  200.7/SOP505
Molybdenum ND U 2,000 " " " 06/04/10  200.7/SOP505
Nickel 33,000 100 " " " 06/04/10  200.7/SOP505
Selenium 240 200 " " " " 200.7/SOP505
Silver ND U 100 " " " " 200.7/SOP505
Thallium 770 400 " " " 06/04/10  200.7/SOP505
Vanadium 51 Cl,J 100 " " " 06/04/10  200.7/SOP505
Zinc 64,000 2,000 " " " 06/01/10  200.7/SOP505
Sample ID: EP-S-01 Conventional Chemistry Parameters by APHA/EPA Methods
pH RE1 2.2 0.10 pH Units BOE0101 05/25/10  05/25/10  SM4500-H+/SOP 580
Lab ID: 1005034-02 Waste, Solid - Sampled: 05/19/10 09:15
Sample ID:  EP-S-02 Metals by EPA 6000/7000 Series Methods
Antimony ND U 3.3 mg/kg dry BOEO111 05/27/10  06/07/10  6010C/SOP503
Arsenic ND U 33 " " " " 6010C/SOP503
Barium ND J,Q4,U 8.2 " " " " 6010C/SOP503
Beryllium 1.7 0.16 " " " " 6010C/SOP503
Cadmium 043 CI,J 0.82 " " " " 6010C/SOP503
Chromium 5.6 1.6 " " " " 6010C/SOP503
Cobalt 130 33 " " " " 6010C/SOP503
Copper 5,700 6.6 " " " " 6010C/SOP503
Lead ND U 49 " " " " 6010C/SOP503
Molybdenum ND J,Q4,U 8.2 " " " " 6010C/SOP503
Nickel 83 8.2 " " " " 6010C/SOP503
Selenium ND U 33 " " " " 6010C/SOP503
Silver ND U 1.6 " " " " 6010C/SOP503
Thallium ND U 8.2 " " " " 6010C/SOP503
Vanadium ND U 33 " " " " 6010C/SOP503
Zinc 120 13 " " " " 6010C/SOP503
Sample ID: EP-S-02 Conventional Chemistry Parameters by APHA/EPA Methods
pH REl 2.5 0.10 pH Units BOE0102 05/25/10  05/25/10  9040C/9045D/SOP58:
% Solids 57 1 % BOF0014 06/03/10  06/04/10  3550C/SOP460

1005034 FINAL 06 21 10 1114
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%’% ,\5 1337 S. 46th Street, Building 201, Richmond, CA 94804
1 prot® Phone:(510) 412-2300 Fax:(510) 412-2302
Project Manager: Thomas Dunkelman Emergency Response Section SDG: 10141C
Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Sample Results
Reanalysis / Qualifiers / Quantitation

Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-03 Waste, Aqueous - Sampled: 05/19/10 09:30
Sample ID:  EP-D-01 Metals by EPA 200 Series Methods
Antimony ND U 200 ug/L BOE0103 05/26/10  06/04/10  200.7/SOP505
Arsenic ND U 200 " " " 06/05/10  200.7/SOP505
Barium ND U 100 " " " 06/04/10  200.7/SOP505
Beryllium 1,400 10 " " " " 200.7/SOP505
Cadmium 180 50 " " " " 200.7/SOP505
Chromium 2,400 100 " " " " 200.7/SOP505
Cobalt 55,000 100 " " " " 200.7/SOP505
Copper 4,600,000 2,000 " " " 06/01/10  200.7/SOP505
Lead 1,400 800 " " " 06/04/10  200.7/SOP505
Molybdenum ND U 2,000 " " " 06/04/10  200.7/SOP505
Nickel 33,000 100 " " " 06/04/10  200.7/SOP505
Selenium 140 C1,J 200 " " " " 200.7/SOP505
Silver ND U 100 " " " " 200.7/SOP505
Thallium 740 400 " " " 06/04/10  200.7/SOP505
Vanadium ND U 100 " " " 06/04/10  200.7/SOP505
Zinc 67,000 2,000 " " " 06/01/10  200.7/SOP505
Sample ID: EP-D-01 Conventional Chemistry Parameters by APHA/EPA Methods
pH REI 2.2 0.10 pH Units BOE0101 05/25/10  05/25/10  SM4500-H+/SOP 580
Lab ID: 1005034-04 Waste, Solid - Sampled: 05/19/10 09:35
Sample ID:  EP-D-02 Metals by EPA 6000/7000 Series Methods
Antimony ND U 7.2 mg/kg dry BOEO111 05/27/10  06/07/10  6010C/SOP503
Arsenic ND U 7.2 " " " " 6010C/SOP503
Barium ND U 18 " " " " 6010C/SOP503
Beryllium 2.1 0.36 " " " " 6010C/SOP503
Cadmium ND U 1.8 " " " " 6010C/SOP503
Chromium 7.1 3.6 " " " " 6010C/SOP503
Cobalt 180 72 " " " " 6010C/SOP503
Copper 6,000 14 " " " " 6010C/SOP503
Lead ND U 11 " " " " 6010C/SOP503
Molybdenum ND U 18 " " " " 6010C/SOP503
Nickel 110 18 " " " " 6010C/SOP503
Selenium ND U 7.2 " " " " 6010C/SOP503
Silver ND U 3.6 " " " " 6010C/SOP503
Thallium ND U 18 " " " " 6010C/SOP503
Vanadium ND U 7.2 " " " " 6010C/SOP503
Zinc 150 29 " " " " 6010C/SOP503
Sample ID: EP-D-02 Conventional Chemistry Parameters by APHA/EPA Methods
pH REI 1.7 0.10 pH Units BOE0102 05/25/10  05/25/10  9040C/9045D/SOPSS8!
% Solids 52 1 % BOF0014 06/03/10  06/04/10  3550C/SOP460

1005034 FINAL 06 21 10 1114 Page 3 of 10
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United States Environmental Protection Agency
Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Sample Results
Reanalysis / Qualifiers / Quantitation
Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-04 Waste, Solid - Sampled: 05/19/10 09:35

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Sampling

Project: Anaconda Mine 2010 Old Raffinate Pond

Emergency Response Section SDG: 10141C
75 Hawthorne Street
San Francisco CA, 94105

Reported: 06/21/10 11:14

Quality Control

Analyte Result

Qualifiers /

Comments Limit

Quantitation

) Spike Source %REC RPD RPD
Units Level Result ~ %REC Limits Limit

Batch BOE0101 - - General Inorganic - pH by 150.1

Duplicate (BOE0101-DUP1)

Source: 1005034-01RE1

Prepared & Analyzed: 05/25/10
Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

pH 2.17 0.1 pH Units 2.18 0.5 20
Reference (BOE0101-SRM1)
pH 7.02 pH Units  7.00 100 98.6-101.4

Batch BOE0102 - -Water Extract Inorg - pH by 9000 series

Duplicate (BOE0102-DUP1)

Source: 1005034-02RE1

Prepared & Analyzed: 05/25/10
Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

pH 2.5 0.1 pH Units 2.54 2 20
Reference (BOE0102-SRM1)
pH 7.02 pH Units  7.00 100 98.6-101.4

Batch BOE0103 - 200 Series Digest - Metals by 200.7

Blank (BOE0103-BLK1)

Prepared: 05/26/10 Analyzed: 06/01/10
Metals by EPA 200 Series Methods - Quality Control

Aluminum ND U 100 ug/L
Antimony ND U 20 "
Arsenic ND U 20 "
Barium ND U 0 "
Beryllium ND U 1"
Boron ND U 100 "
Cadmium ND U 5"
Calcium ND U o "
Chromium ND U 0 "
Cobalt ND U o "
Copper ND U 10 "
Iron ND U 100 "
Lead ND U 20 "
Lithium ND U 5 "
Magnesium ND U 500 "
Manganese ND U 5 "
Molybdenum ND U 20 "
Nickel ND u o "
Potassium ND U 2,000 "
Selenium ND U 20 "
Silica (Si02) ND U 500 "
Silver ND U 10 "
Sodium ND U 500 "
Thallium ND U 20 "
Vanadium ND U 0 "
Zinc ND u o "
LCS (BOE0103-BS1)

Aluminum 2,020 100 ug/L 2000 101 85-115 200
Antimony 838 20 " 800 105 85-115 200

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

Phone:(510) 412-2300

Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Emergency Response Section
75 Hawthorne Street

SDG: 10141C
Reported: 06/21/10 11:14

Project: Anaconda Mine 2010 Old Raffinate Pond

San Francisco CA, 94105

Sampling
Quality Control
1 . . 1 0,
S o g S e T
Batch BOE0103 - 200 Series Digest - Metals by 200.7 Prepared: 05/26/10 Analyzed: 06/05/10
Metals by EPA 200 Series Methods - Quality Control
LCS (BOE0103-BS1)
Arsenic 844 20 " 800 105 85-115 200
Barium 200 o " 200 100 85-115 200
Beryllium 200 " 200 100 85-115 200
Boron 298 o0 " 300 99 85-115 200
Cadmium 203 5 " 200 101 85-115 200
Calcium 975 o " 1000 98 85-115 200
Chromium 402 0 " 400 101 85-115 200
Cobalt 199 0 " 200 99 85-115 200
Copper 299 0 " 300 100 85-115 200
Tron 3,060 100 " 3000 102 85-115 200
Lead 1,010 20 " 1000 101 85-115 200
Lithium 208 5 " 200 104 85-115 200
Magnesium 1,990 500 " 2000 100 85-115 200
Manganese 206 5 " 200 103 85-115 200
Molybdenum 402 20 " 400 101 85-115 200
Nickel 521 0 " 500 104 85-115 200
Potassium 10,100 2,000 " 10000 101 85-115 200
Selenium 2,140 20 " 2000 107 85-115 200
Silica (Si02) 2,040 500 " 2000 102 85-115 200
Silver 75.1 10 " 75.0 100 85-115 200
Sodium 3,130 500 " 3000 104 85-115 200
Thallium 2,000 20 " 2000 100 85-115 200
Vanadium 296 0 " 300 99 85-115 200
Zinc 203 o " 200 102 85-115 200
Matrix Spike (BOE0103-MS4) Source: 1005034-01
Antimony 6,550 200 ug/L 8000 ND 82 70-130 20
Arsenic 7,180 200 " 8000 ND 90 70-130 20
Barium 1,620 0 " 2000 ND 81 70-130 20
Beryllium 3,030 o " 2000 1,370 83 70-130 20
Cadmium 1,650 50 " 2000 174 74 70-130 20
Chromium 5,360 00 " 4000 2,340 76 70-130 20
Cobalt 55,100 Q10 o0 " 2000 55,300 NR 70-130 20
Copper 4,250,000 Q10 2,000 " 3000 4,360,000 NR 70-130 20
Lead 10,700 800 " 10000 1,400 93 70-130 20
Molybdenum 4,330 2,000 " 4000 ND 108 70-130 20
Nickel 36,100 Q10 o0 " 5000 33,200 57 70-130 20
Selenium 19,300 200 " 20000 237 95 70-130 20
Silver 621 o " 750 ND 83 70-130 20
Thallium 17,200 400 " 20000 772 82 70-130 20
Vanadium 2,430 00 " 3000 50.6 79 70-130 20
Zinc 63,600 Q10 2,000 " 2000 63,500 6 70-130 20

1005034 FINAL 06 21 10 1114
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Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

S
AL prot® Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65
Project: Anaconda Mine 2010 Old Raffinate Pond

Emergency Response Section

75 Hawthorne Street

San Francisco CA, 94105

SDG: 10141C
Reported: 06/21/10 11:14

Sampling
Quality Control
1 . . 1 0,
T e S e T
Batch BOE0103 - 200 Series Digest - Metals by 200.7 Prepared: 05/26/10 Analyzed: 06/04/10
Metals by EPA 200 Series Methods - Quality Control
Matrix Spike Dup (BOE0103-MSD4) Source: 1005034-01
Antimony 6,680 200 ug/L 8000 ND 83 70-130 2 20
Arsenic 7,090 200 " 8000 ND 89 70-130 1 20
Barium 1,600 00 " 2000 ND 80 70-130 1 20
Beryllium 3,010 10 " 2000 1,370 82 70-130 0.6 20
Cadmium 1,670 50 " 2000 174 75 70-130 1 20
Chromium 5,440 o " 4000 2,340 77 70-130 1 20
Cobalt 55,000 Q10 00 " 2000 55,300 NR 70-130 0.3 20
Copper 4,560,000 Q10 2,000 " 3000 4,360,000 NR 70-130 7 20
Lead 10,700 800 " 10000 1,400 93 70-130 0.1 20
Molybdenum 4,600 2,000 " 4000 ND 115 70-130 6 20
Nickel 36,000 Q10 o " 5000 33,200 55 70-130 0.2 20
Selenium 19,600 200 " 20000 237 97 70-130 1 20
Silver 626 100 " 750 ND 84 70-130 0.9 20
Thallium 17,200 400 " 20000 772 82 70-130 0.03 20
Vanadium 2,410 00 " 3000 50.6 79 70-130 0.7 20
Zinc 68,000 Q10 2,000 " 2000 63,500 226 70-130 7 20
Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010 Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control
Blank (BOE0111-BLK1)
Antimony ND U 2 mg/kg
wet
Arsenic ND U 2 "
Barium ND U 5"
Beryllium ND U 01 "
Cadmium ND U (U
Chromium ND U "
Cobalt ND U 2"
Copper ND 18} 4 "
Lead ND U 30"
Molybdenum ND U 5 "
Nickel ND u 5"
Selenium ND U 2 "
Silver ND U 1"
Thallium ND U 5"
Vanadium ND U 2 "
Zinc ND U g "
Matrix Spike (BOE0111-MS1) Source: 1005034-02
Antimony 130 3.3 mg/kg 166 ND 79 75-125 20
dry
Arsenic 509 33 0" 662 ND 77 75-125 20
Barium 449 17 " 662 ND 68 75-125 20
Beryllium 16.7 033 " 16.6 1.71 91 75-125 20

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Quality Control
Qualifiers / Quantitation ) Spike Source %REC RPD RPD
Analyte Result Comments Limit Units Level Result ~ %REC Limits Limit

Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010

Matrix Spike (BOE0111-MS1)

Source: 1005034-02

Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control

Cadmium 13 083 " 16.6 0.427 76 75-125 20
Chromium 56 1.7 " 66.2 5.62 76 75-125 20
Cobalt 302 66 " 166 133 102 75-125 20
Copper 6,260 Q10 13 " 82.8 5,670 711 75-125 20
Lead 126 5 " 166 ND 76 75-125 20
Molybdenum 123 83 " 166 ND 74 75-125 20
Nickel 213 83 " 166 83.2 79 75-125 20
Selenium 500 33 0" 662 ND 75 75-125 20
Silver 13.2 7" 16.6 ND 80 75-125 20
Thallium 508 83 " 662 ND 77 75-125 20
Vanadium 132 33 0" 166 ND 80 75-125 20
Zinc 296 26 " 166 124 103 75-125 20
Matrix Spike Dup (BOE0111-MSD1) Source: 1005034-02
Antimony 133 3.5 mg/kg 170 ND 78 75-125 2 20
dry
Arsenic 524 35 0" 681 ND 77 75-125 3 20
Barium 471 8 " 681 ND 69 75-125 5 20
Beryllium 16.9 035 " 17.0 1.71 89 75-125 1 20
Cadmium 13.4 088 " 17.0 0.427 76 75-125 3 20
Chromium 57.6 1.8 " 68.1 5.62 76 75-125 3 20
Cobalt 312 7" 170 133 105 75-125 3 20
Copper 6,530 Q10 4 " 85.2 5,670 1000 75-125 4 20
Lead 129 53 " 170 ND 76 75-125 3 20
Molybdenum 125 88 " 170 ND 73 75-125 2 20
Nickel 225 88 " 170 83.2 83 75-125 5 20
Selenium 512 35 " 681 ND 75 75-125 3 20
Silver 13.4 8 " 17.0 ND 79 75-125 2 20
Thallium 523 88 " 681 ND 77 75-125 3 20
Vanadium 132 35 0" 170 ND 78 75-125 0.4 20
Zinc 305 28 " 170 124 106 75-125 3 20
Reference (BOE0111-SRM1)
Antimony 216 2 mg/kg 213 102 60.75-140
wet
Arsenic 978 2" 930 105 65.98-134
Barium 5.6 5" 5.30 106 47.17-153
Beryllium 19.2 01 " 18.8 102 81.38-118
Cadmium 38.5 05 " 41.6 93 77.16-123
Chromium 100 " 96.5 104 80.06-119
Cobalt 134 2" 140 96  82.42-118
Copper 6,460 20 " 6680 97 85.73-114
Lead 197 30" 224 88  74.82-125
Nickel 553 5" 56.8 97  76.58-123

1005034 FINAL 06 21 10 1114
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AL prot® Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman Emergency Response Section SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14

Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Quality Control
Qualifiers / Quantitation ) Spike Source %REC RPD RPD
Analyte Result Comments Limit Units Level Result ~ %REC Limits Limit

Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010

Reference (BOE0111-SRM1)

Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control

Selenium 48.4 2" 37.0 131 47.57-152

Silver 24.6 " 20.9 118  63.16-136

Thallium 33.8 50" 38.1 89  64.57-135

Vanadium 71 2 " 65.8 108  80.55-119

Zinc 177 g " 175 101 72.97-127

Batch BOF0014 - Solids, Dry Weight (Prep) - Solids, Dry Prepared: 06/03/10 Analyzed: 06/04/10
Weight Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control
Blank (BOF0014-BLK1)

% Solids ND U 1 %

Duplicate (B0OF0014-DUP1) Source: 1005034-02

% Solids 55 1 % 57 4 20

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Project: Anaconda Mine 2010 Old Raffinate Pond

Sampling

Emergency Response Section
75 Hawthorne Street
San Francisco CA, 94105

SDG:

10141C

Reported: 06/21/10 11:14

Q4

Q10

J
C1

U
NR
RE1, RE2, etc:

Qualifiers and Comments

The matrix spike and/or matrix spike duplicate associated with this sample did not meet recovery criteria for this
analyte (see MS/MSD results for this batch in QC summary)
The analyte concentration in the unfortified sample is significantly greater than the concentration spiked into the
matrix spike and matrix spike duplicate. The reported spike recovery is not a meaningful measure of the dataset's

analytical accuracy.

The reported result for this analyte should be considered an estimated value.

The reported concentration for this analyte is below the quantitation limit.

Not Detected
Not Reported

Result is from a sample re-analysis.

1005034 FINAL 06 21 10 1114
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Y Laboratory Submittal Form Page 1 of 1
| Date: Time: Relinquished by:
Client: Environmental Protection Agency Date of Shipment:
Address: 1337 S. 46th St., Bldg 201 Shipped from: Carrier:
Richmond, CA 94804 Client P.O. No: 002693.2080.01RP
Telephone; 415-264-9962 Client Project ID: ANACONDA REMOVAL
Contact:
Results via: O Fax No: O Email address: hedwards @ene.com O Verbal
{Complete written reports wil follow all analyses, in addition to any prior verbal, fax, or email results)
Tumnaround Time: Standard Sample Preservatives:
Number of Samples: 6 Sampler's Name:
Date & Time of Sample Collection: Holding Times: Signature:
Type: O Water [ Waste Water O Sil Q Filter O Impinger 1 Sorbent Tube Q Other

EMS Only

BT3-6l

BK-05112010-01

BK-05112010-02

x !

.

BK-05112010-03

4 BK-05112010-04

s BK-05112010-05

BK-05112010-06

SEE ATTACHMENT

e,

\

\

\

TN
7
Laboratory Number: 1 3 7 7 3 6 Received by: \M\{ MA\ Aﬁd Time: 9:35
Date of Package Delivery: 5/14/2010 Shipping Bil Retained? ~ | ~ VU L e
Condition of Package on Receipt: oK Condition of Custody Seal: NONE
Number of Samples: 6 Chain of Custody Signature:
Disposition of Samples: EMS LABS Misc. Info: SF 7/06

EMS Laboratories 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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SUBMITTAL FORM/Laboratory Services. !W@T

TURNAROUND TIME: STD Nl 48 HR. IIEEN 24 HR. I FYSTSR[ Ve VIS T o N 1%
<8 HR. I wxND M OTHER: » TIME / DATE

» DATE OF SHIPMENT________# CARRIER
» Ut . Ye. __ # CLIENT P.O. NO.
Lakewar, 16713 ___ #CLIENT JOB/PROJECT ID NO(S).
® TELEPHONE ____ Sk Q- ‘qa7-1a00 a3 Gogo o
» CONTACT H. Eduwioud s # PACKAGE SHiPPED FROM
» RESULTS REQUESTED VIA VERBALL | FAX[ ] E-MAIL E-MAIL v\edwardS@em an

(SF 6/07)

FOR EMS ONLY

(NOTE: Complete written reports will follow all analyses, in addition to any prior transmitted verbal, faxor&mal!results) FAX NO.

# DATE/TIME OF SAMPLE COLLECTION
* SAMPLE PRESERVATIVES HOLDING TIMES
# NO. OF SAMPLES SENT SAMPLER'S NAME

SIGNATURE

# TYPE: (0 WATER COWASTEWATER OOSOIL OFILTER O SORBENT TUBE O IMPINGER U OTHER

(FOR EMS ONLY)

EMS Sample No. CLIENT SAMPLE NO. DESCRIPTION-LOCATION ANALYSIS
|3T7G7- | 0,3 | pciv
+0 See Attudhmen |
A4 & |
I -
FA J//’
AR |
.\ y / g
|
/ ~ I
e T~
— ]
-~ i\
" |
L |
I
|
I
I
e 137767 S
¢ Laboratory No. # Received By -/ (] ’nmeq - 56
¢ Date of Package Delivery </ (7/ \O # Shipping Bill Retained: YES] NONE[__]
[
# Condition of Package on Receipt O\C ® Condition of Custody Seal -}JﬂQé \/€<~ s 0¥\
(NOTE: If the package has sustained substantial damage or the custody seal is broken, stop and contact the project manager and the shipper.)
# No. of Samples # Chain-of-Custody Signature.
# Date of Acceptance into Sample Bank g/ ’ T/ ‘O # Misc. Info
# Disposition of Samples m S ( l b$

300 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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SUBMITTAL FORM/Laboratory Services «,

TURNAROUND TIME: STD Il 48 HR. I 24 )RE‘INQU!SHED BY
<8 HR.IIER WKNDHEEEEE OTHER: ® TIME / DATE

paGE N or IR

» CLIENT-EC W G CIYNOEYIWONYTAL. 3 DATE OF SHIPMENT # CARRIER
» ADDRESS_ 2 711 W\OMSmV\A\Ié OFG I0L s CLIENT P.O.NO. -

Lenkenood. , CAANUF R __ ».CLIENT JOBIPROJECT ID NO(S).D0 2L,
) TELEPHONE_ 415 - 264-CJII QIRY = Anaconda.. Bz
» coNTACT___Madqie  TAMEAIN _§ PACKAGE SHIPPED FROM
» RESULTS REQUESTED VIA VERBALD FAX(] E-MAIL ENALCARINAS P ez, - corn
(NOTE: Complete written reports will follow all analyses, in addition to any prior transmitted verbal, fax or e-mail results) FAX NO.
» DATE/TIME OF SAMPLE COLLECTION S- 40 /U U751 = (0872
» SAMPLE PRESERVATIVES HOLDING TIMES
# NO. OF SAMPLES SENT 0 SAMPLER'S NAME

SIGNATURE PRINTED

» TYPE: OWATER [JWASTE WATER OISOIL OJFILTER [JSORBENT TUBE O IMPINGER [ OTHER

] e
(FOR EMS ONLY) VOLULE )

EMS Sample No. CLIENT SAMPLE NO. DESCRIPTION/LOCATION/ANALYSIS Foare e o
177401~ (P4 NOSH 740G
20i0- "
42010 - |02 i
) DE‘ L"ZO“) 'Oi AE a4 — nr i
hDMZOD-0 =2 AU vont |
APH20I0-12 |
\-09H2010-0D |
A‘OﬂL}ZO_IO U :
/ "\EW 2010-(A |
\/ ATRIY2010-Dy N |
Py ]
Y |
@/ T
1137807
N ) Laboratory No. = i ived B ; : # Time
i # Date of Package Delivery 7‘7 ) D } U » Shipping, Bill Retained:\ YES ] NoNe[_]
% # Condition of Package on Receipt DK—' ’ ConditionM
7)) (NOTE: If the package has sustained substantial damage or the custody seal is broken, stop and contact the project manager and the shipper.)
=
2 # No. of Samples lU U # Chain-of-Custody Signature.
Q ate o écé—t;nce into Sampie Bank # Misc. Info
tw : zl::ostl:n o: Samples - W\g

300 EMS | ARORATORIFS 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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(¥ ¥ aboratory Submittal Form Page 1 of 1
| Date: Time: Relinguished by:
Client: Ecology & Environmental Inc. Date of Shipment:
Address: 3700 Industry Ave. Ste 102 Shipped from: Carrier:

Lakewood, CA 90712 Client P.0. No: RAAA

Telephone: 415-264-9962 Client Project ID: 72U 4A% . 200 O\ p
Contact: PARIARDA 2 MO 'k Com
Results via: 0 Fax No: O Email address: Y WPOZDS O Verbal
{Complete written reports wil follow all a jn addition to any prior verbal, fax, or email results)
Turnaround Time: %\ Sample Preservatives:
Number of Samples: Y — Sampler's Name:
Date & Time of Sample Collection: Holding Times: Signature:
Type: O Water O Waste Water O Soil O Filter O Impinger O Sorbent Tube 0O Other

EMS Only
2100\ | A-05172010-01 NIOSH 7400
Pl A-05172010-01D .
MLl A-05172010-02 .

P>

A-05172010-03

A-05172010-04

A-05172010-05

-Adw A-05172010-06 SEE ATTACHMENT "

VY BB-05172010 "

B FB-05172010-01 "

Y FB-05172010-02 "
fo

/ . \\
17 N
Laboratory Number: 1 3 7 8 1 9 Received by: VA\M\M <—9 Time: 10:05
: LAY
Date of Package Delivery: 5/19/2010 Shipping Bill Retainddd) yes
Condition of Package on Receipt: OK Condition of Custody Seal: NONE
Number of Samples: 10 Chain of Custody Signature:
Disposition of Samples: EMS LABS Misc. Info: SF 7/06

EMS Laboratories 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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(SF 6/07)

FOR EMS ONLY .

BBl - Bo)

SUBMITTAL FORM Laboratory Services \6’,9 U/L

TURNAROUND TIME: STD I 48 HR. I 24 HR. l'. »RELINQUISHED BY
<8 HR. I wWKND I OTHER: ?» TIME / DATE

» cuent LLOLOEM ‘U\\ PO W EATH » DATE OF SHIPMENT_______# CARRIER

’ ADDRESi \ L # CLIENT P.0.NO. DDLAS 1020 DIRP
AW a2 » CLIENT JOB/PROJECT ID NO(S). _ DA

# TELEPHONE Ziiinsiu]

» CONTACT » PACKAGE SHIPPED FROM

» RESULTS REQUESTED VIA VERBALL] FAXL] EMAITR] — E-mal REDOWALDSBENE -COM

(NOTE: Corrlp!etewmtanreponswmfollowalanalyses in addition to any prior fransmitted verbal, fax or e-mail results) FAX NO

# DATE/TIME OF SAMPLE COLLECTION
# SAMPLE PRESERVATIVES HOLDING TIMES
# NO. OF SAMPLES SENT SAMPLER'S NAME

SIGNATURE PRINTED

» TYPE: DWATER (JWASTE WATER OSOIL OFILTER [ SORBENT TUBE [IIMPINGER [iOTHER

(FOR EMS ONLY)

EMS Sample No.

CLIENT SAMPLE NO.
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-F0 S B DSI0N-1d

DESCRIPTION LOCATION ANALYSIS

DK uD0L

- kol
- DL
-KD5

- BB B eR-0SI0D

|
l
|
i
|
|
|
ol BAD5I2010-Dig :
:
|
!
i
|
|
!

0 It paIR00- 1)
AT e 516007 ~
// —
/ I
/ T~—
/ ]
137 — "W
# Laboratory No. 8 6 2 ® Received By%“ M ! #® Time z Z/_E 2
# Date of Package Delivery o ] 7/()[ 1O # Shipping Bill Retained: Yss@ _NonE[ ]
# Condition of Package on Receipt m/ ¥ Condition of Custody Seal ~

(NOTE: If the package has sustained substantial damage or the custody seal is broken, stop and contact the project manager and the shipper.)

# No. of Samples ‘D ) 3 # Chain-of-Custody Signature (/
# Date of Acceptance into Sample Bank q l Z D ,I ( O # Misc. Info. /‘4’
® Disposition of Samples v f \ RP? S

30O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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138057

| JoaX* Y Laboratory Submittal Form Page 1 of 1
Date: Time: Relinquished by:
Client: Ecology & Environment Date of Shipment:
Address: 3700 Industry Ave., Ste. 102 Shipped from: Carrier:
Lakewood, CA 90712 Client P.O. No:
Telephone: Client Project ID: Anaconda Mine Removal
Contact: H. Edwards
Results via: O Fax No: ail address: O Verbal
(Complete written reports will follow all analyses, in addition to any prior verbal, fax, or / results)
Turnaround Time: Standard ' ample Preservatives;
Number of Samples: 14 4 / Sampler's Name:
Date & Time of Sample Collection: ‘ Holding Times: Signature:
Type: ‘0 Water O WasteWater 0 Sail O Filter O Impinger O Sorbent Tube O Other

EMS Only

o 9 e SEE ATTACHMENT

wowontuon: 138057 sty @‘V\Q{G(/ A e o

Date of Package Delivery: 5/28/2010 Shipping Bill Retained? U ) yes
Condition of Package on Receipt: OK Condition of Custody Seal: // yes

Number of Samples: 14 Chain of Custody Signature: S g 2—
Disposition of Samples: EMS LABS Misc. Info: SF 7106

EMS Laboratories 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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X <) Laboratory Submittal Form

Page 1 of 1

EMS Only

Eeus- 1\ .

PCM

Date: Time: Relinquished by:
Client: Ecology & Environment Date of Shipment:
Address: 3700 Industry Ave., Ste. 102 Shipped from: Carrier:
Lakewood, CA 90712 Client P.O. No: 002693-2080-01RP
Telephone: Client Project ID: Anaconda Removal
Contact: H. Edwards
Results via; O Fax No: O Email address: hedwards @ene.com 0 Verbal
(Complete written reports will follow all analyses, in addition to any prior verbal, fax, or email results)
Tumaround Time: Standard Sample Preservatives:
Number of Samples: 21 Sampler's Name:
Date & Time of Sample Collection: Holding Times: Signature:
Type: 0O Water 0O Waste Water OO Soil O Filter O Impinger O Sorbent Tube 0 Other

o :

[ 2

SEE ATTACHMENT

12842 - 1184

3Bz~ D1

1o ‘

\20U3 - D57

\20% - DF3Ls

2013 B

\2)@"—{5" Q( 10]

TD 1

\z\u3 - A%n

\26M2 Q230

ZBM3- 48 i

1303 -9\

oM A

Laboratory Number:

138143

Date of Package Delivery:

6/3/2010

¥ ]

Received by: \0“ @’\\/M\,kv "“_QI Time:

9:45

Shipping Bill Retain;ed’.i‘ LA

\

| ves

Condition of Package on Receipt:

OK Condition of Custody Seal:

NONE

Number of Samples:

21

Chain of Custody Signature:

Disposition of Samples:

EMS LABS

Misc. Info:

SF 7/06

EMS Laboratories 117 West Bellevue Drive / Pasadena CA 91105-2503 / 626-568-4065
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Lisa Monroe & Associates, Inc.
P.O. Box 2252
Sparks, NV 89432
Phone/Fax: 775-355-1011

Final Clearance Report
Date of Report: 5-27-10 Date of Inspection: 5-27-10
Contractor/Owner: Environmental Quality management
Address: 6825 216™ Street SW, Suite J
City, State & Zip: Lynnwood, WA 98036

Project Name: Anaconda Mine Office-Asbestos Abatement Clearance

Project Location: 102 Birch Road, Yerington, NV

Lisa Monroe & Associates performed a visual inspection and collected final clearance
samples within the asbestos containment located in the Anaconda Mine Office building
at 1-2 Birch Road, Yerington, Nevada. The project involved the removal of asbestos
containing wall materials, floor tiles, black mastic, vent duct tape, transite pipe and
exterior transite shingles. Five final clearance samples were collected and submitted to
an accredited laboratory for Phase Contrast Microscopy (PCM) analysis. The PCM
clearance standard is .01 Fibers per Cubic Centimeter (.01 F/CC) of air. The sample
analysis shows that all of the samples are below the current clearance standard. The
asbestos removal area was released to the asbestos abatement contractor for the
containment removal.

The inspection and final clearance testing that was performed involved only the asbestos
removal areas, and this report does not guarantee that the entire facility is free of hazards
associated with asbestos.

Submitted By,

Lua D. Mownroe, President

Lisa Monroe & Associates, Inc.
NV DIROSHES: IIPM0061
CAC: 92-0660
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ASBESTOS TEM LABORATORIES, INC.

NIOSH 7400 Method

Phase Contrast Microscopy
Analytical Report

Report No.: 114230

1350 Freeport Blvd.

Sparks, NV 89431
(775) 3598-3377

FAX (775) 359-2798

With Main Office Located at:
630 Bancroft Way, Berkeley CA 94710

Ph. (510) 704-8930 Fax (510) 704-8929
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ASBESTOS TEM LABORATORIES, INC

May/27/2010

Ms. Lisa Monroe

Lisa Monroe & Associates
P.O. Box 2252

Sparks, NV 89432

RE: LABORATORY REPORT #114230
Phase contrast microscopy analytical results for 5 air sample(s).
Job Site: Anaconda Mine Office, 103 Birch Street
Job No.: 10-NV-7812

Enclosed please find the analytical results for one or more air samples submitted for phase contrast
microscopy (PCM) analysis. All analysts participate in the American Industrial Hygiene Association
(AIHA) Asbestos Analyst Registry Registry proficiancy testing program.

Prior to analysis, air sample cassettes are logged-in and all data pertinent to the sample is recorded into
a computer based laboratory information management system. The samples are checked for damage or
disruption of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample.

A hard copy log-in sheet containing all pertinent information concerning the sample is generated. This
and all other relevant paper work are kept with the sample throughout the analytical procedures to
assure proper sample tracking.

After sample login is complete, the air samples are analyzed as follows: Air filters are individually
removed from the cassette holders, a quarter section is separated and placed onto a glass microscope
slide. The filter section is collapsed using a "QuikFix" acetone vaporizer. A drop of Triacetin is added
and a coverslip is emplaced over the filter. The slide is then placed under an Olympus CH-2 or Meiji
ML-POL Phase Contrast Microscope. Fibers are counted until either 100 fibers are counted in a
minimum of 20 fields or 100 fields total are observed. Analytical results are calculated according to
NIOSH 7400 protocols. Data is then compiled into a standard report format and subjected to a quality
assurance review before the information is released to the client.

Sincerely Yours,

Laboratory Manager
ASBESTOS TEM LABORATORIES, INC.

1350 FREEPORT BLVD., UNIT 104 e SPARKS, NV 89431 ° (775) 359-3377 ® FAX (775) 359-2798

With Main Office in Berkley, CA Ph. (510) 704-8930 Fax(510) 704-8929



PHASE CONTRAST MICROSCOPY

ANALYTICAL REPORT
NIOSH 7400 Method Page: lof 1
Contact: Ms. Lisa Monroe Samples Submitted: 5 Report No.: 114230
Date Submitted: May-27-10
Address: 1 jsa Monroe & Associates Samples Processed: 5

Date Reported: May-27-10

P.O. Box 2252 . . .
3 tr
Sparks, NV 89432 Job Site / No. ?gic;o;,nc;: lIvzime Office, 103 Birch Street
SAMPLE ID FIBERS FIBERS FIBERS LOCATION/
per CC 95% UCL r FIELDS] per FILTER DESCRIPTION
Final, Southeast Room
NV-7812-1.
< 0.0021 < 0.0040 - 305 < 1962 _—— Bons Tl FhowBmaEo
LabID# 913-02175-001 1283.6 129 9.95
Final, South Hall
NV-7812-2. < 0.0021 (< 0.0021 5.5 < 490 . .
100 Volume(l) Pump Time(Min) Flow Rate(ILPM)
LabID# 913-02175-002 1279.0 129 9.915
Final, Center West Room
NV-7812-3. < 0.0021 {< 0.0056 55 {< 4% o
100 Volume(L) Pump Time(Min) Flow Rate{L.PM)
LabID# 913-02175-003 1282.3 129 9.94
Final, North End of Hall
NV-7812-4. < 0.0021 |< 0.0046 55 |< 981 o
100 (Volume(I) Pump Tim: n) Flow Rate(LPM)
LabID# 913-02175-004 1290.9 130 993
Final, Northwest Room
NV-7812-5.
< 0.0021 < 0.0056 : 365 < 490 — R
LabID# 913-02175-005 1284.2 129 9.955

Volume(l,) Pump Time(Min) Flow Rate(LPM)

LabID #

Volume(l) Pump Time(Min) Flow Rate(1.PM)
LabID #

Volume(l,) Pump Time(Min) Flow Rate(1LPM)
LabID #

(Volume(L) Pump Time(Min) Flow Rate(LPM)
LabID #

[Volume(L.) Pump Time(Min) Flow Rate(1.PM)
LabID #

Detection Limit = 7 Fibers/MM2
Reviewer E : 7 : Analyst E ! 7 :

Dottie Guilbert
ASBESTOS TEM LABORATORIES, INC.

1350 Freeport Blvd., Sparks, NV 89431

With Main Office in Berkley, CA (510) 704-8930

Dottie Guilbert
(775) 359-3377
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Appendix G: Laboratory Data Reports
@ for Evaporation Pond

G-1



1005034 FINAL 06 21 10 1114

Y United States Environmental Protection Agency

g [ o *% Region 9 Laboratory
g M. g 1337 S. 46th Street Building 201
)
%, S Richmond, CA 94804
4L pRO ‘«9«
Subject: Analytical Testing Results - Project R10S65
SDG: 10141C
From: Brenda Bettencourt, Director
EPA Region 9 Laboratory
MTS-2
To: Thomas Dunkelman
Emergency Response Section
SFD-9-2

Attached are the results from the analysis of samples from the Anaconda Mine 2010 Old
Raffinate Pond Sampling project. These data have been reviewed in accordance with
EPA Region 9 Laboratory policy.

A full documentation package for these data, including raw data and sample custody
documentation, is on file at the EPA Region 9 Laboratory. If you would like to request
additional review and/or validation of the data, please contact Eugenia McNaughton at the
Region 9 Quality Assurance Office.

If you have any questions, please ask for Richard Bauer, the Lab Project
Manager at (510)412-2300.

Analyses included in this report:

Metals by ICP Metals by ICP
pH pH
pH Percent Solids
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United States Environmental Protection Agency
Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG:

10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
ANALYTICAL REPORT FOR SAMPLES
Sample ID Laboratory ID Matrix Date Collected Date Received
EP-S-01 1005034-01 Waste, Aqueous 05/19/10 09:05 05/21/10 10:15
EP-S-02 1005034-02 Waste, Solid 05/19/10 09:15 05/21/10 10:15
EP-D-01 1005034-03 Waste, Aqueous 05/19/10 09:30 05/21/10 10:15
EP-D-02 1005034-04 Waste, Solid 05/19/10 09:35 05/21/10 10:15

SDGID 10141C

Work Order(s)
1005034

pH: Samples were re-run past the requested 24-hr hold time because the original run did not include a QC duplicate. Final

results with proper QC were not flagged, however, as the samples were found to be classified as waste (ie, not water or

soil) and did not require 24-hr hold time.

1005034 FINAL 06 21 10 1114

Page 1 of 10
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Fax:(510) 412-2302

Phone:(510) 412-2300

Project Manager: Thomas Dunkelman
Project Number: R10S65

Project: Anaconda Mine 2010 Old Raffinate Pond

75 Hawthorne Street

San Francisco CA, 94105

Emergency Response Section

SDG: 10141C
Reported: 06/21/10 11:14

Sampling

Sample Results
Reanalysis / Qualifiers / Quantitation

Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-01 Waste, Aqueous - Sampled: 05/19/10 09:05
Sample ID:  EP-S-01 Metals by EPA 200 Series Methods
Antimony ND U 200 ug/L BOE0103 05/26/10  06/04/10  200.7/SOP505
Arsenic ND 200 " " " 06/05/10  200.7/SOP505
Barium ND U 100 " " " 06/04/10  200.7/SOP505
Beryllium 1,400 10 " " " " 200.7/SOP505
Cadmium 170 50 " " " " 200.7/SOP505
Chromium 2,300 100 " " " " 200.7/SOP505
Cobalt 55,000 100 " " " " 200.7/SOP505
Copper 4,400,000 2,000 " " " 06/01/10  200.7/SOP505
Lead 1,400 800 " " " 06/04/10  200.7/SOP505
Molybdenum ND U 2,000 " " " 06/04/10  200.7/SOP505
Nickel 33,000 100 " " " 06/04/10  200.7/SOP505
Selenium 240 200 " " " " 200.7/SOP505
Silver ND U 100 " " " " 200.7/SOP505
Thallium 770 400 " " " 06/04/10  200.7/SOP505
Vanadium 51 Cl,J 100 " " " 06/04/10  200.7/SOP505
Zinc 64,000 2,000 " " " 06/01/10  200.7/SOP505
Sample ID: EP-S-01 Conventional Chemistry Parameters by APHA/EPA Methods
pH RE1 2.2 0.10 pH Units BOE0101 05/25/10  05/25/10  SM4500-H+/SOP 580
Lab ID: 1005034-02 Waste, Solid - Sampled: 05/19/10 09:15
Sample ID:  EP-S-02 Metals by EPA 6000/7000 Series Methods
Antimony ND U 3.3 mg/kg dry BOEO111 05/27/10  06/07/10  6010C/SOP503
Arsenic ND U 33 " " " " 6010C/SOP503
Barium ND J,Q4,U 8.2 " " " " 6010C/SOP503
Beryllium 1.7 0.16 " " " " 6010C/SOP503
Cadmium 043 CI,J 0.82 " " " " 6010C/SOP503
Chromium 5.6 1.6 " " " " 6010C/SOP503
Cobalt 130 33 " " " " 6010C/SOP503
Copper 5,700 6.6 " " " " 6010C/SOP503
Lead ND U 49 " " " " 6010C/SOP503
Molybdenum ND J,Q4,U 8.2 " " " " 6010C/SOP503
Nickel 83 8.2 " " " " 6010C/SOP503
Selenium ND U 33 " " " " 6010C/SOP503
Silver ND U 1.6 " " " " 6010C/SOP503
Thallium ND U 8.2 " " " " 6010C/SOP503
Vanadium ND U 33 " " " " 6010C/SOP503
Zinc 120 13 " " " " 6010C/SOP503
Sample ID: EP-S-02 Conventional Chemistry Parameters by APHA/EPA Methods
pH REl 2.5 0.10 pH Units BOE0102 05/25/10  05/25/10  9040C/9045D/SOP58:
% Solids 57 1 % BOF0014 06/03/10  06/04/10  3550C/SOP460

1005034 FINAL 06 21 10 1114

Page 2 of 10



OQ«EDSTA% United States Environmental Protection Agency

=

! &% Region 9 Laboratory

S N‘ 2 <
%’% ,\5 1337 S. 46th Street, Building 201, Richmond, CA 94804
1 prot® Phone:(510) 412-2300 Fax:(510) 412-2302
Project Manager: Thomas Dunkelman Emergency Response Section SDG: 10141C
Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Sample Results
Reanalysis / Qualifiers / Quantitation

Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-03 Waste, Aqueous - Sampled: 05/19/10 09:30
Sample ID:  EP-D-01 Metals by EPA 200 Series Methods
Antimony ND U 200 ug/L BOE0103 05/26/10  06/04/10  200.7/SOP505
Arsenic ND U 200 " " " 06/05/10  200.7/SOP505
Barium ND U 100 " " " 06/04/10  200.7/SOP505
Beryllium 1,400 10 " " " " 200.7/SOP505
Cadmium 180 50 " " " " 200.7/SOP505
Chromium 2,400 100 " " " " 200.7/SOP505
Cobalt 55,000 100 " " " " 200.7/SOP505
Copper 4,600,000 2,000 " " " 06/01/10  200.7/SOP505
Lead 1,400 800 " " " 06/04/10  200.7/SOP505
Molybdenum ND U 2,000 " " " 06/04/10  200.7/SOP505
Nickel 33,000 100 " " " 06/04/10  200.7/SOP505
Selenium 140 C1,J 200 " " " " 200.7/SOP505
Silver ND U 100 " " " " 200.7/SOP505
Thallium 740 400 " " " 06/04/10  200.7/SOP505
Vanadium ND U 100 " " " 06/04/10  200.7/SOP505
Zinc 67,000 2,000 " " " 06/01/10  200.7/SOP505
Sample ID: EP-D-01 Conventional Chemistry Parameters by APHA/EPA Methods
pH REI 2.2 0.10 pH Units BOE0101 05/25/10  05/25/10  SM4500-H+/SOP 580
Lab ID: 1005034-04 Waste, Solid - Sampled: 05/19/10 09:35
Sample ID:  EP-D-02 Metals by EPA 6000/7000 Series Methods
Antimony ND U 7.2 mg/kg dry BOEO111 05/27/10  06/07/10  6010C/SOP503
Arsenic ND U 7.2 " " " " 6010C/SOP503
Barium ND U 18 " " " " 6010C/SOP503
Beryllium 2.1 0.36 " " " " 6010C/SOP503
Cadmium ND U 1.8 " " " " 6010C/SOP503
Chromium 7.1 3.6 " " " " 6010C/SOP503
Cobalt 180 72 " " " " 6010C/SOP503
Copper 6,000 14 " " " " 6010C/SOP503
Lead ND U 11 " " " " 6010C/SOP503
Molybdenum ND U 18 " " " " 6010C/SOP503
Nickel 110 18 " " " " 6010C/SOP503
Selenium ND U 7.2 " " " " 6010C/SOP503
Silver ND U 3.6 " " " " 6010C/SOP503
Thallium ND U 18 " " " " 6010C/SOP503
Vanadium ND U 7.2 " " " " 6010C/SOP503
Zinc 150 29 " " " " 6010C/SOP503
Sample ID: EP-D-02 Conventional Chemistry Parameters by APHA/EPA Methods
pH REI 1.7 0.10 pH Units BOE0102 05/25/10  05/25/10  9040C/9045D/SOPSS8!
% Solids 52 1 % BOF0014 06/03/10  06/04/10  3550C/SOP460

1005034 FINAL 06 21 10 1114 Page 3 of 10
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United States Environmental Protection Agency
Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Sample Results
Reanalysis / Qualifiers / Quantitation
Analyte Extract Result Comments Limit Units Batch Prepared Analyzed Method
Lab ID: 1005034-04 Waste, Solid - Sampled: 05/19/10 09:35

1005034 FINAL 06 21 10 1114

Page 4 of 10
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Sampling

Project: Anaconda Mine 2010 Old Raffinate Pond

Emergency Response Section SDG: 10141C
75 Hawthorne Street
San Francisco CA, 94105

Reported: 06/21/10 11:14

Quality Control

Analyte Result

Qualifiers /

Comments Limit

Quantitation

) Spike Source %REC RPD RPD
Units Level Result ~ %REC Limits Limit

Batch BOE0101 - - General Inorganic - pH by 150.1

Duplicate (BOE0101-DUP1)

Source: 1005034-01RE1

Prepared & Analyzed: 05/25/10
Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

pH 2.17 0.1 pH Units 2.18 0.5 20
Reference (BOE0101-SRM1)
pH 7.02 pH Units  7.00 100 98.6-101.4

Batch BOE0102 - -Water Extract Inorg - pH by 9000 series

Duplicate (BOE0102-DUP1)

Source: 1005034-02RE1

Prepared & Analyzed: 05/25/10
Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

pH 2.5 0.1 pH Units 2.54 2 20
Reference (BOE0102-SRM1)
pH 7.02 pH Units  7.00 100 98.6-101.4

Batch BOE0103 - 200 Series Digest - Metals by 200.7

Blank (BOE0103-BLK1)

Prepared: 05/26/10 Analyzed: 06/01/10
Metals by EPA 200 Series Methods - Quality Control

Aluminum ND U 100 ug/L
Antimony ND U 20 "
Arsenic ND U 20 "
Barium ND U 0 "
Beryllium ND U 1"
Boron ND U 100 "
Cadmium ND U 5"
Calcium ND U o "
Chromium ND U 0 "
Cobalt ND U o "
Copper ND U 10 "
Iron ND U 100 "
Lead ND U 20 "
Lithium ND U 5 "
Magnesium ND U 500 "
Manganese ND U 5 "
Molybdenum ND U 20 "
Nickel ND u o "
Potassium ND U 2,000 "
Selenium ND U 20 "
Silica (Si02) ND U 500 "
Silver ND U 10 "
Sodium ND U 500 "
Thallium ND U 20 "
Vanadium ND U 0 "
Zinc ND u o "
LCS (BOE0103-BS1)

Aluminum 2,020 100 ug/L 2000 101 85-115 200
Antimony 838 20 " 800 105 85-115 200

1005034 FINAL 06 21 10 1114

Page 5 of 10
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

Phone:(510) 412-2300

Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Emergency Response Section
75 Hawthorne Street

SDG: 10141C
Reported: 06/21/10 11:14

Project: Anaconda Mine 2010 Old Raffinate Pond

San Francisco CA, 94105

Sampling
Quality Control
1 . . 1 0,
S o g S e T
Batch BOE0103 - 200 Series Digest - Metals by 200.7 Prepared: 05/26/10 Analyzed: 06/05/10
Metals by EPA 200 Series Methods - Quality Control
LCS (BOE0103-BS1)
Arsenic 844 20 " 800 105 85-115 200
Barium 200 o " 200 100 85-115 200
Beryllium 200 " 200 100 85-115 200
Boron 298 o0 " 300 99 85-115 200
Cadmium 203 5 " 200 101 85-115 200
Calcium 975 o " 1000 98 85-115 200
Chromium 402 0 " 400 101 85-115 200
Cobalt 199 0 " 200 99 85-115 200
Copper 299 0 " 300 100 85-115 200
Tron 3,060 100 " 3000 102 85-115 200
Lead 1,010 20 " 1000 101 85-115 200
Lithium 208 5 " 200 104 85-115 200
Magnesium 1,990 500 " 2000 100 85-115 200
Manganese 206 5 " 200 103 85-115 200
Molybdenum 402 20 " 400 101 85-115 200
Nickel 521 0 " 500 104 85-115 200
Potassium 10,100 2,000 " 10000 101 85-115 200
Selenium 2,140 20 " 2000 107 85-115 200
Silica (Si02) 2,040 500 " 2000 102 85-115 200
Silver 75.1 10 " 75.0 100 85-115 200
Sodium 3,130 500 " 3000 104 85-115 200
Thallium 2,000 20 " 2000 100 85-115 200
Vanadium 296 0 " 300 99 85-115 200
Zinc 203 o " 200 102 85-115 200
Matrix Spike (BOE0103-MS4) Source: 1005034-01
Antimony 6,550 200 ug/L 8000 ND 82 70-130 20
Arsenic 7,180 200 " 8000 ND 90 70-130 20
Barium 1,620 0 " 2000 ND 81 70-130 20
Beryllium 3,030 o " 2000 1,370 83 70-130 20
Cadmium 1,650 50 " 2000 174 74 70-130 20
Chromium 5,360 00 " 4000 2,340 76 70-130 20
Cobalt 55,100 Q10 o0 " 2000 55,300 NR 70-130 20
Copper 4,250,000 Q10 2,000 " 3000 4,360,000 NR 70-130 20
Lead 10,700 800 " 10000 1,400 93 70-130 20
Molybdenum 4,330 2,000 " 4000 ND 108 70-130 20
Nickel 36,100 Q10 o0 " 5000 33,200 57 70-130 20
Selenium 19,300 200 " 20000 237 95 70-130 20
Silver 621 o " 750 ND 83 70-130 20
Thallium 17,200 400 " 20000 772 82 70-130 20
Vanadium 2,430 00 " 3000 50.6 79 70-130 20
Zinc 63,600 Q10 2,000 " 2000 63,500 6 70-130 20

1005034 FINAL 06 21 10 1114

Page 6 of 10
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Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804

S
AL prot® Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65
Project: Anaconda Mine 2010 Old Raffinate Pond

Emergency Response Section

75 Hawthorne Street

San Francisco CA, 94105

SDG: 10141C
Reported: 06/21/10 11:14

Sampling
Quality Control
1 . . 1 0,
T e S e T
Batch BOE0103 - 200 Series Digest - Metals by 200.7 Prepared: 05/26/10 Analyzed: 06/04/10
Metals by EPA 200 Series Methods - Quality Control
Matrix Spike Dup (BOE0103-MSD4) Source: 1005034-01
Antimony 6,680 200 ug/L 8000 ND 83 70-130 2 20
Arsenic 7,090 200 " 8000 ND 89 70-130 1 20
Barium 1,600 00 " 2000 ND 80 70-130 1 20
Beryllium 3,010 10 " 2000 1,370 82 70-130 0.6 20
Cadmium 1,670 50 " 2000 174 75 70-130 1 20
Chromium 5,440 o " 4000 2,340 77 70-130 1 20
Cobalt 55,000 Q10 00 " 2000 55,300 NR 70-130 0.3 20
Copper 4,560,000 Q10 2,000 " 3000 4,360,000 NR 70-130 7 20
Lead 10,700 800 " 10000 1,400 93 70-130 0.1 20
Molybdenum 4,600 2,000 " 4000 ND 115 70-130 6 20
Nickel 36,000 Q10 o " 5000 33,200 55 70-130 0.2 20
Selenium 19,600 200 " 20000 237 97 70-130 1 20
Silver 626 100 " 750 ND 84 70-130 0.9 20
Thallium 17,200 400 " 20000 772 82 70-130 0.03 20
Vanadium 2,410 00 " 3000 50.6 79 70-130 0.7 20
Zinc 68,000 Q10 2,000 " 2000 63,500 226 70-130 7 20
Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010 Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control
Blank (BOE0111-BLK1)
Antimony ND U 2 mg/kg
wet
Arsenic ND U 2 "
Barium ND U 5"
Beryllium ND U 01 "
Cadmium ND U (U
Chromium ND U "
Cobalt ND U 2"
Copper ND 18} 4 "
Lead ND U 30"
Molybdenum ND U 5 "
Nickel ND u 5"
Selenium ND U 2 "
Silver ND U 1"
Thallium ND U 5"
Vanadium ND U 2 "
Zinc ND U g "
Matrix Spike (BOE0111-MS1) Source: 1005034-02
Antimony 130 3.3 mg/kg 166 ND 79 75-125 20
dry
Arsenic 509 33 0" 662 ND 77 75-125 20
Barium 449 17 " 662 ND 68 75-125 20
Beryllium 16.7 033 " 16.6 1.71 91 75-125 20

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman

Emergency Response Section

SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14
Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Quality Control
Qualifiers / Quantitation ) Spike Source %REC RPD RPD
Analyte Result Comments Limit Units Level Result ~ %REC Limits Limit

Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010

Matrix Spike (BOE0111-MS1)

Source: 1005034-02

Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control

Cadmium 13 083 " 16.6 0.427 76 75-125 20
Chromium 56 1.7 " 66.2 5.62 76 75-125 20
Cobalt 302 66 " 166 133 102 75-125 20
Copper 6,260 Q10 13 " 82.8 5,670 711 75-125 20
Lead 126 5 " 166 ND 76 75-125 20
Molybdenum 123 83 " 166 ND 74 75-125 20
Nickel 213 83 " 166 83.2 79 75-125 20
Selenium 500 33 0" 662 ND 75 75-125 20
Silver 13.2 7" 16.6 ND 80 75-125 20
Thallium 508 83 " 662 ND 77 75-125 20
Vanadium 132 33 0" 166 ND 80 75-125 20
Zinc 296 26 " 166 124 103 75-125 20
Matrix Spike Dup (BOE0111-MSD1) Source: 1005034-02
Antimony 133 3.5 mg/kg 170 ND 78 75-125 2 20
dry
Arsenic 524 35 0" 681 ND 77 75-125 3 20
Barium 471 8 " 681 ND 69 75-125 5 20
Beryllium 16.9 035 " 17.0 1.71 89 75-125 1 20
Cadmium 13.4 088 " 17.0 0.427 76 75-125 3 20
Chromium 57.6 1.8 " 68.1 5.62 76 75-125 3 20
Cobalt 312 7" 170 133 105 75-125 3 20
Copper 6,530 Q10 4 " 85.2 5,670 1000 75-125 4 20
Lead 129 53 " 170 ND 76 75-125 3 20
Molybdenum 125 88 " 170 ND 73 75-125 2 20
Nickel 225 88 " 170 83.2 83 75-125 5 20
Selenium 512 35 " 681 ND 75 75-125 3 20
Silver 13.4 8 " 17.0 ND 79 75-125 2 20
Thallium 523 88 " 681 ND 77 75-125 3 20
Vanadium 132 35 0" 170 ND 78 75-125 0.4 20
Zinc 305 28 " 170 124 106 75-125 3 20
Reference (BOE0111-SRM1)
Antimony 216 2 mg/kg 213 102 60.75-140
wet
Arsenic 978 2" 930 105 65.98-134
Barium 5.6 5" 5.30 106 47.17-153
Beryllium 19.2 01 " 18.8 102 81.38-118
Cadmium 38.5 05 " 41.6 93 77.16-123
Chromium 100 " 96.5 104 80.06-119
Cobalt 134 2" 140 96  82.42-118
Copper 6,460 20 " 6680 97 85.73-114
Lead 197 30" 224 88  74.82-125
Nickel 553 5" 56.8 97  76.58-123

1005034 FINAL 06 21 10 1114
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Project Manager: Thomas Dunkelman Emergency Response Section SDG: 10141C

Project Number: R10S65 75 Hawthorne Street Reported: 06/21/10 11:14

Project: Anaconda Mine 2010 Old Raffinate Pond San Francisco CA, 94105
Sampling
Quality Control
Qualifiers / Quantitation ) Spike Source %REC RPD RPD
Analyte Result Comments Limit Units Level Result ~ %REC Limits Limit

Batch BOEO111 - 3050B Sld Acid Dig - Metals by 6010

Reference (BOE0111-SRM1)

Prepared: 05/27/10 Analyzed: 06/07/10
Metals by EPA 6000/7000 Series Methods - Quality Control

Selenium 48.4 2" 37.0 131 47.57-152

Silver 24.6 " 20.9 118  63.16-136

Thallium 33.8 50" 38.1 89  64.57-135

Vanadium 71 2 " 65.8 108  80.55-119

Zinc 177 g " 175 101 72.97-127

Batch BOF0014 - Solids, Dry Weight (Prep) - Solids, Dry Prepared: 06/03/10 Analyzed: 06/04/10
Weight Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control
Blank (BOF0014-BLK1)

% Solids ND U 1 %

Duplicate (B0OF0014-DUP1) Source: 1005034-02

% Solids 55 1 % 57 4 20

1005034 FINAL 06 21 10 1114
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United States Environmental Protection Agency

Region 9 Laboratory

1337 S. 46th Street, Building 201, Richmond, CA 94804
Phone:(510) 412-2300 Fax:(510) 412-2302

Project Manager: Thomas Dunkelman
Project Number: R10S65

Project: Anaconda Mine 2010 Old Raffinate Pond

Sampling

Emergency Response Section
75 Hawthorne Street
San Francisco CA, 94105

SDG:

10141C

Reported: 06/21/10 11:14

Q4

Q10

J
C1

U
NR
RE1, RE2, etc:

Qualifiers and Comments

The matrix spike and/or matrix spike duplicate associated with this sample did not meet recovery criteria for this
analyte (see MS/MSD results for this batch in QC summary)
The analyte concentration in the unfortified sample is significantly greater than the concentration spiked into the
matrix spike and matrix spike duplicate. The reported spike recovery is not a meaningful measure of the dataset's

analytical accuracy.

The reported result for this analyte should be considered an estimated value.

The reported concentration for this analyte is below the quantitation limit.

Not Detected
Not Reported

Result is from a sample re-analysis.

1005034 FINAL 06 21 10 1114
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Sampling Analysis Plan
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Air Sampling and Monitoring
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Yerington, Nevada
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Job No.: 002693.2080.01RP

May 2010

Prepared for:
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Prepared by:
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1 Introduction

The United States Environmental Protection Agency (USEPA) tasked Ecology and Environment,
Inc.’s (E & E’s) Superfund Technical Assessment and Response Team (START) to conduct air
monitoring and sampling during asbestos removal activities at the mine office building that is
proposed for demolition at the Anaconda Mine (the Site) near Y erington, Nevada. The USEPA
will undertake activities to mitigate the potential for exposure during the asbestos removal
activities. Additionally, dust monitoring will be performed during disposal pit excavation and
back-fill.

The specific field sampling and chemical analysis information pertaining to the site is addressed
in this Sampling and Analysis Plan (SAP), in accordance with the following documents. EPA
Requirement for Quality Assurance Project Plans (QA/R-5), March 2001, Guidance on
Systematic Planning Using the Data Quality Objectives Process (QA/G-4), February 2006, and
Guidance on Choosing a Sampling Design for Environmental Data Collection (QA/G-5S),
December 2002.

This SAP describes the project and data use objectives, data collection rationale, quality
assurance goals, and requirements for sampling and analysis activities. It also definesthe
sampling and data collection methods that will be used for this project. This SAP isintended to
accurately reflect the planned data-gathering activities for this investigation; however, site
conditions and additional circumstance may warrant modifications. All significant changes will
be documented in site records and in the final report.

1.1 Project Organization

USEPA Federal On-Scene Coordinator (FOSC) — The USEPA On-Scene Coordinator and
Task Monitor (TM) will be Tom Dunkelman. FOSC Dunkelman is the primary decision-maker
and will direct the project, specify tasks, and ensure that the project is proceeding on schedule
and iswithin budget. Additional dutiesinclude coordination of communication with the START
Project Manager, USEPA Quality Assurance Office, and community residents.

START Project Manager (PM) —Howard Edwards isthe START PM. The PM manages the
project’ s data collection efforts and is responsible for devel oping the SAP, specifically the
documentation of project objectives and preparing and reviewing the draft and final SAP
document. The PM is also responsible for implementing the SAP, coordinating project tasks and
field sampling, managing field data, and completing al preliminary and final reporting.

Principal Data Users— Data generated during the implementation of this SAP will be used by
the FOSC to make decisions regarding potential removal activities.

START Quality Assurance (QA) Coordinator — Howard Edwardsisthe START QA
Coordinator. Mr. Edwards will coordinate with the USEPA’s Quality Assurance Office as
needed.

START Field Team Member (FTM) —-Maggie Tymkow and Adam Smith are the START
FTMs. FTMsareresponsible for the performance of tasks assigned to the START by the
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USEPA. Specifically, FTMs are responsible for implementing the SAP; implementing the
sampling design; collecting, handling, documenting, and transporting samples; generating field
documentation of sampling activities; working with the START QA Coordinator to ensure
project quality assurance goals are met; and preparing afina report for submission to the
USEPA.

Sample Analysisand Laboratory Support — The analytical laboratory has not yet been

identified. The laboratory is responsible for handling, analysis, and documentation of samplesin
accordance with specified anal ytical methods.

1.2 Distribution List

Copies of the final SAP will be distributed to the following persons and organizations:

Tom Dunkelman, USEPA, Region 9
USEPA, Region 9, Quality Assurance Office
E & E START Field Team

E & E START project files

1.3 Statement of the Specific Problem

On September 21, 2009, an asbestos survey was performed at the Anaconda Mine office building
by LisaMonroe & Associates, Inc. (LMA). According to laboratory analysis, the wall texture
contains 1-5 percent (%) chrysotile asbestos; the joint compound contains 1-5% chrysotile
asbestos; the 9- by 9-inch floor tiles contain 1-5% chrysotile asbestos; the black mastic under all
of the floor tiles contains 1-5% chrysotile asbestos; the vent duct tape on the heating, ventilating,
and air conditioning (HV AC) ducting contains 60-70% chrysotile asbestos; and the exterior
siding contains 20-30% chrysotile asbestos. Also noted to be present is a transite flue pipe on the
hot water heater.

The USEPA’s National Emission Standards for Hazardous Air Pollutants (NESHAPS-40 Code
of Federal Regulations [CFR] 61 Subpart A & M) requiresthat al regulated friable and non-
friable asbestos-containing materials (ACMs) be removed from afacility prior the demolition
process. The removal of the regulated ACMs must be performed by an asbestos abatement
contractor. All regulated friable and non-friable ACMs must be disposed at a USEPA approved
landfill that accepts asbestos waste, and all waste must have waste manifest documentation.
Notifications for the asbestos abatement and the demolition must also be filed with the USEPA
Region 9 and Nevada Occupationa Safety and Health Administration (OSHA).

The non-asbestos containing debris from the planned demolition and tires that have been
abandoned on-site will be deposited in excavation pits located at the Anaconda Site. During the
pit excavation and back-filling effort, dust from the activities needs to be monitored,
concentrations documented, and decisions need to be made concerning dust control.

09:002693.2080.01RP 1- 2
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2 Site Background

2.1 SitelLocation and Description

The Siteislocated at 102 Burch Drive near the City of Y erington, Nevada (Figure 2-1). The
geographic coordinates for the Site are 38°59' 38.57" latitude and 119° 11' 53.64" longitude. The
Site covers several square miles and includes Township 13N, Range 25E, Sections 4, 5, 8, 9, 16,
17, 20, and 21 on the Mason Valley and Y erington USGS 7.5 minute quadrangles. The Site
occupies 3,468 acres (about 5.5 square miles) of disturbed land in arura area approximately

1 mile west of the City of Yerington (NDEP, 1994). The Site is bordered to the north by open
agricultural fields, to the west and southwest by the Singatse M ountain Range and the town of
Weed Heights, to the south by Bureau of Land Management (BLM) land, and to the east by
Highway 95A, which separates the site from the City of Y erington (NDEP, 1994; USGS, 1987a;
USGS, 1987b). The Site land ownership includes parcels owned by BLM, Atlantic Richfield
Company, and Arimetco, Inc.

The approximate 8,000-square foot Anaconda Mine office building that is scheduled for
demolition is located on the southeastern portion of the Site. The building location is shown in
Figure 2-2.

2.2 SiteHistory and Previous I nvestigations

The Anaconda Mine site began operation in 1918 and was originally known as the Empire
NevadaMine. From 1951 to 1978, the Site was occupied by the Anaconda Copper Company. In
approximately 1978, the Site was occupied by Atlantic Richfield Company (Atlantic Richfield).
In 1982, Atlantic Richfield sold its interests in the private lands within the site to Don Tibbals, a
local resident, who conducted minor mining operations at the Site. In 1988, Mr. Tibbals
subsequently sold his interests, with the exception of the Weed Heights community, to Arimetco,
Inc. (Arimetco). Arimetco operated a copper recovery operation from existing ore heaps within
the Site from 1989 to November 1999, when they filed for bankruptcy. The Nevada Division of
Environmenta Protection (NDEP) has been managing the Site since January 2000, and in 2004
the state requested USEPA assistance.

An asbestos survey was performed on September 21, 2009 at the Anaconda Mine office building
by LisaMonroe & Associates, Inc. (LMA), and ACMs were identified in the building. The
survey consisted of 28 bulk samples from wall texture, joint compound, floor tiles, black mastic,
celling tile, celling tile glue, vent duct tape, exterior siding and roofing materials.

Based on the asbestos survey, the following regulated friable and Category |1 non-friable ACMs
must be removed by an asbestos abatement contractor prior to the demolition of the facility:

e All wallsand wall texture; 1-5% chrysotile asbestog/friable; approximately 6,300 square
feet.

e Heating, ventilating, and air conditioning (HVAC) vents and vent duct tape; 60-70%
chrysotile asbestog/friable; approximately 30-50 linear feet.
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All 9- by 9-inch floor tiles on concrete and under carpets; 1-5% chrysotile asbestos/non-
friable; approximately 6,800 square feet.

All black mastic under floor tiles; 1-5% chrysotile asbestos/non-friable; approximately
6,800 square feet.

All exterior siding; 20-30% chrysotile asbestos/non-friable; approximately 5,300 square
feet.

Flue pipe on hot water heater; chrysotile asbestos/non-friable; approximately 25 linear
feet.

Based on the asbestos survey, the following conclusions were made by LMA:

Not al of the wall texture contains 1-5% chrysotile asbestos; however, the walls still
contain atrace amount of asbestos and a defining line distinguishing asbestos content
above and below 1% can not be drawn. Therefore, all of the walls with wall texture will
need to be removed.

The asbestos-containing floor tiles and black mastic are on concrete and are also present
under the carpets. All of the floor tiles and black mastic will need to be removed.

The vent duct tape on the HVAC ducting isvisible in the attic area and may also be
present on the vents that are not visible. All HVAC vents and vent duct tape must be
removed.

The asbestos-containing flue pipe on the hot water heater also extends into the attic and
must be removed.

The exterior of the building has areas that are in poor condition, and visible siding debris
was observed in the soil. The soil containing siding debris must be removed.

The asbestos survey isincluded in Appendix A.
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Figure 2-1

(insert here)
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Figure 2-2

(insert here)
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3 Project Objectives

3.1 Data Useand Sampling Objectives
Data generated from this event will be used to:

e Establish background levels of any asbestos fibers that might bein the air inside and
outside the Anaconda Mine office building (regulated work area).

e Determineif asbestos fiber has been released into the air during removal activities.

e Determine whether dust with a particle size that is less than 10 micronsin diameter (PM-
10) is being released into the air during pit excavation and back-filling activitiesin order
to evaluate if dust control measures are effective.

The principal questions that are being addressed are as follows:

e Has asbestos been released into the air during abatement and demolition activities?
e |f asbestos was released, at what concentrations?
e What is PM-10 concentration in ambient air during activities?

The START will collect samples to characterize asbestos in air and conduct real-time air
monitoring to measure total dust. The START will contract a certified laboratory for asbestos
sample analysis.

3.2 Action Leves

3.2.1 Asbestos

The National Institute of Occupationa Safety and Health (NIOSH)/OSHA work group
concluded that there was no level of exposure to asbestos below which clinical effects did not
occur. They recommended a Permissible Exposure Limit (PEL) based on the lowest measurable
airborne fiber level, 0.01 fibers per cubic centimeter (fibers/cc). The USEPA has accepted this
conclusion and recommends that 0.01 fibers/cc be used to define the successful completion of
asbestos abatement work. Therefore, the action level for perimeter monitoring for asbestosis
0.01 fiber/cc over a6 to 12 hour activity period.

3.22 PM10

The National Ambient Air Quality Standards (NAAQS) include a PM-10 standards established
by the USEPA under authority of the Clean Air Act. However for this project there are pre-
existing PM-10 action limits that will be used as the project action levels for PM-10
concentration monitoring (Table 3-1).
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Table 3-1
Construction Zone Action Level Criteria and Air Monitoring Parameters
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Parameter Action Level 1 Action Level 2 Action Level 3
PM-10 R ; .
Dust Monitor 500 ug/m 1,000 pg/m 2,500 pg/m

Notify earthwork crew Notify ERRS Response Stop work — Notify site
Manager and USEPA OSC | manager and USEPA

Increase dust control

measures — visually Notify earthwork crew — Notify earthwork crew —
: monitor display to increase dust control increase dust control
Construction . .
) ensure levelsfall below | measures—visually mesasures — visually
Work Action . . . ; _
Action Level 1. monitor display to ensure | monitor display to ensure
levelsfall below Action levelsfall below Action
Level 1. Level 2. Approva from

site manager and USEPA
required to resume work.

3.3 Data Quality Objectives
3.3.1 Data Quality Objective (DQO) Process

The DQO process, as set forth in the USEPA document, Guidance on Systematic Planning Using
the Data Quality Objectives Process, EPA QA/G-4, was followed to establish the data quality
objectives for this project. An outline of the process and the outputs for this project are included
in Appendix B.

3.3.2 DQO Data Categories

Thisinvestigation will involve the generation of quantitative, definitive asbestos concentration
data from fixed, analytical laboratories and semi-quantitative, field datafor dust (screening data).
The analytical data generated under this project will comply with requirements detailed in
Section 9.

3.4 DataQuality Indicators (DQIS)

The DQI goalsfor this project were developed following guidelines in the EPA Guidance for
Quality Assurance Project Plans, EPA QA/G-5, 2002. Valid samples are defined as those
samples that meet all criteria associated with sampler calibration, sample collection and review,
and laboratory analysis outlined in the this SAP, the analytical method, and applicable sampling
and laboratory SOPs.

All sampling procedures detailed in Section 6.2 and appropriate standard operating procedures
(SOPs) will be followed to ensure representativeness of sample results by obtaining
characteristic samples. To collect representative spatial and temporal data, the START designed
the sampling in accordance with guidelines in the Superfund Program Representative Sampling
Guidance Volume 2: Air (Short-Term Monitoring), EPA 540/R-95/140, 1995.
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3.5 Scheduleof Sampling Activities

The asbestos removal will take place from May 12 through May 24, 2010, followed by building
demoalition activities.

3.6 Special Training Requirements/Certifications

Training requirements relevant to E & E’s health and safety program, which complies with 29
CFR 1910.120, are detailed in the site-specific health and safety plan (Appendix C).
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4

Sampling/M onitoring Rationale and
Design

The principal focus of this sampling/monitoring event is to determine and document whether
airborne asbestos and PM-10 concentrations are present in the air at the Site in-order to evaluate
whether appropriate control measures are/were in place during the removal and buria pit
excavation and backfilling activities.

Sampling design was determined with guidance from Superfund Program Representative
Sampling Guidance Volume 2: Air (Short-Term Monitoring), EPA 540/R.-95/140, 1995. The
following are guidelines and requirements for sampling/ monitoring:

Sampling and monitoring locations will be situated at the border between the exclusion
zone and the contamination reduction zone.

Where the work zone has relativel y unobstructed airflow, wind direction will be
monitored with a portable meteorological station and recorded for the duration of
sampling/monitoring.

Sampling and monitoring locations should border the work zone, but should not interfere
with access to the work zone.

Sampling and monitoring locations should be co-located in as many locations as possible
around the work zone. At minimum they will be co-located both upwind and downwind
of the work zone (as near as allowed by work zone access constraints).

Sampling and monitoring equipment will be operated concurrently to work in the work
zone(s); equipment will be started when work begins for the day and stopped when work
ends. Equipment will be operated during break/lunch intervals; the times of breaks will
be recorded in the site log.

The length of time operations will be conducted in awork zone will be ascertained prior
to calibration of sampling equipment. If operationsin awork zone will not continue for a
length of time sufficient for a viable sample to be collected, then samplers will be
relocated to operations at a new work zone or, if no other work zoneis to be established,
left in place to operate the minimum amount of time to achieve a viable sample.

Background ambient dust concentrations will be established for each work zone prior to
the beginning of operations each day.

Two background asbestos samples will be collected per day of operations. The sample
location will be upwind of the work zone in an area of similar properties and alocation
unlikely to be impacted by site operations regardless of wind direction.

Sampler and monitor inlets will be placed at normal breathing height, approximately 5
feet above ground level.

One co-located sample (duplicate) per day or one per ten samples collected in aday (10
percent), whichever is greater, will be collected each day of sampling.
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The total number of samples expected for the project is not known, however the Planning Team
estimates that approximately 126 samples plus associated quality control (QC) sampleswill be
collected during this project. The order in which different locations will be mitigated will not be
determined in advance of field activities. It isanticipated that mitigation of areas near
classrooms will occur first; however, the order in which these areas will be approached has not
been determined.

4.1 Sampling/Monitoring L ocations

Sampling/monitoring locations will be arranged to distinguish spatial trends in airborne asbestos
and PM-10 concentrations. Sampling schedules will be fashioned to establish temporal trends.
The sampling strategy requires that the concentration of asbestos be quantified at the source
(worst case) or areaof concern (downwind) and crosswind. The background (upwind)
contributions must also be quantified.

4.1.1 Building Asbestos Abatement and Demolition
Sampling will be restricted to a specified area within a perimeter that surrounds the building
planned for abatement and demolition. The eastern investigation perimeter is Burch Drive, with
the southern, western, and eastern perimeters at a 50 t0100 feet radius around the building.
e Sample collection must take place during abatement and demolition activities.
e Inorder to generate data that can affect on-site control methods, some data must be
available within 24 to 48 hours after samples are collected.

Sample locations for ambient air are summarized in Table 4-1.

Table 4-1
Sample Locations for Asbestos Sampling (Ambient Air)
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Sample L ocation Sample Numbers Rationale

Upwind/Background Minimum of two simultaneous Establishes background fiber levels.
upwind/background samples 30 degrees
apart from the prevailing wind-lines.

Downwind Minimum of threein a 180 degree arc Indicatesif asbestosisleaving the
downwind from the source. perimeter.

Indoor Sampling /or Obtain one site representative sample which | Verify and continually confirm and

Worst Case shows average indoor air condition on-site document selection of proper levels of
which would be aworst case sample worker protection and establish worst case
(optional). baseline.
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4.1.2 Burial Pit Excavation and Backfilling Sampling/Monitoring

Real-time monitoring will be restricted to outside a perimeter of 100 feet around the excavation
area

e Sampling must take place during excavation and backfilling activities.

Sampling/monitoring locations are provided in Table 4-3.

Table4-3
Sampling/M onitoring L ocations for PM-10
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Sample L ocation Sample Numbers Rationale

Upwind/Background One upwind monitor that is moved based Establishes background levels.
upon actual prevailing wind-lines.

Downwind One downwind monitor that is moved based | Indicatesif PM-10isleaving the
upon actual prevailing wind-lines. perimeter.

Site Representative/or Obtain one site representative sample which | Verify and continually confirm and

Worst Case shows average condition on-site or obtain document selection of proper levels of
worst case sample (optional). worker protection.

4.2 Analytesof Concern
The analytes of concern for this project include:

e Building Asbestos Abatement and Demolition
Asbestos above the action level of 0.01 fibers/cc.

e Burial Pit Excavation and Backfilling Activities
Dust with a particle size that is less than 10 micronsin diameter.
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5 Analytical Methods

All laboratory services will be provided by a START-contracted laboratory:
EMS Laboratories, Inc.
117 West Bellevue Drive
Pasadena, CA 91105.
Bernadine (Bernie) Kolk
Laboratory Director
e-mail: bkolk@emslabs.com
phone: (626) 568-4065
(800) 675-5777

Table 5-1 summarizes the sample containers and number of samples proposed for the
investigation.

Table 5-1
Analytical Methods and Requirements
Matrix-Air
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP
National Institute of Occupational Safety and Health (NIOSH) Methods
7400 and if necessary 7402

Cassette with a 25 millimeter diameter, mixed cellulose ester filter with
pore size less than or equal to 0.80 micrometers

M ethod:

Sample Container:

Number of Samples

Field Samples: 126 (estimated)
Duplicates: 13 (10% of field samples)
Field Blanks: 1 per day

Filter Blanks: 1 per day
Background: 1 per day

5.1 Building Asbestos Abatement and Demolition

Air samples will be analyzed for asbestos using two primary measurements methods: NIOSH
Method 7400 for Phase Contract Microscopes and if necessary, NIOSH Method 7402 for
Transmission Electron Microscopy (TEM). These methods are included in Appendix D.

Both methods have sufficient sensitivity, accuracy, precision to generate necessary data provided
sufficient air volumes have been sampled. However, the TEM method provides more definitive
identification data
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5. Analytical Methods
5.2 Burial Pit Excavation and Backfilling Activities
Dust monitoring for PM-10 concentrations will be performed with MIE DataRam-4000 real -

time, aerosol monitors. DataRam units will be operated in accordance with manufacturer’s
guidelines.
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6 Field Methods and Procedures

The following sections describe field procedures and equipment used during the site activities.

6.1 Field Procedures

6.1.1 Equipment

The following equipment will be utilized to obtain environmental data and/or samples from the
respective media

Table 6-1
Equipment
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Parameter Asbestos Meteorological Dust Monitoring
Conditions

Matrix Air Air Air
Equipment Low-flow sampling pump Portable weather stations | Thermo DataRam™
(Fabrication/ (Various/No) (Various/Not applicable) | (Various/Not applicable)
Dedicated) Sample tubing (Tygon/Y es)

Sampling Cassette with MCE

filter (Various/Y es)

The planned equipment is in accordance with the USEPA Environmental Response Team (ERT)
SOP 2015 Asbestos Sampling. The SOP isincluded in Appendix D.

6.1.2 Equipment Maintenance

Field equipment will be operated and maintained by the START according to the manufacturers
instructions.

e Sample pumps will be calibrated before and after use each sampling day.

e The background dust level measured by the DataRam in a clean environment will be
evaluated daily by the START and the DataRam will be re-zeroed as necessary.

e Any pump that does not maintain calibration over the course of a day will be removed
from service and evaluated. All equipment maintenance will be recorded in the START
field logbook.

6.1.3 Inspection/Acceptance Requirementsfor Suppliesand Consumables
There are no proj ect-specific inspection/acceptance criteria for supplies and consumables. Itis

standard operating procedure that personnel will not use broken or defective materials; items will
not be used past their expiration date; supplies and consumables will be checked against order
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and packing slipsto verify that the correct items were received; and the supplier will be notified
of any missing or damaged items.

6.1.4 Logbooks

A logbook will be maintained for field work. Field logbooks will document where, when, how,
and from whom any vital project information was obtained. Logbook entries will be complete
and accurate enough to permit reconstruction of field activities. Logbooks will be kept in
accordance with E & E SOP for Field Activity Logbooks. Use of subsidiary logbooks and field
data sheets to record field and sampling information is allowed as long as a record of these
documents is made in the site logbook and information is recorded in the subsidiary documents
in accordance with the E & E SOP. The use of data acquisition and data management software,
such as Scribe, does not constitute a substitute for a site logbook, and information entered into
the computer program must be documented in afield logbook or data sheet.

The following information will be recorded, if applicable, during the collection of each sample:

e Samplelocation and description

e Site sketch showing sample location(s) and measured distances
e Sampler’s name(s)

e Date and time of sample collection

e Sample matrix

e Sample equipment used

e Field observations and details important to analysis or integrity of samples (rain, odors,
etc.)

e Instrument reading

e Sample description

e Shipping arrangements (airbill numbers)

e Receiving laboratory(ies).
In addition to sampling information, the following specifics may also be recorded in the field
logbook for each day of sampling:

e Names of personnel on site and their responsibilities

e Timeof arrival/entry on site and time of departure

e A summary of meetings or discussions with any potentially responsible party
representatives, or representatives of any federal, state, or other regulatory agency

e Descriptions of deviations from project scope, work plans, sampling plans, site safety
plans, or QA procedures

e Levelsof safety protection
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Equipment calibration and equipment models and serial numbers

Record of photographs

Field screening measurements
A list of subsidiary logbooks or field logsheets.

6.1.5 Photographs

Photographs will be taken at representative sampling locations and at other areas of interest
onsite. They will serveto verify information entered in the field logbook. When a photograph is
taken, the following information will be written in the logbook or will be recorded in a separate
field photography log:

e Time, date, location, and, if appropriate, weather conditions

e Description of the subject photographed

e Name of person taking the photograph

e Photograph number
6.1.6 Sample L ogging
The following information should be entered for each sample after collection:

e Sample name

e Sample date and time

e Number of sample cassettes
e Anayses

Sampling personnel will generate chain-of-custody forms for all samples packaged and sent to a
laboratory. Each chain-of-custody form will refer to the shipping method and tracking number.
Printed chain-of-custody forms will be submitted to the laboratory with the samples.

6.2 Air Sampling and M onitoring Procedures

All air monitoring and sampling will be conducted in accordance with the previously cited
methods and SOPs. Any deviations will be noted in the site logbook. Monitoring and sampling
locations will be selected as outlined in Section 4. Air monitors and sampler intakes will be
placed in the breathing zone. Sample locations will be recorded in the field logbook with a
sketch or description of the sample location and physical reference points. If possible, distances
to reference points will be labeled or noted. Sample points and site features will be documented
with a Global Positioning System (GPS) unit. The GPS will be used to assign precise latitude
and longitude positions to sample locations on the Site. GPS mapping will be done by personnel
trained in the use of the equipment and will be completed in accordance with the manufacturer’s
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instructions. Expected output from the use of the GPS mapping will be a site map with sample
locations.

6.2.1 Air Sampling Procedure

Air samples will be collected with high-volume sampling pumps equipped with cassettes that
contain a 25 millimeter diameter mixed cellulose ester (MCE) filter with a pore size less than or
equal to 0.80 micrometers. Each sampler will be operated at approximately ten liters per minute.
Samplers will be calibrated, using an electronic calibrator, prior to and after use each day using a
cassette reserved for calibration (from the lot of the sample cassettes to be used in the field). For
pre-sampling calibration, calibration will be considered complete when plus/minus five percent
of the desired flow rate is attained, as determined by three measurements with the calibrator. For
post-sampling, three separate constant flow calibration readings will be obtained and those flow
readings will be averaged. If the flow rate changes by more than five percent during the
sampling period, the average of the pre- and post-sampling rates will be used to calculate the
total sample volume.

Samples for which there is more than a 25 percent difference frominitial calibration to end
calibration will beinvalidated. The START will record the pump serial number, sample number,
initial flow rate, sample start/end times, sample locations, and final flow rate in thefield
logbook. Calibration SOPs areincluded in Appendix D.

6.2.2 Dust Monitoring Procedure

Air monitoring for dust will be conducted with DataRam aerosol monitors. Each day prior to the
start of mitigation activities a background level of dust will be established for each work zone.
The START will deploy DataRams as described in Section 4 and operate them concurrently with
removal activities. The DataRam will generate 15 minute average concentrations that are
electronically stored in the instrument’s memory. START will aso record periodic readings
(every 15 to 30 minutes) from the DataRams in a field logbook, noting the dust reading and site
activities. If aDataRam is moved during the work day from one work zone to another, the time
of the move and the dust reading will be recorded in the logbook At the end of each work day,
the START will download datafiles from the DataRams.

6.3 Decontamination Procedures

Only dedicated sampling equipment will be used for sample collection during the course of this
project.

6.4 Field Health and Safety Procedures

Field activities will be conducted under the Site-Specific Health and Safety Plan included as
Appendix B.
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6.5 Data Management Procedures

Field data generated in this project will be included in the permanent project file maintained in
the START office. Information for all air sampling conducted will also be recorded in the Scribe
program, as required by the USEPA Region 9 Emergency Response Section.

Laboratory data generated in this project will be provided to the START by the laboratory in
both hard-copy and electronic format. The data will be reviewed and summarized in tables by
START inthefina report to the USEPA OSC. Copies of the full laboratory data summary
forms will be provided to the USEPA as an appendix to the final report, or earlier upon request.
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7 Disposal of I nvestigation-Derived Waste

In the process of collecting environmental samples at the site, START members may generate
several different types of potentially contaminated investigation-derived waste (IDW) that
include the following:

e Used PPE
e Disposable sampling equipment

The USEPA’s National Contingency Plan requires that management of IDW generated during
site sampling investigations comply with al relevant or appropriate requirements to the extent
practicable. This sampling plan will follow the Guide to Management of Investigation-Derived
Wastes (USEPA, 1992), which provides the guidance for management of IDW. In addition,
other legal and practical considerations that may affect the handling of IDW will be considered.
Listed below are the procedures that will be followed for handling IDW. The procedures are
flexible enough to allow the site investigation team to use its professiona judgment on the
proper method for the disposal of each type of IDW generated at each sampling location.

Used PPE and disposable sampling equipment will be double-bagged in plastic trash bags and
disposed of in amunicipa refuse dumpster. These wastes are not considered hazardous and can
be sent to amunicipa landfill. Any PPE or dedicated equipment that is to be disposed of that
can still be reused will be rendered inoperable before disposal.
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8 Sample ldentification, Documentation
and Shipment

8.1 Sample Nomenclature

Sample identification numbers (IDs) will be assigned to each sample asit is collected. The
sample prefix “A” (ambient) or “1” (indoor) will identify the work zone where the sample was
collected followed by the calendar date (e.g., 05112010) that will indicate the date of sample
collection. The remainder of the sample ID will consist of the consecutive number identifying
the order of sample collection. For example, A-05112010-1 corresponds to the first ambient
sample collected on May 11, 2010. Duplicate sampleswill have an indicator “D” at the end of
the sample ID (e.g., A-05112010-1D). For background samples, instead of a number identifying
the work zone, the sample ID will begin with “BK” (e.g., BK-05112010-1). Blank samples will
have an “FB” indicator for field blanks and “BB” indicator for filter blanks, followed by the date
of sample collection (e.g., FB-05112010). The START will use the USEPA Scribe software to
generate sampling paperwork. Sample numbers and locations will be entered into Scribe by
START.

8.2 Container, Preservation, and Holding Time Requirements

All sample containers will have been delivered to the START in a pre-cleaned condition.
Container requirements are summarized in Table 5-1. Reagents are not required for the
preservation of asbestos samples.

8.3 Sample L abeling, Packaging, and Shipping

All laboratory samples collected will be labeled in a clear and precise way for proper
identification in the field and for tracking in the laboratory. Sample labels will be affixed to the
sample containers and secured with clear tape. Sampleswill have pre-assigned, identifiable and
unique numbers in accordance with Section 8.1. The sample labels will contain the following
information:

e Sample number

e Date and time of collection
e Site name

e Anaytical parameter

Samples will be stored in a secure location on site pending shipment to the contract laboratory.
Samples will be retained in the custody of site personnel at all times or secured so asto deny
access to anyone else. When samples are not under the direct control of the individual
responsible for them, they must be stored in alocked container sealed with a custody seal. All
samples will be placed in delivery container with the appropriate chain-of- custody forms. All
formswill be enclosed in plastic bags and included with the delivery container. Empty spacein
the delivery container will be filled with bubble wrap or styrofoam peanuts to prevent movement
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and breakage during shipment. Each delivery container will be securely taped shut with
strapping tape, and custody seals will be affixed to the front, right, and back of each delivery
container. Sampleswill be shipped for immediate delivery to the contracted laboratory. Upon
shipping, the laboratory will be notified of:

e Shipment date and expected delivery date;

e Total number of samples by matrix and concentration;

e Carrier, air bill number(s), method of shipment (e.g., priority);

e Irregularities or anticipated problems associated with the samples; and

e Whether additional sampleswill be sent or if thisisthe last shipment.

8.4 Chain-of-Custody Forms and QA/QC Summary Forms

A chain of custody form will be maintained for all samplesto be submitted for laboratory
anaysis, from the time the sample is selected for analysis to its final deposition. The chain-of-
custody must include the following:

e Sampleidentification number

e Sitename

e Sampledate

¢ Number and volume of sample containers

e Required analyses

e Signature and name of samplers

e Signature(s) of any individual (s) with control over samples
Every transfer of custody must be noted and signed for; a copy of thisrecord is kept by each
individual who has signed. The original records will accompany the sample shipment with a
separate record for each cooler. Corrections on sample paperwork will be made by drawing a

single line through the mistake, initialing and dating the deletion. The correct information will
be entered above, below, or after the mistake.
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9 Quality Assurance and Control (QA/QC)

9.1 Field Quality Control Samples

The QA/QC samples described in the following subsections, which are also listed in Tables 5-1,
will be collected during this investigation.

9.1.1 Filter Blanks

A filter blank isan unused filter that is analyzed to determine the background asbestos structure
count for the sample media. The blank is kept with the sample set in the field but is not opened
at any time. One filter blank per day will be submitted to the laboratory. The sample will be
identified as afilter blank on the chain-of-custody form.

9.1.2 Fidd Blanks

A field blank is afilter cassette that has been taken to the sampling site, opened, and then closed.
Such afilter is analyzed to determine the background asbestos structure count for the
measurement. Two field blanks will be submitted to the laboratory for asbestos analysis each
day of sampling. These samples will be identified as field blanks on the chain of custody forms.

9.1.3 Duplicate Samples

Duplicate samples are collected to evaluate the reproducibility of sampling and analysis.
START dataquality guidelines require that at least 10 percent of samples analyzed must be field
duplicates. Duplicate sampleswill be packaged and sealed in the same manner as the other
samples. Anindicator “D” will be noted for each duplicate sample ID. If the relative percent
difference between the duplicate pair exceeds 35 percent, the impact on data quality will be
evauated by the START QA chemist. Both asbestos sampling and particulate monitoring will
include duplicate sampling.

9.1.4 Background Samples

One background sample will be collected each day of sampling. Background samples will be
collected upwind from the planned work zones for the day. If the background level of asbestos
exceeds the site action level, then the background asbestos concentration will become the action
level for that day of sampling. Both asbestos sampling and particulate monitoring will include
background sampling.

9.1.5 Laboratory QC Samples

The laboratory will examine laboratory blanks and conduct recounts and second analyst recounts
in accordance with asbestos method requirements.
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9.2 Analytical and Data Package Requirements

It isrequired that all asbestos samples be analyzed in accordance with the analytical methods
listed in Table 5-1. The laboratory is required to supply documentation to demonstrate that their
data meet the requirements specified in the method. A preliminary data summary will be
required 10 working days after submission of samplesfor analysis. A full validation data
package will be required 25 days after submission of samples. The laboratory(ies) will also
provide all data electronically in aMicrosoft™ A ccess database compatible format, such asan
Excel spreadsheet or delimited text file.

The data package shall include all original documentation generated in support of this project. In
addition, the lab shall provide origina documentation to support that all requirements of the
methods have been met. Thisincludes, but is not limited to, sample tags, custody records,
shipping information, sample preparation/extraction records, and instrument printouts such as
mass spectra.  Copies of information and documentation required in this document are
acceptable. Deliverablesfor this project must meet the guidelines in Laboratory Documentation
Requirements for Data Evaluation (R9/QA/004.1), EPA Region 9, March 2001.

It isrequired that all PM-10 real-time data be either downloaded archived or recorded in alog
book.

9.3 Data Validation

PM-10 Monitoring Data

All PM-10 Monitoring Datawill be quality assurance reviewed prior to reporting. Data
validation will not be done and aformal report of the quality assurance review will not be
generated.

Asbestos PCM Data

All PM-10 Monitoring Datawill be quality assurance reviewed prior to reporting. Data
validation will not be done and aformal report of the quality assurance review will not be
generated.

Upon completion of the data review the data will be classified as one of the following:
acceptable for use without qualifications, acceptable for use with qualifications, or unacceptable
for use.

9.4 Fidd Variances

As conditionsin the field may vary, it may become necessary to implement modifications to the
proposed sampling as presented in this plan. When appropriate, the START QA Coordinator
will be notified of the modifications and a verbal approval obtained before implementing the
modifications. Modificationsto the approved plan will be recorded in site records and reported
in the post-sampling report.

09:002693.2080.01RP 9-2
ANACONDA_SAP_Final.doc-10/20/10



B

ecology and environment, inc,

9. Quality Assurance and Control (QA/QC)

9.5 Assessment of Project Activities
9.5.1 START Assessment Activities
The following assessment activities will be performed by the START:

e All project deliverables (SAP, Data Summaries, Final Report) will be peer reviewed prior
to release to the USEPA. In time-critical situations, the peer review process may be
concurrent with the release of a draft to the USEPA. Errors discovered during the peer
review process will be reported by the reviewer to the originator of the document, who
will be responsible for corrective action.

e The START QA Coordinator will review project documentation (logbooks, chain of
custody records, etc.) to ensure the SAP was followed and that sampling activities were
adequately documented. The QA Coordinator will document deficiencies and the PM
will be responsible for corrective action.

9.5.2 USEPA Assessment Activities

USEPA assessment activities, which can include surveillance, management system reviews,
readiness reviews, technical system audits, performance eva uation, and audits and assessments
of data quality, have not been formally identified to the START by the USEPA at the time of
generation of this SAP.

9.5.3 Project Status Reportsto Management

It is standard operating procedure for the START PM to report to the USEPA TM issues as they
occur or arise during the course of the project that could affect data quality, data use objectives,
project objectives, or project schedules.

9.5.4 Reconciliation of Data with DQOs

Assessment of data quality is an ongoing activity throughout all phases of the project. The
following outlines the methods to be used by the START for evaluating the results obtained from
the project.

¢ Review of the DQO outputs and the sampling design will be conducted by the START
QA Coordinator (and in some cases the USEPA Quality Assurance Office) prior to
sampling activities. The reviewer will submit comments to the START PM for action,
comment, or clarification. This process will be iterative.

e A preliminary datareview will be conducted by the START. The purpose of this review
isto look for problems or anomalies in the implementation of the sample collection and
analysis procedures and to examine QC data for information to verify assumptions
underlying the DQOs and the SAP. When appropriate to the sample design, basic
statistical quantities will be calculated and the data will be graphically presented.
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e When appropriate to the sample design and if specifically requested by the USEPA TM,
the START will select a statistical hypothesistest and identify assumptions underlying
the test.

e When appropriate to the sample design and if specifically requested by the USEPA TM,
the START will examine the underlying assumptions of the statistical hypothesistest in
the light of the environmental data. Thiswill be accomplished by determining the
approach for verifying assumptions, performing tests for the assumptions, and
determining corrective actions.
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Anaconda Removal Project

Data Quality Objectives (DQO) Process Document
for
Air Sampling

TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

This DQO documentation version reflects the initial project objectives as of April 21, 2010 that
include dust monitoring during disposal pit excavation and back-fill.

1. THE PROBLEM

Backaround
The Anaconda Siteislocated at 102 Burch Drive near Y erington, Nevada. The geographic

coordinates for the site are 38°59' 38.57" latitude and 119° 11' 53.64" longitude, taken by global
positioning system (GPS) at the mine office on Burch Drive. This Site covers several square
miles and includes Township 13N, Range 25E, Sections 4, 5, 8, 9, 16, 17, 20, and 21 on the
Mason Valey and Y erington USGS 7.5 minute quadrangles. The Site is bordered to the north by
open agricultural fields, to the west and southwest by the Singatse M ountain Range and the town
of Weed Heights, to the south by Bureau of Land Management (BLM) land, and to the east by
Highway 95A, which separates the site from the city of Y erington (NDEP, 1994; USGS, 1987a;
USGS, 1987b).

The Anaconda Copper Company operated the mine from 1953 until 1978 and disposed of mining
wastes into evaporation ponds on-site. Atlantic Richfield Company (ARCO) purchased
Anacondain 1977, as the Y erington Mine was shutting down. In 1978, the mine was sold to a
private entrepreneur who leased the portions of the site to other companies for salvaging
activities. Arimetco purchased the property in 1988 and continued site operations until 1997,
when they filed for bankruptcy, and continued to operate the mine until January, 2000. The
Nevada Division of Environmental Protection (NDEP) has been managing the site since January,
2000 and in 2004, the state requested USEPA assistance.

ThisDQO will focus on the approximate 8,000-square foot mine office building which is scheduled
for demolition. Based on an asbestos survey performed on September 21, 2009 at the mine office
building by Lisa Monroe & Associates, Inc. (LMA), asbestos containing materials (ACMSs) were
identified in the building. The survey consisted of 28 bulk samples from wall texture, joint
compound, floor tiles, black mastic, ceiling tile, celling tile glue, vent duct tape, exterior siding and
roofing materials.

Thelaboratory analysisindicated that thewall texture contains 1-5 percent (%) Chrysotile asbestos,
the joint compound contains 1-5% Chrysotile asbestos, the 9x9 floor tiles contain 1-5% Chrysotile
asbestos, the black mastic under al of thefloor tiles contains 1-5% Chrysotile asbestos, the vent duct
tape on the HV A C ducting contains 60-70% Chrysotile asbestos and the exterior siding contains 20-
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30% Chrysotile asbestos. Also noted to be present is a transite flue pipe on the hot water heater.
Recent asbestos survey indicates that the following regulated friable and Category Il non-friable
asbestos containing materials must be removed by an asbestos abatement contractor prior to the
demolition of the facility:

1. All Wallsg/Wall Texture/1-5% Chrysotile Asbestos/Friable

2. HVAC Vents/Vent Duct Tape/60-70% Chrysotile Asbestos/Friable

3. All 9x9 Foor Tiles on Concrete & Under Carpets/1-5% Chrysotile Asbestos/Non-friable
4. All Black Mastic under Floor Tiles/1-5% Chrysotile asbestos/Non-friable

5. All Exterior Siding/20-30% Chrysotile Asbestos/Non-friable

6. Flue Pipe on Hot Water Heater/Chrysotile Asbestos/Non-friable

Although not all of the walls that were tested show the wall texture as containing 1-5%
Chrysotile asbestos, they still contain atrace of asbestos and a defining line can’t be drawn as the
where the asbestos content above 1% stops or starts. Therefore, al of the walls with wall texture
will need to be abated. The asbestos containing floor tiles and black mastic are on concrete and
are also present under the carpets. The vent duct tape on the HVAC ducting is visible in the attic
area and may also be present on the vents that are not visible, but must be abated. The asbestos
containing flue pipe on the hot water heater also extends into the attic and must be totally
removed. The exterior siding has some areas that have been damaged and visible siding debrisis
in the dirt and will need to be picked up during the abatement process.

The Environmental Protection Agency’ sNational Emission Standards for Hazardous Air Pollutants
(NESHAPS-40 CFR 61 Subpart A & M) requiresthat all regulated friable and non-friable asbestos
containing materials be removed from afacility prior the demolition process. The removal of the
regul ated asbestos contai ning materials must be performed by an asbestos abatement contractor. All
regulated friable and non-friable asbestos containing materials must be disposed of at an E.P.A.
approved landfill that accepts asbestos waste, and all waste must have waste manifest
documentation. Notifications for the asbestos abatement and the demolition must also befiled with
the E.P.A. Region 9 and Nevada OSHA.

Non asbestos containing debris from the planned demolition and tires abandoned on-site will be
deposited in excavation pitslocated on the AnacondaSite. During the pit excavation and back-filling
effort dust from the activities need to be monitored, concentration documented and decision need to
be made concerning dust control.

Planning Team
Primary Decision Maker
and Plan Approval: Tom Dunkelman EPA On-Scene Coordinator (OSC)

Plan Devel opment: START personnel, Emergency Rapid Response Services (ERRS)
contractor, START analytical service provider,
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Conceptual Site M oddl

Building Asbestos Abatement and Demolition

The medium of concern isair. This medium will include ambient and indoor air.

The principal Contaminants of Primary Concern (COPCs) is asbestos above the action
level of 0.01 fiber per cubic centimeter (fiber/cc).

Residential communities within the City of Y erington, Nevada are potential |ocated
down-wind of abatement/ demolition caused airborne asbestos fibers.

On-site workers and vehicle occupants on the road adjacent to building are potential
located down-wind of abatement/ demolition caused airborne asbestos fibers.
Demolition workers may be working in areas of elevated airborne asbestos if the
abatement does not remove all asbestos containing materials.

Burial Pit Excavation and Backfilling Activities

The medium of concern is ambient air.

The principal Contaminants of Primary Concern (COPCs) is dust with a particle size that
islessthan 10 micronsin diameter.

Residential communities within the City of Y erington, Nevada are potential |ocated
down-wind of activities.

On-site workers and vehicle occupants in the areas are potentially located down-wind of
activities.

Exposur e Scenario

Building Asbestos Abatement and Demolition

Concernsinclude direct exposure of airborne asbestos to human and environmental
receptors; migration of airborne asbestos throughout alocalized area; and, to alesser
degree, migration of asbestos from the air source to surface soil or water.

The identified asbestos containing materials are considered to be regulated asbestos
containing materials (RACM). RACM is defined as (A) friable (friable-able to crush,
pulverize or reduce to powder by hand pressure) materials, (B) Category | non-friable
asbestos containing materials that have become friable, (C) Category | non-friable
asbestos containing materials that will be subjected to sanding, cutting, grinding or
abrading, (D) Category Il non-friable asbestos containing materials that have a high
potential of becoming friable by the demolition process.

Burial Pit Excavation and Backfilling activities

Concernsinclude inhalation of airborne particulate materials by human and
environmental receptors.

Resour ces
The total available budget currently allocated to the START for all removal associated work is
$75,723.21.

START and the US EPA have appropriate air sampling equipment and supplies for asbestos
sampling. US EPA has appropriate air monitoring instrument for particulate matter monitoring
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START has analytical sub-contract for the appropriate asbestos analysis.

Other Consider ations and Constraints Related to Problem and Resour ces

There are no effective and avail able real-time analytical instruments for determination of
asbestos concentration in air.

Real-time data on particul ate matter concentrations are needed.

2. THE DECISION

Principal Study Questions
Building Asbestos Abatement and Demolition

Principal Question:  Has asbestos been released into the air during abatement and demolition
activities? If asbestos was released, at what concentrations?

Questionsthat need to be answered to support the principle study guestion
Building Asbestos Abatement and Demolition

Secondary Question #1: What are the ambient airborne asbestos concentrations and airborne
asbestos background level inside outside the building prior to abatement
and demolition activities?

Secondary Question #2: What are the wind direction and speed during abatement and demolition
activities?

Actions that could result from resolution of the study question for Building Asbestos Abatement
and Demolition

If it is determined that concentrations of airborne asbestos are greater then the action level, then
the information will be used to document the levels of airborne asbestos generated during
abatement and may be used to initiate more aggressive control measures.

If it is determined that concentrations of airborne asbestos are less then the action level, then the
information will be used to document that no significant levels of airborne asbestos were
generated during abatement and may be used to establish that no further action regarding control
measures is needed.

Principal Study Questions
Burial Pit Excavation and Backfilling activities
Principal Question: What is PM-10 concentration in ambient air during activities?

Actions that could result from resolution of the study question Burial Pit Excavation and
Backfilling activitie.
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If it is determined that concentrations of PM-10 are greater then the action level, then the
information will be used to document the levels of PM-10 generated during activities and may be
used to initiate more aggressive dust control measures.

If it is determined that concentrations of PM-10 are less then the action level, then the
information will be used to document that no significant levels of PM-10 were generated during
abatement and may be used to establish that no further action regarding control measuresis
needed.

Decision Statements (Dir ectives)

Building Asbestos Abatement and Demolition

Determine and document whether airborne asbestos are present in the air in-order to determine
whether appropriate control measures are/were in place.

Burial Pit Excavation and Backfilling Activities
Determine and document whether PM-10 concentration in the air exceed action levelsin-order to
determine whether appropriate control measures are/were in place.

3. DECISION INPUTS
Specific Data Required

. Asbestosin air concentration data for the times that correspond with the abatement/
demoalition activities.

. Ambient and indoor asbestos in air concentration data for the times prior abatement/
demoalition activities.

J PM-10 data

. Wind speed.
. Wind direction.

Sour cesfor_Study Information

. Analytical datafrom proposed on-site air sampling data.
. Instruments capable on detecting particulate matter in air.
. On-site weather station.

I nformation Needed to Establish Action L evel

Building Asbestos Abatement and Demolition

US Asbestos Hazard Emergency Response Act (AHERA) established a clearance level for
asbestos in buildings. The American Conference of Industrial Hygienists (ACGIH), Nationa
Institute for Occupational Safety and Health (NIOSH) and Occupationa Safety and Health
Administration (OSHA) have established regulatory and advisory benchmarks for occupationa
situation.

Burial Pit Excavation and Backfilling Activities
The National Ambient Air Quality Standards (NAAQS) include a PM-10 standards established
by the United States Environmental Protection Agency under authority of the Clean Air Act.
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Confirm that M easurement M ethods Exist to Provide Data

Building Asbestos Abatement and Demolition

Two primary measurements methods are used: Phase Contract Microscopes (PCM) and
Transmission Electron Microscopy (TEM).

Both methods have sufficient sensitivity, accuracy, precision to generate necessary data provided
sufficient air volumes have been sampled. However, the TEM methods provide more definitive
identification data.

Burial Pit Excavation and Backfilling Activities
Severa red-time instruments are commonly in use that can generate PM-10 data.

The best method is the Beta Attenuation monitoring instrument that generates data comparable to US
EPA Clean Air Act methods. The MEI DataRam® and the MIE personal DataRam® (PDR) are
also capable of generating real-time PM-10 data.

4. STUDY BOUNDARIES

Specific Characteristics that Define the Population Being Studied
Building Asbestos Abatement and Demolition
The asbestos concentrations in air within the area of concern (AOC).

Burial Pit Excavation and Backfilling Activities
The PM-10 concentrations in air within the area of concern (AOC).

Geographic Boundary of Investigation

Building Asbestos Abatement and Demolition

Sampling will be restricted to within a perimeter that surrounds the building planed for abatement
and demolition. The eastern investigation perimeter is Burch Drive, with the southern, western,
and eastern perimeter being at 50 t0100 feet radius around the building.

Burial Pit Excavation and Backfilling Activities
Sampling will be restricted to outside a perimeter of 100 feet around the excavation area.

Temporal Boundary of Investigation
Building Asbestos Abatement and Demolition
e Sample collection must take place during abatement and demolition activities.
e Inorder to generate data that can affect on-site control methods, some data must be
generated within 24 to 48 hours after samples are collected.

Burial Pit Excavation and Backfilling Activities
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e Sample collection must take place during excavation and backfilling activities.
e Inorder to generate data that can affect on-site control methods, data must be generated
immediately.

Other Constraints on Data Collection
Building Asbestos Abatement and Demolition
e Theturn-around times for data are aways estimated and cannot be ensured. Sample and
system problems may indiscriminately increase data turn-around times.
e TEM anaysis methods are expensive and not amenable to fast turn-around requirements.

Burial Pit Excavation and Backfilling Activities
Real-time PM-10 methods may not generate data that is directly comparable to US EPA Clean Air
Act methods.

5. DECISION RULE

Statistical Parameter

Building Asbestos Abatement and Demolition

The average concentration at directly down wind of abatement and demolition activitiesisthe
statistical parameter that is needed to answer the principle study question. The worst case
concentration is also of value to determine potential exposure.

Burial Pit Excavation and Backfilling Activities
The average concentration at directly down wind of excavation and backfilling activitiesis the
statistical parameter that is needed to answer the principle study question.

Action L evels

Building Asbestos Abatement and Demolition

National Institute of Occupationa Safety and Health (NIOSH)/OSHA work group concluded that
there was no level of exposure to asbestos below which clinical effects did not occur. They
recommended a Permissible Exposure Limit (PEL) based on the lowest measurable airborne
fiber level, 0.01 f/cc. The US EPA has accepted this conclusion and recommends that 0.01 fibers
per cubic centimeter be used to define the successful completion of asbestos abatement work.
Thusthe action level for perimeter monitoring for asbestosis 0.01 fiber/cc over a6 to 12 hour
activity period.
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Burial Pit Excavation and Backfilling Activities

Construction Zone Action Level Criteria and Air Monitoring Parameters

Par ameter Action Level 1 Action Level 2 Action Level 3
PM 10 3 3 3
Dust Monitor 500 pg/m 1,000 pg/m 2,500 pg/m
Notify earthwork Crew; | Notify ERRS Response Stop work — Notify site manager

Manager and EPA OSC; and EPA;

Increase dust control

. measures — visually Notify earthwork Crew — Notify earthwork Crew —increase
Construction . . . .
Work Action monitor display to increase dust.control dust .contr_ol measures — visually
ensure levelsfall below | measures—visually monitor display to ensure levelsfall
Action Level 1 monitor display to ensure | below Action Level 2 and approval
levelsfall below Action from site manager and EPA
Leve 1 required to resume work

Decision Rules

Decisions for modification of site controls

1. If the new dataindicates asbestos concentrations are above the action-levd, then site
controls will be modified.

2. If the new dataindicates asbestos concentrations are below the action-level, then no
further action concerning site controls are needed.

For Documentation

3. If the new data indicates asbestos concentrations are above the action-level, then it
will be concluded in documentation that the action levels were exceed.

4. |If the new data indicates asbestos concentrations are below the action-level, then it
will be concluded in documentation that the action levels were not exceed.
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6. LIMITSON DECISION ERRORS

Range of the Parameter s of | nter est

Building Asbestos Abatement and Demolition

The range of interest for asbestosin air is from the action level to 20 times the action level or
0.01 to 0.2 fibers per cubic centimeter of air.

Burial Pit Excavation and Backfilling Activities

The range of interest for PM-10in air is from the ¥z the action level to 2 times the action level or
250 to 5,000 pg/mé of air.

The Null Hypothesis or Baseline Condition

The ashestos and PM-10 concentrations in air do not exceed the action levdl.

Alter native Hypothesis

The asbestos and PM-10 concentration in air is greater than the action level.

Decision Error

A discussion of decision error is presented in Table 2.

Table?2
DECISION ERRORS

Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003

Job No.: 002693.2080.01RP

Decision Error

Deciding that asbestos and/or PM-10
concentrations in air exceed the action level when
they do not.

Deciding that asbestos and/or PM-10
concentrations in air do not exceed the action
level when they do.

True Nature of Decision Error

The sample concentration does not exceed the
action level.

The sample concentration does exceed the
action level.

The Consequence of Error

The information will either undergo initiate
additional control efforts or it will cause
documentation to indicate that levels at the
perimeter exceed the action level. Each situation
would cost the EPA, Region 9, additiona
resources of time, money, and manpower.

The information would cause no additional
control effortsor it will cause documentation to
indicate that levels at the perimeter did not
exceed the action level.

The asbestos concentrationsin air could
indicate a potential for direct exposure to
worker and community.

Which Decision Error Has
M or e Sever e Conseguences
near the Action Level?

LESS SEVERE

MORE SEVERE
because the contaminated air may pose risks to
human health and/or the environment.

Error Type
Based on Consequences

False Positive Decision

Decision that the air contaminant concentrations
are greater than the action level when they
actually are not.

False Negative Decision

Decision that the air contaminant
concentrations are less than the action level
when they actually are not.

Definitions

False Negative Decision= A false negative decision error occurs when the null hypothesisis not rejected when it isfalse.
False Positive Decision = A false positive decision error occurs when the null hypothesisis rejected when it is true.
See the EPA document titled, Guidance for the Data Quality Objective Process, Chapter 6, (EPA QA/G-4) for additional guidance

regarding decision error.
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Decision Error Limits Goals

For this project, the decisions error is only important when it effects control decisions. Decision

Error Limits goals stated in Table 3.

0B.005 Lessthan 0.01 (1%) False positive
.005B0.01 Gray area False positive
0.01B0.10 0.10 (10%) False negative
0.10B1.0 0.01 (1%) False negative
>1.0. Lessthan 1% False negative

Thegoalsin thistable are based on professional judgment.

! Gray area iswhere relatively large decision errors are acceptable.

10
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7. DESIGN FOR OBTAINING DATA

All activities and documentation related to the project should proceed under a Quality
Management Plan (QMP). All sampling, analytical and quality assurance activities will proceed
under aU.S. EPA-approved sampling plan. A record of sampling activities and deviations from
the sampling plan must be documented in a bound field log book. Prior to sample collection, al
project sampling personnel will review relevant sampling procedures and relevant quality
assurance and control (QA/QC) requirements for selected analytical methods.

Decision Error Minimization

Since the weather and wind conditions have great influence on air sampling there is no way to
determine the confidence of data from any single sampling location. Thus the decision-maker
should consider wind speed and direction and sampler location when evaluating data.

For al locations, field co-located and all downwind sampling and analysis datawill be used to
estimate whether decision error goals were meet.

To minimize decision errors around the action level, al datafor samplesthat is qualified dueto
duplicate variability and that have a reported concentration between 75% and 99% of the action
level should be treated as potentially exceeding the action level.

Design
Building Asbestos Abatement and Demolition

Prior to sampling, the site should be characterized by identifying on-site as well as off-site
sources of airborne asbestos. It isimportant to establish background levels of contaminants in
order to develop areference point from which to evaluate the source data. Field blanks and lot
blanks can be utilized to determine other sources.

During a site investigation, sampling locations should be arranged to distinguish spatial trendsin
airborne asbestos concentrations. Sampling schedules should be fashioned to establish temporal
trends. The sampling strategy typically requires that the concentration of asbestos at the source
(worst case) or area of concern (downwind), crosswind, as well as background (upwind)
contributions be quantified (see Table 4).
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Table4

Sample L ocationsfor Asbestos Sampling
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Sample L ocation

Sample Numbers

Rationale

Upwind/Background Minimum of two simultaneous Establishes background fiber levels.
upwind/background samples 30 degrees
apart from the prevailing windlines.

Downwind Minimum of three in a 180 degree arc Indicatesif asbestosisleaving the
downwind from the source. perimeter.

Site Representative/or Obtain one site representative sample which | Verify and continually confirm and

Worst Case shows average condition on-site or obtain document selection of proper levels of

worst case sample (optional).

worker protection.

The asbestos air samples will be analyzed by the National Institute for Occupational Safety and
Health (NIOSH) Method 7400. Datareview independent of the laboratory shall be performed on
all analytical datathat may be used in decision making.

Burial Pit Excavation and Backfilling Activities

During a site investigation, sampling locations should be arranged to distinguish spatial trendsin
PM-10 concentrations. Sampling schedules should be fashioned to establish temporal trends. The
sampling strategy typically requires that the determination of PM-10 concentrations of
downwind, crosswind, and upwind contributions be quantified (see Table 5).

Table5

Sample L ocationsfor PM-10 Sampling
Anaconda Removal Project
TDD No.: TO-02 09-10-03-0003
Job No.: 002693.2080.01RP

Sample L ocation

Sample Numbers

Rationale

Upwind/Background One upwind monitor that is moved based Establishes background levels.
upon actual prevailing wind-lines.
Downwind One downwind monitor that ismoved based | Indicatesif PM-10 isleaving the
upon actual prevailing wind-lines. perimeter.
Site Representative/or Obtain one site representative sample which | Verify and continually confirm and
Worst Case shows average condition on-site or obtain document selection of proper levels of

worst case sample (optional).

worker protection.

The PM-10 concentrations will be monitored with aMEI DataRam®. Data review independent
of the instrument operator shall be performed on all analytical datathat may be used in decision

making.

12
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1. INTRODUCTION

11 POLICY

ItisE & E's policy to ensure the health and safety of its employees, the public, and the environment during the performance of work it conducts. This site-specific health and
safety plan (SHASP) establishes the procedures and requirements to ensure the health and safety of E & E employees for the above-named project. E & E's overall safety and
health program is described in Corporate Health and Safety Program (CHSP). After reading this plan, applicable E & E employees shall read and sign E & E's Site-Specific
Health and Safety Plan Acceptance form.

This SHASP has been developed for the sole use of E & E employees and is not intended for use by firms not participating in E & E'straining and health and safety programs.
Subcontractors are responsible for developing and providing their own safety plans.

This SHASP has been prepared to meet the following applicable regulatory requirements and guidance:

Applicable Regulation/Guidance

29 CFR 1910.120: Hazardous Waste Operations and Emergency Response (HAZWOPER); 29 CFR 1910.134: Resp. Std., 29
CFR 1910.120(f): Medical Surveillance Participation

Other: 8-Hour General Radiation Health and Safety, Radiation Exposure Surveillance - External Dosimetry (TLD Badge
and/or electronic dosimeters)

12 SCOPE OF WORK

Description of Work: The START will provide H& S air monitoring and collect air samples during a U.S. EPA-asbestos removal at Anaconda Mine Site near the City of

Y erington, Nevada. The purpose of the removal isto demolish an office building. Naturally occurring radioactive materials including uranium, thorium, and radium are present at
the Site and have become concentrated in some areas due to mining processes. Demolition of the building will be performed by the U.S. EPA ERRS contractor. The Site
preparation work isto commence on May 11, 2010. Additionally, dust monitoring will be performed during disposal pit excavation and back-fill.

Equipment/Supplies: Attachment 1 contains a checklist of equipment and supplies that will be needed for this work.

The following is a description of each numbered task:

Task Number Task Description
1 Site documentation (photo documentation, written documentation, meteorological data and GPS data
collection)
2 Air sample collection during asbestos abatement and building demolition in ano radiation area
3 Air monitoring for dust (PM-10) during excavation in areas of low level radiation
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Task Number Task Description

4 Radiation screening of materials with low level radiation in no radiation areas

13 SITE DESCRIPTION

Site Map: See Figures 1 and 2 attached to thisHASP.

Site History/Description (see project Sampling and Analysis Plan for detailed description): The Anaconda Mine Site is located at 102 Burch Drive near the City of Y erington,
Nevada. The Siteis bordered to the north by open agricultural fields, to the west and southwest by the Singatse Mountain Range and the town of Weed Heights, to the south by
Bureau of Land Management (BLM) land, and to the east by Highway 95A, which separates the site from the City of Y erington. The approximate 8,000-square foot Anaconda
Mine office building that is scheduled for demolition is located on the southeastern portion of the Site.

Isthe site currently in operation? []Yes [X] No

Locations of Contaminants\Wastes:

1) An asbestos survey was performed on September 21, 2009 at the Anaconda Mine office building by Lisa Monroe & Associates, Inc. (LMA), and ACMs were identified in the
building. The survey consisted of 28 bulk samples from wall texture, joint compound, floor tiles, black mastic, ceiling tile, ceiling tile glue, vent duct tape, exterior siding and
roofing materials. Based on the asbestos survey, the following requlated friable and Category |1 non-friable ACMs must be removed by an asbestos abatement contractor prior to
the demolition of the facility:

e All wallsand wall texture; 1-5% chrysotile asbestos/friable; approximately 6,300 square feet.

e  Heating, ventilating, and air conditioning (HVAC) vents and vent duct tape; 60-70% chrysotile asbestos/friable; approximately 30-50 linear feet.

e All 9- by 9-inch floor tiles on concrete and under carpets; 1-5% chrysotile asbestos/non-friable; approximately 6,800 square feet.

e All black mastic under floor tiles; 1-5% chrysotile asbestos/non-friable; approximately 6,800 square feet.

e All exterior siding; 20-30% chrysotile asbestos/non-friable; approximately 5,300 square feet.

e  Flue pipe on hot water heater; chrysotile ashestos/non-friable; approximately 25 linear feet.

2) Ore materia from the Anaconda Mine contained naturally occurring radioactive materials (NORM). When the ore was processed at the mine for its copper content, it produced
technologically enhanced naturally occurring radioactive materials (TENORM), in which radioactive minerals were concentrated above natural levels or materials have been
moved from their natural location which may cause an increase in exposure.

Types and Characteristics of Contaminants/Wastes:
] Liquid X solid [] Sludge [] Gas/Vapor

[] Flammable/Ignitable [J volatile [ corrosive [] Acutely Toxic
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] Explosive [] Resctive X Carcinogenic X Radioactive

] Medical/Pathogenic Other:

2. ORGANIZATION AND RESPONSIBILITIES

E & E team personnel shall have on-site responsibilities as described in E & E's standard operating procedure (SOP) for Site Entry Procedures (GENTECH 2.2). The project team,
including qualified alternates, isidentified below.

Name Site Role/Responsibility
Howard Edwards Project/Task Manager/Sample Collection
Howard Edwards Site Safety Officer
Maggie Tymkow Sampler
Adam Smith Sampler
3. TRAINING

Prior to work, E & E team personnel shall have received training asindicated below. As applicable, personnel shall have read the project work plan, sampling and analysis plan,
and/or quality assurance project plan prior to project work.

Training Required

40-Hour OSHA HAZWORPER Initia Training and Annual Refresher (29 CFR 1910.120) X
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Training Required

Annual First Aid/CPR X
Hazard Communication (29 CFR 1910.1200) X
40-Hour Radiation Protection Procedures and Investigative Methods X
8-Hour General Radiation Health and Safety X
Rediation Refresher X

DOT and Biannual Refresher

Other:

0T

4. MEDICAL SURVEILLANCE

41 MEDICAL SURVEILLANCE PROGRAM

E & Efield personnel shall actively participatein E & E's medical surveillance program as described in the CHSP and shall have received, within the past year, an appropriate
physical examination and health rating.

E & E'shealth and safety record (HSR) form will be maintained on site by each E & E employee for the duration of his or her work. E & E employees should inform the site
safety officer (SSO) of any alergies, medical conditions, or similar situations that are relevant to the safe conduct of the work to which this SHASP applies.

Isthere a concern for radiation at thesite? [X] Yes [ No
If no,goto 5.1.

4.2 RADIATION EXPOSURE

421 External Dosimetry

Thermoluminescent Dosimeter (TLD) Badges: TLD badges are to beworn by all E & E field personnel who work on this site.

Pocket Dosimeters:

Other:
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422 Internal Dosimetry
] wWhole body count

Requirements: Not required

[] Bioassay

[] other

423 Radiation Dose

Dose Limits: E & E'sradiation dose limits are stated in the CHSP and presented in the table below.

E & E Radiation Dose Limits

T

Quarterly Limit Annual Limit

Part of Body (rems) (rems) Dost Limit Description
\Whole body? 1 4 Total effective dose equivalent
Any individual organ or tissue other 10 40 Sum of deep-dose equivalent® and
than the lens of the eye® committed dose equivalent®
Lens of the eye 3 12 Lens dose equivalent®
Skin of whole body or skin of any 10 40 Shallow-dose equivalent’
extremity
Notes:

a Precedence given to the more limiting dose.

b The sum of the deep-dose equivalent (for external exposures) and the committed effective dose equivalent (for internal
EXPOSUre).

¢ Thedose equivalent at atissue depth of 1 cm; applies to external whole-body exposure and must be for the part of the body
receiving the highest exposure.

d The dose equivalent to organs or tissues that will be received from an intake of radioactive material by an individual during
the 50-year period following the intake.

e Theexternal exposure of the lens of the eye, taken as the dose equivalent at atissue depth of 0.3 cm.

The external exposure of the skin of the whole body or the skin of an extremity; taken as the dose equivalent at atissue depth

of 0.007 cm averaged over the contiguous 10 square centimeters of skin receiving the highest exposure.

—

Site-Specific Dose Limits: Asageneral guidance, if site work will continue for more than one quarter, limit weekly doses to approximately 80 mrem to ensure that quarterly dose
limits are not exceeded.

ALARA Policy: Radiation dosesto E & E personnel shall be maintained as low as reasonably achievable (ALARA), taking into

account the work objective, state of technology available, economics of improvements in dose reduction with respect to overall

health and safety, and other societal and socioeconomic considerations.
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5. SITE CONTROL

51 SITELAYOUT AND WORK ZONES

Site Work Zones. Site maps and work zones will be generated on Site and added to site log.

Site Access Requirements and Special Considerations: Site access to be arranged by EPA .

Illumination Requirements: The START assessment activities will be performed during daylight hours. Portable light towers and flashlights will be available for use as needed

inside the buildings.

Sanitary Fecilities (e.g., toilet, shower, potable water): The U.S. EPA ERRS contractor will provide sanitary facilities

On-Site Communications. Primary method: verbal; Secondary method: cell phones

Other Site-Control Requirements:

52 SAFE WORK PRACTICES

Daily Safety Meeting: A daily safety meeting will be conducted for all E & E personnel and documented on the Daily Safety

Meeting Record form or in the field logbook. The information and data obtained from applicable site characterization

and analysis will be addressed in the safety meetings and also used to update this SHASP, as necessary.

Work Limitations; Work shall be limited to a maximum of 12 hours per day. |f 12 consecutive days are worked, at |east one day

off shall be provided before work is resumed. Work will be conducted in daylight hours unless prior approval is obtained

and the illumination requirementsin 29 CFR 1910.120(m) are satisfied.

Weather Limitations. Work shall not be conducted during electrical storms. Work conducted in other inclement weather

(e.q., rain, snow) will be approved by project management and the regional safety coordinator or designee.
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Other Work Limitations:

Buddy System: Field work will be conducted in pairs of team members according to the buddy system.

Line of Sight: Each field team member shall remain in the line of sight and within verbal communication of at |east one other

team member.

Eating, Drinking, and Smoking: Eating, drinking, smoking, and the use of tobacco products shall be prohibited in the

exclusion and contamination reduction areas, at a minimum, and shall only be permitted in designated areas.

Contamination Avoidance: Field personnel shall avoid unnecessary contamination of personnel, equipment, and materials

to the extent practicable.

Sample Handling: Protective gloves of atype designated in Section 7 will be worn when containerized samples are

handled for labeling, packaging, transportation, and other purposes.

Other Safe Work Practices:

6. HAZARD EVALUATION AND CONTROL

6.1 PHYSICAL HAZARD EVALUATION AND CONTROL

Potential physical hazards and their applicable control measures are described in the following table for each task.

Hazard Task Number Hazard Control Measures
Biological (flora, fauna, etc) | 1-4 m Potential hazard:
m Establish site-specific procedures for working around identified
hazards.
m Other:
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Hazard

Task Number

Hazard Control Measures

Cold Stress

Provide warm break area and adequate breaks.
Provide warm noncaffeinated beverages.
Promote cold stress awareness.

See Cold Stress Prevention and Treatment (attached at the end of
this plan if cold stressis a potential hazard).

Compressed Gas Cylinders

Use caution when moving or storing cylinders.

A cylinder isaprojectile hazard if it is damaged or itsneck is
broken.

Store cylinders upright and secure them by chains or other means.
Other:

Confined Space Ensure compliance with 29 CFR 1910.146.
See SOP for Confined Space Entry. Additional documentation is
required.
Other:

Drilling See SOP for Health and Safety on Drilling Rig Operations.

Additional documentation may be required.

Landfill caps will not be penetrated without prior discussions with
corporate health and safety staff.

Other:

Drums and Containers

Ensure compliance with 29 CFR 1910.120(j).

Consider unlabeled drums or containers to contain hazardous
substances and handle accordingly until the contents are identified.

Inspect drums or containers and assure integrity prior to handling.

Move drums or containers only as necessary; use caution and warn
nearby personnel of potential hazards.

Open, sample, and/or move drums or containers in accordance
with established procedures; use approved drum/container-
handling equipment.

Other:

Electrical

Ensure compliance with 29 CFR 1910 Subparts Jand S.

Locate and mark energized lines.
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Hazard

Task Number

Hazard Control Measures

De-energize lines as necessary.
Ground all electrical circuits.
Guard or isolate temporary wiring to prevent accidental contact.

Evaluate potential areas of high moisture or standing water and
define specia electrical needs.

Other:

Excavation and Trenching

Excavation and Trenching
(continued)

Ensure that excavations comply with and personnel are informed
of the requirements of 29 CFR 1926 Subpart P.

Ensure that any required sloping or shoring systems are approved
as per 29 CFR 1926 Subpart P.

Identify specia personal protective equipment (PPE) (see Section
7) and monitoring (see Section 8) needs if personnel are required
to enter approved excavated areas or trenches.

Maintain line of sight between equipment operators and personnel
in excavationg/trenches. Such personnel are prohibited from
working in close proximity to operating machinery.

Suspend or shut down operations at signs of cave in, excessive
water, defective shoring, changing weather, or unacceptable
monitoring results.

Other:

Fire and Explosion

Inform personnel of the location(s) of potential fire/explosion
hazards.

Establish site-specific procedures for working around flammables.

Ensure that appropriate fire suppression equipment and systems
are available and in good working order.

Define requirements for intrinsically safe equipment.
Identify special monitoring needs (see Section 8).
Remove ignition sources from flammable atmospheres.

Coordinate with local fire-fighting groups regarding potential
fire/explosion situations.

Establish contingency plans and review daily with team members.
Other:
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Hazard

Task Number

Hazard Control Measures

Heat Stress

1-4

Provide cool break area and adequate breaks.

Provide cool noncaffeinated beverages.

Promote heat stress awareness.

Use active cooling devices (e.g., cooling vests) where specified.

See Heat Stress Prevention and Treatment

Heavy Equipment Operation

2and 3

Define equipment routes, traffic patterns, and site-specific safety
measures.

Ensure that operators are properly trained and equipment has been
properly inspected and maintained. Verify back-up aarms.

Ensure that ground spotters are assigned and informed of proper
hand signals and communication protocols.

Identify special PPE (Section 7) and monitoring (Section 8) needs.

Ensure that field personnel do not work in close proximity to
operating equipment.

Ensure that lifting capacities, load limits, etc., are not exceeded.
Other: Site personnel to wear reflective safety vests

Heights (Scaffolding,
Ladders, etc.)

Ensure compliance with applicable subparts of 29 CFR 1910.
Identify special PPE needs (e.g., lanyards, safety nets, etc.)
Other: Use of fall protection: body harness and lanyard

Noise

2and3

Establish noise level standards for on-site equipment/operations.
Inform personnel of hearing protection requirements (Section 7).
Define site-specific requirements for noise monitoring (Section 8).

Other:

Overhead Obstructions

2and 3

Wear hard hat.
Other:

Power Tools

2and3

Ensure compliance with 29 CFR 1910 Subpart P.
Other:

Sunburn

1-4

Apply sunscreen.

Wear hats/caps and long sleeves.
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Hazard Task Number Hazard Control Measures

m Other:

Utility Lines m |dentify/locate existing utilities prior to work.

m Ensurethat overhead utility lines are at least 25 feet away from
project activities.

m Contact utilities to confirm locations, as necessary.
m Other:

YA

Weather Extremes m Potential hazards:
m Establish site-specific contingencies for severe weather situations.

m Provide for frequent weather broadcasts.

m  Weatherize safety gear, as necessary (e.g., ensure eye wash units
cannot freeze, etc.).

m |dentify special PPE (Section 7) needs.
m Discontinue work during severe wesather.

m Other: Work to be conducted during the SoCal rainy season.
Periods of potentially heavy rain could be encountered

6.2 CHEMICAL HAZARD EVALUATION AND CONTROL

6.2.1 Chemical Hazard Evaluation

Potential chemical hazards are described by task number in Table 6-1. Hazard Evaluation Sheets for major known contaminants are attached at the end of this plan.
6.2.2 Chemical Hazard Control

An appropriate combination of engineering/administrative controls, work practices, and PPE shall be used to reduce and maintain employee exposuresto alevel at or below
published exposure levels (see Section 6.2.1).

Applicable Engineering/Administrative Control Measures: Work upwind if possible. Wear PPE appropriate for each task.

PPE: See Section 7.
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6.3 RADIOLOGICAL HAZARD EVALUATION AND CONTROL

6.3.1 Radiological Hazard Evaluation

Potential radiological hazards are described below by task number. Hazard Evaluation Sheets for major known contaminants are attached at the end of this plan.

Task DAC Route(s) of M ajor Energy(s)
Number Radionuclide (nCi/ml) Exposure Radiation(s) (MeV) Half-Life

34 Uranium, natural Various (most INH, ING, Alpha, beta, Various Various (from
(primarily U-238) conservativeis external gamma, seconds to
and daughter 3E-12 for Th- radiation depending on 4.5E09 yrsfor U-
radionuclides 230) exposure the 238)

radionuclide

3-4 Radium-226 (akey | 3E-10 INH, ING, Alpha 4.8 1,600 yrs
U-238 daughter) external Gamma 0.186

radiation
exposure
Ra-226 daughters Various Alpha, beta, Various Various
gamma

34 Radon-222 4E-06 INH Alpha 549 3.8 days
(direct daughter of (daughters
Ra-226) removed)

3E-08 or 0.33
WL (daughters
present)

3-4 Thorium, natural Various (most INH, ING, Alpha, beta, Various Various (from
(primarily Th-232) conservativeis external gamma, seconds to
and daughter 5E-13 for Th- radiation depending on 1.4E10 yrsfor
radionuclides 232) exposure the Th-232)

radionuclide

6.3.2 Radiological Hazard Control

Engineering/administrative controls and work practices shall be instituted to reduce and maintain employee exposures to alevel at or below the permissible exposure/dose limits
(see sections 4.2.3 and 6.3.1). Whenever engineering/administrative controls and work practices are not feasible or effective, any reasonable combination of
engineering/administrative controls, work practices, and PPE shall be used to reduce and maintain employee exposures to alevel at or below permissible exposure/dose limits.

Applicable Engineering/Administrative Control Measures. _Ensure support zone isin an uncontaminated background radiation area. Decrease timein radiation areas; increase

distance; increase shielding as needed. Avoid unprotected contact with site materials. Use dust suppression during capping/sealing activities as required. Radiation monitoring
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egui pment will be protected from contamination by placing it in plastic bags (Ieaving probe areas uncovered). Ventilate indoor areas (open windows and doors) prior to and while

performing Task 1 in order to dissipate any radon buildup.

Radiation Surveying: (This section isintended to apply work-area radiation surveying for worker health and safety purposes. The surveying being conducted for work Task 1in
this safety plan will also suffice to be work-area radiation surveying for worker health and safety purposes.) The work areawill be continually surveyed as appropriate to

determine radiation exposure rates, areas of elevated radiation, and the location and magnitude of radioactive contamination, in order to ensure and guide worker health and safety.

Surveys for gamma exposure will be conducted using amicro R meter (or ion chamber, if the micro R meter goes off-scale [5 mR/hr]) and a survey ratemeter with an attached 3-

inch by 3-inch sodium iodide (Nal) (gamma) probe in accordance with established procedures. Off-site background measurements for portable survey instruments will be obtained

from locations previoudly identified by EPA. Radiation levels exceeding approximately 2 times background will indicate radiation contamination and/or radiation areas and will

be marked using surveying flags or equivalent. Previous investigations indicate that levels are expected to be low and marking will likely not be required. A corporate health

physicist will be consulted if exposure rates > 2 mR/hr are encountered.

Radiation Contamination M onitoring — Personnel: _Personnel will be monitored for radioactive contamination at each homesite if radiation levels exceeding the site action

level (greater than approximately two times background) are measured. The monitoring will be performed using a survey ratemeter with an attached detector such as a pancake

GM detector in accordance with E& E's procedure Radiation Contamination Monitoring of Personnel. The relative response of the different detectorsto site materials will be

determined during initial phases of the work in order to select the best detector for contamination monitoring. Radiation contamination monitoring will be performed of protective

clothing and respirators as necessary to help with waste disposition decisions and if there is a suspicion of gross contamination that should be controlled before the protective

clothing/respirator is removed (to ensure that |oose contamination is not transferred to personnel). Otherwise, the protective clothing/respirator can be carefully removed without

being monitored and the monitoring will focus on the person in hisher street clothes. Contamination results exceeding approximately 2 to 3 times background indicate

contamination and that decontamination or disposal as a contaminated waste must be performed (see Section 9).

Radiation Contamination Monitoring— Personal and Work-Related Items, Equipment, and M aterials: (This section refersto radiation contamination monitoring of

persona and work-related items for health and safety purposes. Examples include monitoring instruments, personal gear, tools, and laptop computers. This does not apply to the

free release of non-E & E items.) Radiation contamination monitoring will be performed for persona and work-related items, equipment, and materials as they cross the hotline

into the contamination reduction area. The monitoring will be performed using a survey ratemeter with an attached detector such as a pancake GM detector in accordance with

established procedures. The relative response of the different detectors to site materials will be determined during initial phases of the work in order to select the best detector for

contamination monitoring. Swipe testing will be used for contamination monitoring when direct monitoring is not effective (e.g., small surface areas, nooks and crannies). Swipes

will be counted by instruments suitable for the contaminant (typically, fixed-geometry, thin-window counters for uranium and its daughters). Contamination results exceeding

approximately 2 to 3 times background indicate contamination and that decontamination or disposal as a contaminated waste must be performed (see Section 9).
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Air Monitoring and Sampling: In conjunction with structure removal, work areas will be sampled for general radioactive particulates and possibly other radioactive constituents

before work begins and periodically during removal as necessary to characterize airborne radiation levels. Respiratory protection will be required if airborne levels exceed

approximately 25% of the applicable derived air concentration (DAC).

Radon levels are not considered a health risk.

PPE: See Section 7.

TABLE 6-1

CHEMICAL HAZARD EVALUATION

o ExposureLimits (TWA) Dermal Route(® o Odor FID/PID
Number Compound Hazard Exposure Acute Symptoms Threshold/ st ]
PEL/EL REL TLV (Y/N) Description Relative loniz. Poten.
Response (eV)
2 0.1 fibers ) ) . )
Asbestos* per cubic 0.1 Thereisno Y Inhalation, Asbestosis (chronic None NA NA
centimeter fiber/cc safe level of ingestion, skin exposure): dyspnea
(flcc) over asbestos and/or eye contact (breathing difficulty),
8-hour work exposure. interstitial fibrosis,
shift. restricted pulmonary
function, finger clubbing;
1f/cc, irritation eyes; [potential
averaged occupational carcinogen]
over 30
minutes.
2,3 Nuisance 15 mg/m3 NA 10 mg/m3 Y Inh, Skin/eye Irritation of eyes, skin, None NA NA
Dust contact throat

Note: Use an asterisk (*) to indicate known or suspected carcinogens.

See Attachment 2 for Chemical Data Sheets
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7. LEVEL OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT

7.1 LEVEL OF PROTECTION

The following levels of protection (LOPs) have been selected for each work task based on an evaluation of the potential or
known hazards, the routes of potential hazard, and the performance specifications of the PPE. On-site monitoring results and
other information obtained from on-site activities will be used to modify these LOPs and the PPE, as necessary, to ensure
sufficient personnel protection. The authorized LOP and PPE shall only be changed with the approval of the regional safety
coordinator or designee. Level A isnot included below because Level A activities, which are performed infrequently, will
require specia planning and addenda to this SHASP.

M odifications
Task Number B C D Allowed

2 X) X May require level Cif
activities occur in areas
where asbestos removal
activities are taking
place or personnel are
downwind of airborne
dust and exposure limit
is determined to be
exceeded.

3 X) X May require level Cif
activities occur in areas
where dirt moving
activities are taking
place or personnel are
downwind of airborne
dust and aDAC is
determined to be
exceeded.

Notee  Use"X" for initial levels of protection. Use"(X)" to indicate levels of protection that may be used as site
conditions warrant.

7.2 PERSONAL PROTECTIVE EQUIPMENT

The PPE selected for each task isindicated below. E & E's PPE program complies with 29 CFR 1910.120 and 29 CFR 1910
Subpart | and is described in detail in the CHSP. Refer to 29 CFR 1910 for the minimum PPE required for each LOP.

Task Number/L OP
PPE 1 2 3 4
Full-face APR X) X) X)
PAPR
Cartridges:
P100 X) X) X)
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PPE

Task Number/LOP

3

4

GMC-P100

GME-P100

(%9]

X)

(%9]

Other:

Positive-pressure, full-face SCBA

Spare air tanks (Grade D air)

Positive-pressure, full-face, supplied-air system

Cascade system (Grade D air)

Manifold system

5-Minute escape mask

Safety glasses

Monogoggles

Coverals/clothing

Protective clothing:

Tyvek

(%9]

X)

(%9]

Saranex

Other:

Splash apron

Inner gloves:

Cotton

Nitrile

Latex

Other:

Outer gloves:

Viton

Rubber

Neoprene

Nitrile

(%9]

)

(%9]

Other:

Work gloves

Safety boots (as per ANSI Z41)

Neoprene safety boots (as per ANSI Z41)

Boot covers (type: poly)

(%9]

)

(%9]
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Task Number/LOP
PPE 1 2 3 4
Hearing protection (type: )
Hard hat X X X
Face shield
Other: Safety Vest X X
Other:

8. HEALTH AND SAFETY MONITORING

Health and safety monitoring will be conducted to ensure proper selection of engineering/administrative controls, work practices,
and/or PPE so that employees are not exposed to hazardous substances at levels that exceed permissible exposure/dose limits or
published exposure levels. Health and safety monitoring will be conducted using the instruments, frequency, and action levels
described in Table 8-1. Health and safety monitoring instruments shall have been appropriately calibrated and/or performance-
checked prior to use.

9. DECONTAMINATION PROCEDURES

All equipment, materials, and personnel will be evaluated for contamination upon leaving the exclusion area. Equipment and
materials will be decontaminated and/or disposed and personnel will be decontaminated, as necessary. Decontamination will be
performed in the contamination reduction area or any designated area such that the exposure of uncontaminated employees,
equipment, and materials will be minimized. Specific procedures are described bel ow.

Equipment/Material Decontamination Procedures (specified by work plan): Every effort will be made to prevent radiation survey

instruments from contacting contaminated materials. When appropriate, instruments, probe handles (not probe faces), and other

personal and work-related items will be covered in plastic to prevent surficial contamination. Nondisposable items that are

radioactively contaminated as determined by direct and indirect monitoring (Sections 6.3.2 and 8) will be decontaminated using

controlled dry or damp methods (e.g., Radiacwash towel ettes or wet wipes) and remonitored when dry to ensure the

contamination was removed. Disposable items that are contaminated will be directed to the proper waste stream.

Ventilation:_All decontamination procedures will be conducted in awell-ventilated area.

Per sonnel Decontamination Procedures: Personnel radiation contamination monitoring will be performed in accordance with

Sections 6.3.2 and 8. Disposable protective clothing will be directed to the proper waste stream and respirators will be directed

to arespirator washing station. Contaminated areas on the skin or body will be decontaminated using controlled dry or damp

methods and re-monitored when dry to ensure the contamination was removed. Significant or stubborn contamination will be

decontaminated under the guidance of a health physicist. Contaminated areas on personal apparel will be decontaminated if

possible; otherwise, the apparel will be directed to the proper waste stream. “Hot spot” decon is recommended to minimize the

volume of waste generated. Practices such as cutting the hot spot out of the protective clothing or using duct tape to remove the

contaminant will be employed as appropriate.

PPE Requirementsfor Personnel Performing Decontamination: At aminimum — nitrile gloves.
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Per sonnel Decontamination in General:_Following appropriate decontamination procedures, all field personnel will wash their

hands

and face with soap and potable water. Personne should shower at the end of each work shift.

Disposition of Disposable PPE:_Disposable PPE must be rendered unusable and disposed on site by removal contractor.

Disposition of Decontamination Wastes (e.g., dry wastes, decontamination fluids, etc.): _Disposed on site by removal

contractor
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TABLE 8-1

HEALTH AND SAFETY MONITORING

Task Monitoring Monitoring
Instrument Number | Contaminant(s) L ocation Frequency Action Level§
O PID Unknown Vapors Contaminant-Specific
(e.g., RAE mini RAE)
Background to 1 ppm above background: Level
O FD D
(e.g., OVA 128-)
1to 5 ppm above background: Level C
O TVA 1000
5 to 500 ppm above background: Level B
>500 ppm above background: Level A
Oxygen Oxygen Explosivity
Meter/Explosimeter <19.5% or >22.0%: Evacuate area; eliminate <10% LEL: Continue work in accordance with
ignition sources; reassess conditions. action levels for other instruments; monitor
) ) continuously for combustible atmospheres.
19.5t0 22.0%: Continue work in accordance
with action levels for other instruments. >10% LEL: Evacuate area; eliminate ignition
sources; reassess conditions.
Radiation Alert Monitor (Rad- <0.1 mR/hr: Continue work in accordance with action levels for other instruments.
mini or RAM-4
) >0.1 mR/hr: Evacuate area; reassess work plan and contact radiation safety specialist.
Mini-Ram Particulate Monitor 34 PM-10 Perimeter of work Continuous General/Unknown Contaminant-Specific
zone and within 3 .
work zone 500 pg/m Notify earthwork Crew; Increase dust control
measures — visually monitor display to ensure
levelsfall below Action Level 1
1,000 pg/m® Notify ERRS Response Manager and EPA OSC;
Notify earthwork Crew — increase dust control
measures — visually monitor display to ensure
levelsfall below Action Level 1
2,500 pg/m” Stop work — Notify site manager and EPA; Notify

earthwork Crew — increase dust control measures
—visually monitor display to ensure levels fall
below Action Level 2 and approval from site
manager and EPA required to resume work

HCN/H,S (Monitox)

>4 ppm: Leave areaand consult with SSO.

Draeger Colorimetric Tubes

Tube
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TABLE 8-1

HEALTH AND SAFETY MONITORING

Task Monitoring Monitoring
Instrument Number | Contaminant(s) L ocation Frequency Action Level§
Air Sampler — Radioactive 34 gross alphalbeta, Perimeter of work | As necessary to Action Level Action . )
particulates gammaif zone and within characterize Alpha: 7.5E-13 pCilmL Level C respiratory protection or pirform )
alphalbeta detected work zone radioactive (25% DAC for Th-230, the lowest-DAC calculations to dernon_strate that_ 25% ALI will not

Type: Environmental-quality above background particulates in particulate in U-238 chai n) be exceeded for duration of project.
air sampling pump work areas for

worker safety.
Sampling medium:  Filter/
collection device (TBD)
Air Sampler — Asbestos 2 Asbestos Perimeter of work As necessary to Action Leve Action

. _ _ zone and within characterize . ) >0.01 f/cc < 1 flce- half-mask air-purifying

Type: Envi ronmental-quality work zone ashestos 0.01 f/cc over a6 to 12 hour activity period respirator
air sampling pump particulatesin

work areas for >1 f/cc < 5 f/ce- full-face, air-purifying respirator
Sampling medium: Filter/ worker safety. >5 f/cc < 10 f/ce- a powered air-purifying
collection device (TBD) respirator

> 10 f/cc-a pressure-demand supplied-air
respirator
Personal Sampling Pump Action Level Action
Type:
Sampling medium:
Micro R Meter 1-4 External gamma Work area As necessary to <2 mR/hr: Continue work in accordance with action levels for other instruments.
exposure characterize work

area. Continuous > 2 mR/hr: In conjunction with aradiation safety specialist, continue work and perform stay-time

when used. calculations to ensure compliance with dose limits and ALARA palicy.
lon Chamber See micro R meter action levels above.
Radiation Survey Detector Action Level Action
Ratemeter/Scaler with

External Detector(s)

Noise Dosimeter

(Sound Level Meter)

<85 decibels as measured using the A-weighed network (dBa): Use hearing protection if exposure will
be sustained throughout work shift.

>85 dBA: Use hearing protection.
>120 dBA: Leave area and consult with safety personnel.
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TABLE 8-1

HEALTH AND SAFETY MONITORING

Task Monitoring Monitoring
Instrument Number | Contaminant(s) L ocation Frequency Action Level§
Other: Dosimeter 1-4 External gamma Work area continuous See section 4.2.3. Exposure rates should be logged daily to ensure quarterly exposure rates are not
exposure exceeded.
Other:

Lc

& Unless stated otherwise, airborne contaminant concentrations are measured as a time-weighted average in the worker's breathing zone. Acceptable concentrations for known airborne contaminants will be determined

based on OSHA/NIOSH/ACGIH and/or NRC exposure limits. As aguideline, 1/2 the PEL/REL/TLV, whichever is lower should be used.
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10. EMERGENCY RESPONSE

This section contains additional information pertaining to on-site emergency response and does not duplicate pertinent
emergency response information contained in earlier sections of this plan (e.g., site layout, monitoring equipment, etc.).
Emergency response procedures will be rehearsed regularly, as applicable, during project activities.

10.1 EMERGENCY RESPONSIBILITIES

All Personnd: All personnel shall be aert to the possibility of an on-site emergency; report potential or actual emergency

situations to the team leader and SSO; and notify appropriate emergency resources, as necessary.

Team Leader: The team leader will determine the emergency actions to be performed by E & E personnel and will direct these

actions. The team leader also will ensure that applicable incidents are reported to appropriate E & E and client project

personnel and government agencies.

SSO: The SSO will recommend health/safety and protective measures appropriate to the emergency.

Other:

10.2 LOCAL AND SITE RESOURCES (including phone numbers)

Ambulance: 911

Hospital: South LyonMedical Center; 213 South Whitacre Street, Y erington, NV ; Phone (775) 463-2301

Directions to Hospital (map attached at the end of this plan): See attachment 3

Poison Control: 800-222-1222

Police Department: 911

Fire Department: 911

Client Contact: Tom Dunkelman, EPA FOSC (mobile: 775-721-4712)

Site Contact: Tom Dunkelman, EPA FOSC (mobile: 775-721-4712)

On-Site Telephone Number: NA

Cellular Telephone Number: NA

Radios Available: NA

Other:

10.3 E & EEMERGENCY CONTACTS
E & E Emergency Operations Center (24 Hours): 716/684-8060

Corporate Health and Safety Director, Dr. Paul Jonmaire: 716/684-8060 (office)
716/655-1260 (home)

Regional Office Contact: Cindy McLeod, START Program Manager 510/893-6700 (office)
415/238-3379 (cell)
510/654-6250 (home)

Other: START Long Beach Office 562/997-1200 (office)
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a. E & E Emergency Response Center: 716/684-8060

b. Corporate Health and Safety Director, Dr. Paul Jonmaire: 716/684-8060 (office)
716/655-1260 (home)

c. Assistant Corporate Safety Director, Tom Siener, CIH: 716/684-8060 (office)
716/662-4740 (home)
716/597-5868 (Cell)
104 OTHER EMERGENCY RESPONSE PROCEDURES

On-Site Evacuation Signal/Alarm (must be audible and perceptible above ambient noise and light levels): Three long blasts on
car horn or air horn

On-Site Assembly Area: An upwind location to be determined at the first Daily Safety Meeting

Emergency Egress Route to Get Off Site: To be determined at the first Daily Safety Meeting

Off-Site Assembly Area: To be determined at the first Daily Safety Meeting

Preferred Means of Reporting Emergencies. Report to FOSC and Call 911

Site Security and Control: In an emergency situation, personnel will attempt to secure the affected area and control site access.

Spill Control Procedures: Bring all spillsto the attention of the FOSC. Spill response equipment will be available on site

Emergency Decontamination Procedures: Remove and secure any contaminated PPE or clothing. Perform additional gross
decontamination or any localized decontamination as needed. Inform medical personnel of any known or suspected
contamination or exposure.

PPE: Personnel will don appropriate PPE when responding to an emergency situation. The SSO and Section 7 of this plan will

provide guidance regarding appropriate PPE.

Emergency Equipment: Appropriate emergency equipment islisted in Attachment 1. Adequate supplies of this equipment

shall be maintained in the support area or other approved work location.

Incident Reporting Procedures: Report all injuries and/or exposures to the FOSC and the E& E Regional Safety Coordinator
(RSC) immediately. The SSO or PM must complete and | njury/Exposure Report as soon as possible for submission to the RSC
and Corporate Health & Safety.
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ATTACHMENT 1

EQUIPMENT/SUPPLIES CHECKLIST

No. No.

INSTRUMENTATION Radiation decon supplies
FID Spare batteries (type: D) X
Thermal desorber
O.,/explosimeter w/cal. Kit
Photovac tip SAMPLING EQUIPMENT
PID (probe: eVv) 8-0z. hottles
M agnetometer Half-gallon bottles
Pipe locator VOA bottles
Weather station String
Draeger tube kit (tubes: Hand bailers
Brunton compass Thieving rods with bulbs
Real-time cyanide monitor Spoons
Real -time H,S monitor Knives
Heat stress monitor Filter paper X
Noise equipment Bottle labels
Personal sampling pumps and supplies
MiniRam dust monitor X
Mercury monitor MISCELLANEQOUS
Spare batteries (type: D) X Pump

Surveyor's tape

100" Fiberglass tape
RADIATION EQUIPMENT/SUPPLIES 300" Nylon rope
Documentation forms Nylon string
Portabl e ratemeter X Surveying flags
Scaler/ratemeter Camera X
1" Nal gamma probe Film
2" Nal gamma probe Bung wrench
ZnS aphaprobe X Soil auger
GM pancake probe Pick
Tungsten-shielded GM probe Shovel
Micro R meter X Catalytic heater
lon chamber Propane gas
Alert monitor Banner tape
Pocket dosimeter Surveying meter stick

Dosimeter charger

Chaining pins and ring

Radiation warning tape

Logbooks ( large,

small)
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No. No.
Required MSDSs Paper towels X
Intrinsically safe flashlight Face mask
Potable water Face mask sanitizer
Gatorade or equivalent Step ladders
Tables Distilled water
Chairs Deionized water
Weather radio
Two-way radios
Binoculars SHIPPING EQUIPMENT
Megaphone Coolers X
Cooling vest Paint canswith lids, 7 clips each
Vermiculite
Shipping labels
EMERGENCY EQUIPMENT DOT labels:
First aid kit X "Up"
Stretcher "Danger”
Portable eye wash X "Inside Container Complies..."
Blood pressure monitor Hazard Group
Fire blanket Strapping tape
Fire extinguisher Baggies
Thermometer (medical) Custody seals
Spill kit Chain-of-custody forms
Express shipment forms
Clear packing tape
DECONTAMINATION EQUIPMENT Permanent markers
Wash tubs
Buckets
Scrub brushes
Pressurized sprayer
Spray bhottle
Detergent (type:
Solvent (type:
Plastic sheeting
Tarps and poles
Trash bags X
Trash cans
Masking tape
Duct tape X
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ATTACHMENT 2

CHEMICAL DATA SHEETS
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ATTACHMENT 3

DIRECTIONSTO HOSPITAL

1. Head northeast on Burch Dr go 0.9 mi
About 2 mins total 0.9 mi

r’ 2. Take the 1st right to stay on Burch Dr go 161 ft
total 1.0 mi

3. Take the 1st right onto US-95 Alt S o 0.4 mi
About 1 min total 1.3 mi

4. Take the 1st left to stay on US-95 Alt § go 1.0 mi
About 2 mins total 2.3 mi

r) 5. Turn right at N Main St go 0.6 mi
About 1 min total 3.0 mi

r’ 6. Turn right at Surprise St go 0.2 mi
About 1 min total 3.2 mi

‘1 7. Take the 3rd left onto S Whitacre St go 3311
total 3.2 mi
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SOP#: 2015
DATE: 11/17/94
REV.#:0.0

ASBESTOS SAMPLING

1.0 SCOPE AND APPLICATION

Asbestos has been used in many commercial products
including building materials such as flooring tiles and
sheet goods, paints and coatings, insulation, and
roofing asphalts. These products and others may be
found at hazardous waste sites hanging on overhead
pipes, contained in drums, abandoned in piles, or as
part of a structure. Asbestos tailing piles from mining
operations can also be a source of ambient asbestos
fibers. Asbestosis aknown carcinogen and requires
air sampling to assess airborne exposure to human
health. This Standard Operating Procedure (SOP)
provides procedures for asbestos air sampling by
drawing a known volume of air through a mixed
cellulose ester (MCE) filter. Thefilter isthen sent to
a laboratory for analysis. The U.S. Environmental
Protection Agency/Environmental Response Team
(U.S. EPA/ERT) uses one of four analytical methods
for determining asbestos in air. These include: U.S.
EPA's Environmental Asbestos Assessment Manual,
Superfund Method for the Determination of Asbestos
in Ambient Air for Transmission Electron Microscopy
(TEM)®; U.S. EPA's Modified Y amate Method for
TEM®; National Ingtitute for Occupational Safety and
Health (NIOSH) Method 7402 (direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM)®. Each method has
specific sampling and analytical requirements (i.e.,
sample volume and flow rate) for determining
asbestosin air.

The U.S. EPA/ERT typically follows procedures
outlined in the TEM methods for determining
mineralogical types of asbestos in air and for
distinguishing asbestos from non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening tool sinceit is
less costly than TEM. PCM cannot distinguish
asbestos from non-asbestos fibers, therefore the TEM
method may be necessary to confirm analytical
results. For example, if an action level for the
presence of fibers has been set and PCM analysis
indicates that the action level has been exceeded, then

TEM analysis can be used to quantify and identify
asbestos structures through examination of their
morphology crystal structures (through electron
diffraction), and elemental composition (through
energy dispersive X-ray analysis). In this instance
samples should be collected for both analysesin side
by side sampling trains (some laboratories are able to
perform PCM and TEM analysis from the same filter).
The Superfund method is designed specifically to
provide results suitable for supporting risk
assessments at Superfund sites, it is applicable to a
wide range of ambient air situations at hazardous
waste sites. U.S. EPA's Modified Y amate Method for
TEM isaso used for ambient air sasmpling due to high
volume requirements. The PCM and TEM NIOSH
analytical methods require lower sample volumes and
are typically used indoors, however, ERT will
increase the volume requirement for outdoor
application.

Other Regulations pertaining to asbestos have been
promulgated by U.S. EPA and OSHA. U.S. EPA's
National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulates asbestos-containing
waste materials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR
763 (July 1, 1987)® and its addendum 40 CFR 763
(October 30, 1987)“ provide comprehensive rules for
the asbestos abatement industry. State and local
regulations on these issues vary and may be more
stringent than federal requirements. The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926.58 specify work practices and safety equipment
such as respiratory protection and protective clothing
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2
fibers/cubic centimeters of air. This standard pertains
to fibers with a length-to-width ratio of 3to 1 with a
fiber length >5 um®®, An action level of 0.1 fiber/cc
(one-half the OSHA standard) is the level U.S. EPA
has established in which employers must initiate such
activities as air monitoring, employee training, and



medical surveillance®®,

These are standard (i.e, typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

20 METHOD SUMMARY

Prior to sampling, the site should be characterized by
identifying on-site as well as off-site sources of
airborne asbestos. The array of sampling locations
and the schedule for sample collection, is critical to
the success of an investigation. Generally, sampling
strategies to characterize a single point source are
fairly straightforward, while multiple point sources
and area sources increase the complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.

During a site investigation, sampling stations should
be arranged to distinguish spatial trends in airborne
asbestos concentrations. Sampling schedules should
be fashioned to establish temporal trends. The
sampling strategy typically requires that the
concentration of ashestos at the source (worst case) or
area of concern (downwind), crosswind, as well as
background (upwind) contributions be quantified. See
Table 1 (Appendix A) for U.S. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a different type of strategy
which is identified in Table 2 (Appendix A). It is
important to establish background levels of
contaminants in order to develop a reference point
from which to evaluate the source data. Field blanks
and lot blanks can be utilized to determine other
SOUrces.

Much information can be derived from each analytical
method previously mentioned. Each analytical
method has specific sampling requirements and
produce results which may or may not be applicable
to a specific sampling effort. The site sampling

objectives should be carefully identified so as to select
the most appropriate analytical method. Additionally,
some preparation (i.e., lot blanks results) prior to site
sampling may be required, these requirements are
specified in the analytical methods.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

3.1  Sample Preservation

No preservation is required for asbestos samples.

3.2  Sample Handling, Container and
Storage Procedures

1 Place a sample label on the cassette
indicating a unique sampling number. Do
not put sampling cassettes in shirt or coat
pockets as the filter can pick up fibers. The
original cassette box is used to hold the
samples.

2. Wrap the cassette individually in a plastic
sample bag. Each bag should be marked
indicating sample identification number, total
volume, and date.

3. The wrapped sampling cassettes should be
placed upright in arigid container so that the
cassette cap is on top and cassette base is on
bottom. Use enough packing material to
prevent jostling or damage. Do not use
vermiculite as packing material for samples.
If possible, hand carry to lab.

4. Provide appropriate documentation with
samples (i.e., chain of custody and requested
analytical methodology).

40 INTERFERENCES AND
POTENTIAL PROBLEMS

Flow rates exceeding 16 liters/minute (L/min) which
could result in filter destruction due to (a) failure of its
physical support under force from the increased
pressure drop; (b) leakage of air around the filter
mount so that the filter is bypassed, or (c) damage to
the asbestos structures due to increased impact
velocities.



41 U.S EPA's Superfund Method

4.1.1 Direct-transfer TEM  Specimen
Preparation Methods

Direct-Transfer TEM specimen preparation methods
have the following significant interferences:

C The achievable detection limit is restricted
by the particulate density on the filter, which
in turn is controlled by the sampled air
volume and the total suspended particul ate
concentration in the atmosphere being
sampled.

C The precision of the result is dependent on
the uniformity of the deposit of asbestos
structures on the sample collection filter.

C Air samples must be collected so that they
have particulate and fiber loadings within
narrow ranges. If too high a particulate
loading occurs on the filter, it is not possible
to prepare satisfactory TEM specimens by a
direct-transfer method. If too high a fiber
loading occurs on the filter, even if
satisfactory TEM specimens can be prepared,
accurate fiber counting will not be possible.

4.1.2 Indirect TEM Specimen Preparation
M ethods

Indirect TEM specimen preparation methods have the
following interferences:

C The size distribution of asbestos structuresis
modified.
C There is increased opportunity for fiber loss

or introduction of extraneous contamination.

C When sample collection filters are ashed, any
fiber contamination in the filter medium is
concentrated on the TEM specimen grid.

It can be argued that direct methods yield an under-
estimate of the asbestos structure concentration
because many of the asbestos fibers present are
concealed by other particulate material with which
they are associated. Conversely, indirect methods can
be considered to yield an over-estimate because some
types of complex asbestos structures disintegrate

during the preparation, resulting in an increase in the
numbers of structures counted.

4.2 U.S. EPA's Modified Yamate
Method for TEM

High concentrations of background dust interfere with
fiber identification.

4.3 NIOSH Method for TEM

Other amphibole particles that have aspect ratios
greater than 3:1 and elemental compositions similar to
the asbestos minerals may interfere in the TEM
analysis. Some non-amphibole minerals may give
electron diffraction patterns similar to amphiboles.
High concentrations of background dust interfere with
fiber identification.

4.4 NIOSH M ethod for PCM

PCM cannot distinguish asbestos from non-asbestos
fibers; therefore, all particles meeting the counting
criteriaare counted astotal asbestos fibers. Fiber less
than 0.25 um in length will not be detected by this
method. High levels of non-fibrous dust particles may
obscure fibers in the field of view and increase the
detection limit.

50 EQUIPMENT/MATERIALS
5.1  Sampling Pump

The constant flow or critical orifice controlled
sampling pump should be capable of a flow-rate and
pumping time sufficient to achieve the desired volume
of air sampled.

The lower flow personal sampling pumps generally
provide a flow rate of 20 cubic centimeters/minute
(cc/min) to 4 L/min. These pumps are usually battery
powered. High flow pumps are utilized when flow
rates between 2 L/min to 20 L/min are required. High
flow pumps are used for short sampling periods so as
to obtain the desired sample volume. High flow
pumps usually run on AC power and can be plugged
into a nearby outlet. If an outlet is not available then
agenerator should be obtained. The generator should
be positioned downwind from the sampling pump.
Additional voltage may be required if more than one
pump is plugged into the same generator. Several



electrical extension cords may be required if sampling
locations are remote.

The recommended volume for the Superfund method
(Phase 1) requires approximately 20 hours to collect.
Such pumps typically draw 6 amps at full power so
that 2 lead/acid batteries should provide sufficient
power to collect a full sample. The use of line
voltage, where available, eliminates the difficulties
associated with transporting stored electrical energy.

A stand should be used to hold the filter cassette at the
desired height for sampling and the filter cassette shall
be isolated from the vibrations of the pump.

5.2 Filter Cassette

The cassettes are purchased with the required filtersin
position, or can be assembled in alaminar flow hood
or clean area. When the filters are in position, a
shrink cellulose band or adhesive tape should be
applied to cassette joints to prevent air leakage.

5.2.1 TEM Cassette Requirements

Commercially available field monitors, comprising
25 mm diameter three-piece cassettes, with
conductive extension cowls shall be used for sample
collection. The cassette must be new and not
previously used. The cassette shall be loaded with an
M CE filter of pore size 0.45 um, and supplied from a
lot number which has been qualified as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic effects. The filter
shall be backed by a 5 um pore size MCE filter
(Figure 1, Appendix B).

5.2.2 PCM Cassette Requirements

NIOSH Method 7400, PCM involves using a 0.8 to
1.2 pm mixed cellulose ester membrane, 25 mm
diameter, 50 mm conductive cowl on cassette (Figure
2, Appendix B). Some labs are able to perform PCM
and TEM analysis on the same filter; however, this
should be discussed with the laboratory prior to
sampling.

5.3  Other Equipment

C Inert tubing with glass cyclone and hose barb
C Whirlbags (plastic bags) for cassettes

C Tools - small screw drivers

C Container - to keep samples upright

C Generator or electrical outlet (may not be
required)

C Extension cords (may not be required)

C Multiple plug outlet

C Sample labels

C Air data sheets

C Chain of Custody records

6.0 REAGENTS

Reagents are not required for the preservation of
asbestos samples.

7.0 PROCEDURES

7.1 Air Volumes and Flow Rates

Sampling volumes are determined on the basis of how
many fibers need to be collected for reliable
measurements. Therefore, one must estimate how
many airborne fibers may be in the sampling location.

Since the concentration of airborne aerosol
contaminants will have some effect on the sample, the
following is a suggested criteria to assist in selecting
aflow rate based on real-time aerosol monitor (RAM)
readings in milligrams/cubic meter (mg/m°).

Concentration Flow Rate
C Low RAM readings:  <6.0 mg/m® 11-15. L/min
C Medium RAM readings:>6.0 mg/m, 7.5L/min
C HighRAM readings. >10. mg/m? 2.5L/min

In practice, pumps that are available for environmental
sampling at remote locations operate under a
maximum load of approximately 12 L/min.

7.1.1 U.S. EPA's Superfund Method

The Superfund Method incorporates an indirect
preparation procedure to provide flexibility in the
amount of deposit that be can be tolerated on the
sample filter and to allow for the selective
concentration of asbestos prior to analysis. To
minimize contributions to background contamination
from asbestos present in the plastic matrices of
membrane filters while allowing for sufficient
quantities of asbestos to be collected, this method also
requires the collection of a larger volume of air per
unit area of filter than has traditionally been collected



for asbestos analysis. Due to the need to collect large
volumes of air, higher sampling flow rates are
recommended in this method than have generally been
employed for asbestos sampling in the past. As an
alternative, samples may be collected over longer time
intervals. However, this restricts the flexibility
required to allow samples to be collected while
uniform meteorological conditions prevail.

The sampling rate and the period of sampling should
be selected to yield as high a sampled volume as
possible, which will minimize the influence of filter
contamination. Wherever possible, a volume of 15
cubic meters (15,000 L) shall be sampled for those
samples intended for analysis only by the indirect
TEM preparation method (Phase 1 samples). For
those samples to be prepared by both the indirect and
the direct specimen preparation methods (Phase 2
samples), the volumes must be adjusted so as to
provide a suitably-loaded filter for the direct TEM
preparation method. One option isto collect filters at
several loadings to bracket the estimated optimum
loading for a particular site. Such filters can be
screened in the laboratory so that only those filters
closest to optimal loading are analyzed. It has been
found that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in arural areafor samples
collected on a 25 mm filter and prepared by a direct-
transfer technique.

An upper limit to the range of acceptable flow rates
for thismethod is 15 L/min. At many locations, wind
patterns exhibit strong diurnal variations. Therefore,
intermittent sampling (sampling over a fixed time
interval repeated over several days) may be necessary
to accumulate 20 hours of sampling time over constant
wind conditions. Other sampling objectives also may
necessitate intermittent sampling. The objectiveisto
design a sampling schedule so that samples are
collected under uniform conditions throughout the
sampling interval. This method provides for such
options. Air volumes collected on Phase | samples
are maximized (<16 L/min). Air volumes collected
on Phase 2 samples are limited to provide optimum
loading for filters to be prepared by a direct-transfer
procedure.

7.1.2 U.S. EPA's Modified Yamate
Method for TEM

U.S. EPA's TEM method requires a minimum volume

of 560 L and a maximum volume of 3,800 L in order
to obtain an analytical sensitivity of 0.005
structures/cc. The optimal volume for TEM is 1200
L to 1800 L. These volumes are determined using a
200 mesh EM grid opening with a 25-mm filter
cassette. Changes in volume would be necessary if a
37-mm filter cassette is used since the effective area
of a 25 mm (385 sg mm) and 37 mm (855 sg m)
differ.

7.1.3 NIOSH Method for TEM and PCM

The minimum recommended volume for TEM and
PCM is 400 L at 0.1 fiber/cc. Sampling time is
adjusted to obtain optimum fiber loading on the filter.
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L) is appropriate in non-dusty atmospheres
containing 0.1 fiber/cc. Dusty atmospheresi.e., areas
with high levels of asbestos, require smaller sample
volumes (<400 L) to obtain countable samples.

In such cases, take short, consecutive samples and
average theresults over the total collection time. For
documenting episodic exposures, use high flow rates
(7 to 16 L/min) over shorter sampling times. In
relatively clean atmospheres where targeted fiber
concentrations are much less than 0.1 fiber/cc, use
larger sample volumes (3,000 to 10,000 L) to achieve
quantifiable loadings. Take care, however, not to
overload thefilter with background dust. If > 50% of
the filter surface is covered with particles, the filter
may be too overloaded to count and will bias the
measured fiber concentration. Do not exceed 0.5 mg
total dust loading on the filter.

7.2 Calibration Procedures

In order to determine if a sampling pump is measuring
the flow rate or volume of air correctly, it is necessary
to calibrate the instrument. Sampling pumps should
be calibrated immediately before and after each use.
Preliminary calibration should be conducted using a
primary calibrator such as a soap bubble type
calibrator, (e.g., a Buck Calibrator, Gilibrator, or
equivalent primary calibrator) with a representative
filter cassette installed between the pump and the
calibrator. The representative sampling cassette can
be reused for cdlibrating other pumps that will be used
for asbestos sampling. The same cassette lot used for
sampling should also be used for the calibration. A
sticker should be affixed to the outside of the
extension cowl marked "Calibration Cassette."



A rotameter can be used provided it has been recently
precalibrated with a primary calibrator. Three
separate constant flow calibration readings should be
obtained both before sampling and after sampling.
Should the flow rate change by more than 5% during
the sampling period, the average of the pre- and post-
calibration rates will be used to calculate the total
sample volume. The sampling pump used shall
provide a non-fluctuating air-flow through the filter,
and shall maintain the initial volume flow-rate to
within £ 10% throughout the sampling period. The
mean value of these flow-rate measurements shall be
used to calculate the total air volume sampled. A
constant flow or critical orifice controlled pump meets
these requirements. |If at any time the measurement
indicates that the flow-rate has decreased by more
than 30%, the sampling shall be terminated. Flexible
tubing is used to connect the filter cassette to the
sampling pump.Sampling pumps can be calibrated
prior to coming on-site so that time is saved when
performing on-site calibration.

7.2.1 Calibrating a Personal Sampling
Pump with an Electronic Calibrator

1 See Manufacturer's manual for operational
instructions.
2. Set up the calibration train as shown in

(Figure 3, Appendix B) using a sampling
pump, electronic calibrator, and a
representative filter cassette. The same lot
sampling cassette used for sampling should
also be used for calibrating.

3. To set up the calibration train, attach one end
of the PVC tubing (approx. 2 foot) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the electronic calibrator.

4. Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
the flow chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the flow chamber. After the bubble
runsits course, the flow rate is shown on the
LED display.

5. Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

7.2.2

7.2.3

Perform the calibration three times until the
desired flow rate of + 5% is attained.

Calibrating a Rotameter with an
Electronic Calibrator

See manufacturer's manual for operational
instructions.

Set up the calibration train as shown in
(Figure 4, Appendix B) using a sampling
pump, rotameter, and electronic calibrator.

Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6°
vertical.

Turn the electronic calibrator and sampling
pump on.

Create a bubble at the bottom of the flow
chamber by pressing the bubble initiate
button. The bubble should rise to the top of
the flow chamber. After the bubble runsits
course, the flow rate is shown on the LED

display.

Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

Record the electronic calibrator flow rate
reading and the corresponding rotameter
reading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired flow range.
Readings can also be calibrated for 10 cm®
increments for Low Flow rotameters, 500
cm® increments for medium flow rotameters
and 1 liter increments for high flow
rotameters.

Perform the calibration three times until the
desired flow rate of + 5% is attained. Once
on site, a secondary calibrator, i.e., rotameter
may be used to calibrate sampling pumps.

Calibrating a Personal Sampling
Pump with a Rotameter

See manufacturer's manual for Rotameter's
Operational Instructions.



2. Set up the calibration train as shown in
(Figure 5, Appendix B) using a rotameter,
sampling pump, and a representative
sampling cassette.

3. To set up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

4, Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6°

vertical.
5. Turn the sampling pump on.
6. Turn the flow adjust screw (or knob) on the

personal sampling pump until the float ball
on the rotameter is lined up with the
precalibrated flow rate value. A sticker on
the rotameter should indicate this value.

7. A verification of calibration is generally
performed on-site in the clean zone
immediately prior to the sampling.

7.3. Meteorology

It is recommended that a meteorological station be
established. If possible, sample after two to three
days of dry weather and when the wind conditions are
at 10 mph or greater. Record wind speed, wind
direction, temperature, and pressure in afield logbook.
Wind direction is particularly important when
monitoring for asbestos downwind from a fixed
source.

7.4  Ambient Sampling Procedures

7.4.1 Pre-site Sampling Preparation

1 Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

2. Obtain necessary sampling equipment and
ensure it is in working order and fully
charged (if necessary).

7.4.2

Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety plan.

Once on-site the calibration is performed in
the clean zone. The calibration procedures
are listed in Section 7.2.

After calibrating the sampling pump,
mobilize to the sampling location.

Site Sampling

To set up the sampling train, attach the air
intake hose to the cassette base. Remove the
cassette cap (Figure 6 and 7, Appendix B).
The cassette should be positioned downward,
perpendicular to the wind

If AC or DC electricity is required then turn
it on. If used, the generator should be placed
10 ft. downwind from the sampling pump.

Record the following in a field logbook:
date, time, location, sample identification
number, pump number, flow rate, and
cumulative time.

Turn the pump on. Should intermittent
sampling be required, sampling filters must
be covered between active periods of
sampling. To cover the sample filter: turn
the cassette to face upward, place the
cassette cap on the cassette, remove the inlet
plug from the cassette cap, attach a rotameter
to the inlet opening of the cassette cap to
measure the flow rate, turn off the sampling
pump, place the inlet plug into the inlet
opening on the cassette cap. To resume
sampling: remove the inlet plug, turn on the
sampling pump, attach a rotameter to
measure the flow rate, remove the cassette
cap, replace the inlet plug in the cassette cap
and invert the cassette, face downward and
perpendicular to the wind.

Check the pump at sampling midpoint if
sampling is longer than 4 hours. The
generators may need to be regased depending
ontank size. If afilter darkens in appearance
or if loose dust is seen in the filter, a second
sample should be started.



6. At theend of the sampling period, orient the
cassette up, turn the pump off.

7. Check the flow rate as shown in Section
7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampling for post calibration (increase
dust/fiber loading may have altered the flow

rate.
8. Record the post flow rate.
9. Record the cumulative time or run.
10. Remove the tubing from the sampling

cassette. Still holding the cassette upright,
replace the inlet plug on the cassette cap and
the outlet plug on the cassette base.

7.4.3. Post Site Sampling

1 Follow handling procedures in Section 3.2,
steps 1-4.
2. Obtain an electronic or hard copy of

meteorological data which occurred during
the sampling event. Record weather: wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be useful.

7.5 Indoor Sampling Procedures

PCM analysisis used for indoor air samples. When
analysis shows total fiber count above the OSHA
action level 0.1 f/cc then TEM (U.S. EPA's Modified
Y amate Method) is used to identify asbestos from
non-ashestos fibers.

Sampling pumps should be placed four to five feet
above ground level away from obstructions that may
influence air flow. The pump can be placed on atable
or counter. Refer to Table 2 (Appendix A) for a
summary of indoor sampling locations and rationale
for selection.

Indoor sampling utilizes high flow rates to increased
sample volumes (2000 L for PCM and 2800 to 4200 L
for TEM) in order to obtain lower detection limits
below the standard, (i.e., 0.01 f/cc or lower [PCM]

and 0.005 structures/cc or lower [TEM]).
7.5.1 Aggressive Sampling Procedures

Sampling equipment at fixed locations may fail to
detect the presence of asbestos fibers. Due to limited
air movement, many fibers may settle out of the air
onto the floor and other surfaces and may not be
captured on the filter. In the past, an 8-hour sampling
period was recommended to cover various air
circulation conditions. A quicker and more effective
way to capture asbestos fibers is to circulate the air
artificially so that the fibers remain airborne during
sampling. The results from this sampling option
typifies worst case condition. This is referred to as
aggressive air sampling for asbestos. Refer to Table 2
for sample station locations.

1 Before starting the sampling pumps, direct
forced air (such as a 1-horsepower leaf
blower or large fan) against walls, ceilings,
floors, ledges, and other surfaces in the room
to initially dislodge fibers from surfaces.
This should take at least 5 minutes per 1000
sq. ft. of floor.

2. Place a 20-inch fan in the center of the room.
(Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and
point it toward the ceiling.

3. Follow procedures in Section 7.4.1 and 7.4.2
(Turn off the pump and then the fan(s) when
sampling is complete.).

4. Follow handling procedures in Section 3.2,
steps 1-4.

8.0 CALCULATIONS

The sample volume is calculated from the average
flow rate of the pump multiplied by the number of
minutes the pump was running (volume = flow rate X
time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain
of custody for each sample (zero for lot, field and trip
blanks).

The concentration result is calculated using the
sample volume and the numbers of asbestos structures
reported after the application of the cluster and matrix
counting criteria.



9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Follow al QA/QC requirements from the laboratories
as well as the analytical methods.

9.1 TEM Requirements

1 Examine lot blanks to determine the
background asbestos structure concentration.

2. Examine field blanks to determine whether
there is contamination by extraneous
asbestos  structures during  specimen
preparation.

3. Examine of laboratory blanks to determine if
contamination is being introduced during
critical phases of the laboratory program.

4. To determine if the laboratory can
satisfactorily analyze samples of known
asbestos structure concentrations, reference
filters shall be examined. Reference filters
should be maintained as part of the
laboratory's Quality Assurance program.

5. To minimize subjective effects, some
specimens should be recounted by a different
microscopist.

6. Asbestos laboratories shall be accredited by

the National Voluntary Laboratory
Accreditation Program.

7. At thistime, performance eval uation samples
for ashestos in air are not available for
Removal Program Activities.

9.2 PCM Requirements

1 Examine reference sdlides of known
concentration to determine the analyst's
ability to satisfactorily count fibers.
Reference slides should be maintained as
part of the laboratory's quality assurance
program.

2. Examinefield blanks to determine if thereis
contamination by extraneous structures
during sample handling.

3. Some samples should be relabeled then
submitted for counting by the same analyst to
determine possible bias by the analyst.

4. Participation in a proficiency testing program
such as the AIHA-NIOSH proficiency
analytical testing (PAT) program.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results
accordingly with the project's data quality objectives.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering
an unknown situation involving asbestos, a powered
air purifying respirator (PAPR) (full face-piece) is
necessary in conjunction with HEPA filter cartridges.
See applicable regulations for action level, PEL, TLV,
etc. If previous sampling indicates asbestos
concentrations are below personal health and safety
levels, then Level D personal protection is adequate.

12.0 REFERENCES
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@ Methodology for the Measurement of
Airborne Asbestos by Electron Microscopy,
EPA's Report No. 68-02-3266, 1984, G.
Y amate, S.C. Agarwal, and R. D. Gibbons.

@ National Institute for Occupational Safety
and Health. NIOSH Manual of Analytical
Method. Third Edition. 1987.

@ U.S. Environmental Protection Agency.
Code of Federal Regulations 40 CFR 763.
July 1, 1987. Code of Federal Regulations
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APPENDIX A

Tables

TABLE 1.

SAMPLE STATIONS FOR OUTDOOR SAMPLING

Sample Station
L ocation

Sample Numbers

Rationale

Upwind/Background®

Collect a minimum of two simultaneous
upwind/background samples 30° apart
from the prevailing windlines.

Establishes background fiber levels.

Downwind

Deploy a minimum of 3 sampling stations
in a 180 degree arc downwind from the
source.

Indicates if asbestosisleaving the
site.

Site Representative
and/or Worst Case

Obtain one site representative sample
which shows average condition on-site or
obtain worst case sample (optional).

Verify and continually confirm and
document selection of proper levels
of worker protection.

@ More than one background station may be required if the asbestos originates from different sources.
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APPENDIX A (Cont’d)

Tables

TABLE 2

SAMPLE STATIONS FOR INDOOR SAMPLING

Sample Station Sample Numbers Rationale

L ocation

Indoor Sampling If awork siteis asingle room, disperse 5 Establishes representative samples
samplers throughout the room. from a homogeneous area.

If the work site contains up to 5 rooms, place
at least one sampler in each room.

If the work site contains more than 5 rooms,
select a representative sample of the rooms.

Upwind/Background | If outside sources are suspected, Establish whether indoor asbestos
deploy a minimum of two simultaneous concentrations are coming from an
upwind/background samples 30° apart from outside source.

the prevailing windlines.

Worst Case Obtain one worst case sample, i.e., Verify and continually confirm and
aggressive sampling (optional). document selection of proper levels

of worker protection.
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APPENDIX B

Figures

FIGURE 1. Transmission Electron Microscopy Filter Cassette
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APPENDIX B (Cont’d)

Figures

FIGURE 2. Phase Contrast Microscopy Filter Cassette
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APPENDIX B (Cont’d)

Figures

FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter
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APPENDIX B (Cont’d)

Figures

FIGURE 4. Calibrating a Rotameter with a Bubble Meter
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APPENDIX B (Cont’d)

Figures

FIGURE 5. Calibrating a Sampling Pump with a Rotameter
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APPENDIX B (Cont’d)

Figures

FIGURE 6. Personal Sampling Train for Asbestos
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APPENDIX B (Cont’d)

Figures

FIGURE 7. High Flow Sampling Train for Asbestos
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SOP#: 2008
DATE: 11/16/94
REV.#:0.0

GENERAL AIR
SAMPLING GUIDELINES

1.0 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) provides
guidance in developing and implementing sampling
plans to assess the impact of hazardous waste sites on
ambient air. It presents the United States
Environmental Protection Agency/Environmental
Response Team's (U.S. EPA/ERT'Ss) approach to air
sampling and monitoring and identifies equipment
requirements. It is not within the scope of this SOP to
provide a generic air sampling plan. Experience,
objectives, site characteristics, and chemical
characteristics will dictate sampling strategy. This
SOP does not address indoor air sampling.

Two basic approaches can be used to assess ambient
air (also referred to as air pathway assessments):
modeling and measurements. The modeling approach
initially estimates or measures the overall site
emission rate(s) and pattern(s). These data are input
into an appropriate air dispersion model, which
predicts either the maximum or average air
concentrations at selected locations or distances
during the time period of concern. This overall
modeling strategy is presented in the first three
volumes of the Air Superfund National Technical
Guidance Series on Air Pathway Assessments??),
Specific applications of this strategy are presented in
several additional Air Superfund Technical Guidance
documents™.

The measurement approach involves actually
measuring the air impact at selected locations during
specific time periods. These measurements can be
used to document actual air impacts during specific
time intervals (i.e., during cleanup operations) or to
extrapolate the probable "worst case" concentrations
at that and similar locations over alonger time period
than was sampled.

This SOP addresses issues associated with this second
assessment strategy. This SOP also discusses the
U.S. EPA/ERT's monitoring instruments, air sampling

kits, and approach to air sampling and monitoring at
hazardous waste sites.

These are standard (i.e, typically applicable)
operating procedures which may be varied or changed
as required, depending on site conditions, equipment
limitations, or limitations imposed by the procedure.
In all instances, the ultimate procedures employed
should be documented and associated with the final
report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

20 METHOD SUMMARY

Air monitoring is defined as the use of direct-reading
instruments and other screening or monitoring
equipment and techniques that provide instantaneous
(real-time) data on the levels of airborne
contaminants.  The U.S. EPA/ERT maintains
numerous monitors for real-time measurements.
Examples of air monitoring equipment are hand-held
photoionization detectors (PID), flame ionization
detectors (FID), oxygen/combustible gas detectors,
and remote optical sensors.

Air sampling is defined as those sampling and
analytica techniques that require either off- or on-site
laboratory analysis and therefore do not provide
immediate results. Typically, air sampling occurs
after use of real-time air monitoring equipment has
narrowed the number of possible contaminants and
has provided some qualitative measurement of
contaminant concentration. Air sampling techniques
are used to more accurately detect, identify and
quantify specific chemical compounds relative to the
majority of air monitoring technologies.

In the Superfund Removal Program, On-Scene
Coordinators (OSCs) may request the U.S. EPA/ERT
to conduct air monitoring and sampling during the



following situations: emergency responses, site
assessments, and removal activities. Each of these
activities has a related air monitoring/sampling
objective that is used to determine the potential
hazards to workers and/or the community.

C Emergency Response

Emergency responses are immediate
responses to a release or threatened release
of hazardous substances presenting an
imminent danger to public health, welfare, or
the environment (i.e., chemical spills, fires,
or chemical process failures resulting in a
controlled release of hazardous substances).
Generally these situations require rapid on-
ste investigation and response. A major part
of thisinvestigation consists of assessing the
air impact of these rel eases.

C Removal Site Assessment

Removal site assessments (referred to as site
assessments) are defined as any of several
activities undertaken to determine the extent
of contamination at a site and which help to
formulate the appropriate response to a
release or threatened release of hazardous
substances. These activities may include a
site inspection, multimedia sampling, and
other data collection.

C Removal Actions

Removal actions clean up or remove
hazardous substances released into the
environment. Removal actions include any
activity conducted to abate, prevent,
minimize, stabilize, or eliminate a threat to
public heath or welfare, or to the
environment.

Personal risk from airborne contaminants can be
determined by comparing the results of on-site
monitoring and sampling to health-based action levels
such as the American Conference of Governmental
Industrial Hygienists (ACGIH) Threshold Limit
Values (TLVs) and the Occupational Safety and
Health Administration (OSHA) Permissible Exposure
Limits (PELs). Residential risk can be determined by
comparing the results of off-site monitoring or
sampling to health-based action levels such as those
developed by the Agency for Toxic Substance and

Disease Registry (ATSDR).

The extent to which valid inferences can be drawn
from air monitoring/sampling depends on the degree
to which the monitoring/sampling effort conformsto
the objectives of the event. Meeting the project's
objectives requires thorough planning of the
monitoring/sampling activities, and implementation of
the most appropriate monitoring/sampling and
analytical procedures. These issues will be discussed
in this SOP.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

Preservation, containers, handling and storage for air
samples are discussed in the specific SOPs for the
technique selected. In addition, the analytical method
(i.e,, U.S. EPA, National Institute for Occupational
Safety and Health [NIOSH], and OSHA Methods)
may be consulted for storage temperature, holding
times and packaging requirements. After sample
collection, the sampling media (i.e., cassettes or
tubes) are immediately sealed. The samples are then
placed into suitable containers (i.e., whirl bags,
resealable bagsor culture tubes) which are then placed
into a shipping container.

Use bubble wrap or styrofoam peanuts when packing
air samples for shipment. DO NOT USE
VERMICULITE.

40 INTERFERENCES AND
POTENTIAL PROBLEMS

Upwind sources can contribute to sample
concentration. Natural sources, such as biological
waste, can produce hydrogen sulfide and methane
which may contribute to the overall contaminant level.
Extraneous anthropogenic contaminants (i.e., burning
of fossil fuels, emissions from vehicular traffic,
especially diesel; volatile compounds from
petrochemical facilities; and effluvium from smoke
stacks) may also contribute. Air sampling stations
should be strategically placed to identify contributing
SOUrces.

Photoreactivity or reaction of the parameters of
concern may occur with nonrelated compounds [i.e.,
nitrogen compounds and polyaromatic hydrocarbons



(PAHSs)]. Some sorbent media/samples should not be
exposed to light during or after sampling due to
photochemical effects (i.e., PAHS).

Various environmental factors, including humidity,
temperature and pressure, also impact the air sampling
methodology, collection efficiency and detection
limit. Since the determination of air contaminantsis
specifically dependent on the collection parameters
and efficiencies, the collection procedure is an integral
part of the analytical method.

Detection limits depend on the contaminants being
investigated and the particular site situation. It is
important to know why the data are needed and how
the datawill be used. Care should be taken to ensure
the detection limits are adequate for the intended use
of the final results.

Some equipment may be sensitive to humidity and
temperature extremes.

5.0 EQUIPMENT/APPARATUS

5.1 Direct Reading Instruments (Air
Monitoring Instruments)

There are two general types of direct reading
instruments: portable screening devices and
specidized analytical instruments. Generally all these
techniques involve acquiring, for a specific location or
area, continuous or sequential direct air concentrations
in either areal-time or semi-real-time mode. None of
these instruments acquires true time-weighted average
concentrations. In addition, these instruments are not
capable of acquiring simultaneous concentration
readings at multiple locations, although several are
able to sequentially analyze samples taken remotely
from different locations. The document, "Guide to
Portable Instruments for Assessing Airborne
Pollutants Arising from Hazardous Waste Sites®,"
provides additional information about air sampling
and monitoring. The hazard levels for airborne
contaminants vary. See the ACGIH TLVs and the
OSHA PELs for safe working levels. Common
screening devices and analytical instruments are
described in Appendix A.

5.2 Air Sampling Equipment and
M edia/Devices

The U.S. EPA/ERT uses the following analytical

methods for sampling: NIOSH Manual of Analytical
Methods®, American Society for Testing and
Materials (ASTM) Methods®”, U.S. EPA Compendium
of Methods for the Determination of Toxic Organic
Compounds in Ambient Air®® and OSHA
Methods®™®.  Additional air sampling references
include Industrial Hygiene and Toxicology (3rd
Ed.)™ and Air Sampling Instruments for Evaluation
of Atmospheric Contaminants™®. These methods
typically specify equipment requirements for
sampling. Since air sampling is such a diverse
technology, no single method or reference is best for
all applications. Common sampling equipment and
media/devices are described in Appendix B.

5.3 Tools’Material and Equipment
List

In addition to equipment and materials identified in
Appendices A and B, the following equipment and
materials may be required to conduct air sampling and
monitoring at hazardous waste sites:

Camera

Site logbook

Clipboard

Chain of custody records
Custody seals

Air sampling worksheets
Sample labels

Small screwdriver set
Aluminum foil

Extension cords

Glass cracker

Multiple plug outlet

Whirl bags or culture tubes
Teflon tape

Calibration devices

Tygon and/or Teflon® tubing
Surgical gloves

Lint-free gloves

Ice

Sample container

OO OO OO OO OO OO

Use the following additional eguipment when
decontaminating glassware on site:

C Protective equipment (i.e., gloves, splash
goggles, etc.)

Appropriate solvent(s)

Spray bottles

Liquinox (soap)

Paper towels

OO OO



C Distilled/deionized water
Five-gallon buckets
C Scrub brushes and bottle brushes

(ep]

6.0 REAGENTS

Impinger sampling involves using reagents contained
inaglass vial to absorb contaminants of concern (for
example, NIOSH Method 3500 for formaldehyde uses
1% sodium bisulfite solution). Impinger solutions
vary and are method-dependent.

Reagents such as acetone and hexane are required to
decontaminate glassware and some air sampling
equipment. Decontamination solutions are specified
in the Sampling Equipment Decontamination SOP.

7.0 PROCEDURES
7.1  Air Monitoring Design

7.1.1 Initial Surveys

In general, the initial survey is considered to be a
relatively rapid screening process for collecting
preliminary data at hazardous waste sites. However,
initial surveys may require many hours to complete
and may consist of more than one entry.

Some information is generally known about the site;
therefore, real-time instrumentation for specific
compounds (i.e., detector tubes and electrochemical
sensors) can be used to identify hot spots. Sufficient
data should be obtained with real-time instruments
during the initial entry to screen the site for various
contaminants. When warranted, intrinsically safe or
explosion-proof instruments should be used. An
organic vapor analyzer (OVA) istypically used during
this survey. These gross measurements may be used
on a preliminary basis to (1) determine levels of
personal protection, (2) establish site work zones, and
(3) map candidate areas for more thorough qualitative
and quantitative studies involving air sampling.

In some situations, the information obtained may be
sufficient to preclude additional monitoring.
M aterials detected during the initial survey may call
for a more comprehensive evaluation of hazards and
analyses for specific compounds. Since site activities
and weather conditions change, a continuous program
to monitor the ambient atmosphere must be
established.

7.1.2 Off-Site Monitoring

Typicaly, perimeter monitoring with the same
instruments employed for on-site monitoring is
utilized to determine site boundaries. Because air is
a dynamic matrix, physical boundaries like property
lines and fences do not necessarily delineate the site
boundary or area influenced by arelease. Whenever
possible, atmospheric hazards in the areas adjacent to
the on-site zone should be monitored with direct-
reading instruments. Monitoring at the fenceline or at
varying locations off site provides useful information
regarding pollutant migration. Three to four locations
downwind of the source (i.e., plume) at breathing-
zone height, provide a basic fingerprint of the plume.
Negative instrument readings off site should not be
interpreted as the compl ete absence of airborne toxic
substances; rather, they should be considered another
piece of information to assist in the preliminary
evaluation. The interpretation of negative readingsis
instrument-dependent.  The lack of instrument
readings off site should not be interpreted as the
complete absence of al airborne toxic substances,
rather, it is possible that the particular compound or
class of compounds to which the monitoring
instrument responds is not present or that the
concentration of the compound(s) is below the
instrument's detection limit.

7.2  Air Sampling Design
7.2.1 Sampling Plan Design

The goal of air sampling is to accurately assess the
impact of a contaminant source(s) on ambient air
quality. Thisimpact is expressed in terms of overall
average and/or maximum air concentrations for the
time period of concern and may be affected by the
transport and release of pollutants from both on- and
off-site sources. The location of these sources must
be taken into account as they impact the selection of
sampling locations. Unlike soil and groundwater
concentrations, air concentrations at points of interest
can easily vary by orders of magnitude over the period
of concern. This variability plays a major role in
designing an air sampling plan.

Downwind air concentration is determined by the
amount of material being released from the site into
the air (the emission rate) and by the degree that the
contamination is diluted as it is transported. Local



meteorology and topography govern downwind
dilution. Contaminant emission rates can also be
heavily influenced by on-site meteorology and on-site
activities. All of these concerns must be incorporated
into an air sampling plan.

A sampling strategy can be simple or complex,
depending on the sampling program objectives.
Programs involving characterization of the pollutant
contribution from a single point source tend to be
simple, whereas sampling programs investigating fate
and transport characteristics of components from
diverse sources require a more complex sampling
strategy. In addition, resource constraints may affect
the complexity of the sampling design.

An optimal sampling strategy accounts for the
following site parameters:

C Location of stationary as well as mobile
sources

C Analytes of concern

C Analytical detection limit to be achieved

C Rate of release and transport of pollutants
from sources

C Availability of space and utilities for
operating sampling equipment

C M eteorological monitoring data

C Meteorological conditions in which sampling

is to be conducted

The sampling strategy typically requires that the
concentration of contaminants at the source or area of
concern as well as background contributions be
quantified. It is important to establish background
levels of contaminants in order to develop areference
point from which to evaluate the source data. Field
blanks and lot blanks, aswell as various other types of
QA/QC samples, can be utilized to determine other
sources. The impact of extraneous sources on
sampling results can frequently be accounted for by
placing samplers upwind, downwind and crosswind
from the subject source. The analytical data from
these different sampling locations may be compared
to determine statistical differences.

7.2.2 Sampling Objectives

The objectives of the sampling must be determined
prior to developing the sampling plan. Does the
sampling plan verify adequate levels of protection for
on-site personnel, or address potential off-site impacts

associated with the site or with site activities? In
addition, the assumptions associated with the
sampling program must be defined. These
assumptions include whether the sampling is to take
place under "typical," "worst case," or "one-time"
conditions. If the conditions present at the time of
sampling are different from those assumed during the
development of the sampling plan, then quality of the
data collected may be affected. The following
definitions have been established:

C Typical: routine daily sampling or routine
scheduled sampling at pre-established
locations.

C Worst case: sampling conducted under the

worst meteorological and/or site conditions
which would result in elevated ambient
concentrations.

C One-time: only one chance is given to collect
a sample without regard to time or
conditions.

Qualitative data acquired under these conditions are
usually applicable only to the time period during
which the data were collected and may not provide
accurate information to be used in estimating the
magnitude of an air impact during other periods or
over along timeinterval.

The sampling objectives also dictate the detection
limits. Sampling methods for airborne contaminants
will depend upon the nature and state (solid, liquid or
gas) of the contaminant. Gases and vapors may be
collected in agueous media or adsorbents, in
molecular sieves, or in suitable containers.
Particulates are collected by filters or impactors. The
volume of sample to be collected is dependent upon
an estimate of the contaminant concentration in the
air, the sensitivity of the analytical method, and the
standard or desired detection limit. A sufficient
amount of sample must be collected to achieve the
desired detection limit without interference from other
contaminants. In addition, the selected method must
be able to detect the target compound(s).

7.2.3 Location and Number of Individud
Sampling Points

Choose the number and location of sampling points
according to the variability, or sensitivity, of the



sampling and analytical methods being utilized, the
variability of contaminant concentration over time at
the site, the level of precision required and
costlimitations. In addition, determine the number of
locations and placement of samplers by considering
the nature of the response, local terrain,
meteorological conditions, location of the site (with
respect to other conflicting background sources), size
of the site, and the number, size, and relative
proximity of separate on-site emission sources and
upwind sources. The following are several
considerations for sampler placement:

C Location of potential on-site emission
sources, as identified from the review of site
background information or from preliminary
on-site inspections.

C Location of potential off-site emission
sources upwind of the sampling location(s).
Review local wind patterns to determine the
location of off-site sources relative to wind
direction.

C Topographic features that affect the
dispersion and transport of airborne toxic
constituents.

Avoid natural obstructions when choosing air
sampling station locations, and account for
channelization around those obstructions.

C Large water bodies, which affect
atmospheric stability and the dispersion of
air contaminants.

C Roadways (dirt or paved), which may
generate dust that could mask site
contaminants.

C V egetation, such as trees and shrubs, which

stabilizes soil and retards subsurface
contaminants from becoming airborne. It
also affects air flow and scrubs some
contaminants from the air. Sometimes thick
vegetation can make an otherwise ideal air
monitoring location inaccessible.

Consider the duration of sampling activities when
choosing the location and number of samples to be
collected. For example, if the sampling period is
limited to afew hours, one or two upwind and several
downwind samples would typically be adequate,

especially around major emission sources.

A short-term monitoring program ranges from several
daysto afew weeks and generally includes gathering
datafor site assessments, removal actions, and source
determination data (for further modeling). Activities
involved in a short-term sampling strategy must make
the most of the limited possibilities for data collection.
Consider moving upwind/downwind locations daily
based on National Oceanic and Atmospheric
Administration (NOAA) weather forecasts. Weather
monitoring becomes critical where complex terrain
and local meteorological effects frequently change
wind direction. Often, a number of alternatives can
fulfill the same objective.

Prevailing winds running the length of a valley usually
require a minimum number of sampler locations;
however, a complex valley may require more sampler
locations to account for the wide variety of winds.
Ocean/lake effects may require a radical plan to
collect enough samples to reach alow detection limit.
Two sets of samplers may be placed next to each
other: one set would be activated during the sea breeze
while the other set is turned off, and vice versawhen
there is no sea breeze. After the sampling event, the
respective upwind and downwind samples would be
combined. Another alternative for sampling near a
large body of water may be to use automatic, wind-
vector-operated samplers, which turn the sampler on
only when the wind comes from a specified vector.
At sites located on hillsides, wind will move down a
valley and produce an upward fetch at the same time.
Sampling locations may have to ring the site to
measure the wind's impact.

Off-site sources may affect on-site monitoring. In this
case, on-site meteorological data, concurrent with
sampling data, is essential to interpreting the acquired
data. Also, additional upwind sampling sites may be
needed to fully characterize ambient background
contaminant levels. Multiple off-site sources may
require several monitoring locations, but if the sources
are at a sufficient distance, only one monitoring
location is needed.

Topography and weather are not the only factors in
sampler location; the sampling sites must be secure
from vandals and mishap. Secure all sampling
locationsto maintain chain of custody, and to prevent
tampering with samples or loss of sampling units.
High-volume sampling methods often require the use
of 110 VAC electric power. When portable



generators are used, the power quality may affect
sampler operation. Also, be aware that the generators
themselves could be a potential pollution source if
their placement is not carefully considered.

Air quality dispersion models can be used to place
samplers. The modelsincorporate source information,
surrounding topography, and meteorological data to
predict the general distance and directions of
maximum ambient concentrations. Modeling results
should be used to select sampling locations in areas of
maximum pollutant concentrations.

7.2.4 Time, Duration and Frequency of
Sampling Events

After choosing appropriate sampling or monitoring
locations, determine the sampling frequency and the
number of samples to be collected. The time of day,
duration and frequency of sampling events is governed

by:

C The effects of site activities and meteorology
on emission rates

C The diurnal effect of the meteorology on
downwind dispersion

C The time period(s) of concern as defined by
the objective

C The variability in the impact from other non-
site-related sources

C If defined, the degree of confidence needed

for either the mean or maximum downwind
concentrations observed

C The precision requirements for single
measurements
C Cost and other logistical considerations

The duration of the removal action and the number of
hours per day that site work is conducted determine
the time, duration, and frequency of samples. Short-
term sampling programs may require daily sampling,
while long-term programs may require 24-hour
sampling every sixth or twelfth day. If the site will be
undergoing removal activities 24 hours a day,
continuous air sampling may be warranted. However,
if the site activities will be conducted for only eight
hours a day, and there are no emissions likely to occur
during the remaining 16 hours, then sampling would
be appropriate prior to the start of daily activities,
would continue during operations, and end at the
conclusion of the daily activities. An off-peak sample
collection can ensure that emissions are not persisting

after the conclusion of daily cleanup activities. For
some sites, emissions are still a factor several hours
after daily site activities have been completed.
Because of the typically decreased downwind
dispersion in the evening, higher downwind
concentrations than were present during daytime site
activities may be detected. For sites where this is
possible, the sampling duration needs to be lengthened
accordingly.

Sampling duration and flow rate dictate the volume of
air collected, and to a major degree, the detection
limit. The analytical method selected will provide a
reference to flow rate and volume. Flow rates are
limited to the capacity of the pumps being employed
and the contact time required by the collection media.

The duration or period of air sampling is commonly
divided into two categories (1) samples collected over
a brief time period are referred to as "instantaneous"
or "grab" samples and are usually collected in less
than five minutes and (2) average or integrated
samples are collected over a significantly longer
period of time. Integrated samples provide an average
concentration over the entire sampling period.
Integrated samples are not suited to determining
cyclical releases of contaminants because periodic or
cyclical events are averaged out by the proportionally
long sampling duration.

Air quality dispersion models can predict the
maximum air contaminant concentration expected
from a source. The meteorological and site conditions
expected to cause the highest concentration are known
as worst-case conditions and can be identified by
analyzing the modeling results. Depending upon the
objective, one may sample when the model predicts
worst-case conditions will exist.

725 Meteorological and
Physical/Chemical Considerations

A meteorological monitoring program is an integral
part of site monitoring activities. Meteorological data,
which define local terrain impacts on air flow paths,
are needed to interpret air concentration data.
Meteorological data may be available from an existing
station located near the site (i.e., at a local airport),
otherwise a station should be set up at the site. This
data will document the degree that samples actually
were downwind and verify whether other worst-case
assumptionswere met. Meteorological parameters to



be monitored are, at a minimum, wind speed, wind
direction, and sigma theta (which is the horizontal
wind direction standard deviation and an indicator of
atmospheric stability). The remaining parameters
primarily affect the amount of a contaminant available
inthe air.

C Wind Speed

When the contaminant of concern is a
particulate, wind speed is critical in
determining whether the particulate will
become airborne, the quantity of the
particulate that becomes airborne, and the
distance the particulate will travel from the
source. Wind speed also contributes to the
volatilization of contaminants from liquid
SOUrces.

C Wind Direction

Wind direction highly influences the path of
airborne contaminants. In addition,
variations in wind direction increase the
dispersion of pollutants from a given source.

C Atmospheric Stability

Atmospheric stability refers to the degree to

which the atmosphere tends to dampen

vertical and horizontal motion.  Stable

atmospheric conditions (i.e., evenings) result

in low dispersion, and unstable atmospheric
conditions (i.e.,, hot sunny days)
result in higher dispersion.

C Temperature

Higher temperatures increase the rate of
volatilization of organic and some inorganic
compounds and affect the initial rise of
gaseous or vapor contaminants. Therefore,
worst-case emission of volatiles and
semivolatiles occurs at the hottest time of
day, or on the hottest day.

C Humidity

High humidity affects water-soluble
chemicals and particulates. Humid
conditions may dictate the sampling media
used to collect the air sample, or limit the
volume of air sasmpled and thereby increase

the detection limit.
C Atmospheric Pressure

Migration of landfill gases through the
landfill surface and through surrounding soils
are governed by changes in atmospheric
pressure. Atmospheric pressure will
influence upward migration of gaseous
contaminants from shallow aquifersinto the
basements of overlying structures.

In many cases, the transport and dispersion
of air pollutants is complicated by local
meteorology. Normal diurnal variations (i.e.,
temperature inversions) affect dispersion of
airborne contaminants. Terrain features can
enhance or create air inversions and can also
influence the path and speed of air flow,
complicating transport and dispersion
patterns.

The chemical characteristics of a
contaminant (i.e., molecular weight, physical
state, vapor pressure, aerodynamic size,
temperature, reactive compounds, and
photodegradation) affects its behavior and
can influence the method used to sample and
analyze it.

8.0 CALCULATIONS

Volumeis obtained by multiplying the sample timein
minutes by the flow rate. Sample volume should be
indicated on the chain of custody record. Adjustments
for temperature and pressure differences may be
reguired.

Results are usually provided in parts per million
(ppm), parts per billion (ppb), milligrams per cubic
meter (mg/m° or micrograms per cubic meter (ug/m?).

Refer to the analytical method or regulatory guidelines
for other applicable calculations.

9.0 QUALITYASSURANCE/
QUALITY CONTROL

The manufacturer's instructions should be reviewed
prior to instrument use. Instruments must be utilized
in accordance with manufacturer's instructions.
Equipment checkout and calibration activities must



occur prior to and after monitoring and sampling and
must be documented.

9.1 QA/QC Samples

QA/QC samples provide information on the variability
and usability of environmental sample results.
Various QA/QC samples may be collected to detect
error. QA/QC samples are submitted with the field
samplesfor analysis to aid in identifying the origin of
analytical discrepancies; then a determination can be
made as to how the analytical results should be used.
Collocated samples, background samples, field
blanks, and lot blanks are the most commonly
collected QA/QC field samples. Performance
evaluation (PE) samples and matrix spikes provide
additional measures of data QA/QC control. QA/QC
results may suggest the need for modifying sample
collection, preparation, handling, or analytical
procedures if the resultant data do not meet site-
specific QA or data quality objectives.

9.2 Sample Documentation

All sample and monitoring activities should be
documented legibly, in ink. Any corrections or
revisions should be made by lining through the
incorrect entry and by initialing the error. All samples
must be recorded on an Air Sampling Worksheet. A
chain of custody record must be maintained from the
time a sample is taken to the final deposition of the
sample. Custody seals demonstrate that a sample
container has not been opened or tampered with
during transport or storage of samples.

10.0 DATA VALIDATION

Results for QA/QC samples should be evaluated for
contamination. Thisinformation should be utilized to
qudify the environmental sample results accordingly
with data quality objectives.

11.0 HEALTH AND SAFETY

Personal protection equipment (PPE) requirements
identified in federal and/or state regulations and 29
Code of Federal Regulations (CFR) 1910.120 for
hazardous waste site work must be followed.

The majority of physical precautions involved in air
sampling are related to the contaminant sampled.
Attention should be given when sampling in

potentially explosive, flammable or acidic
atmospheres. On rare occasions, the collection media
may be hazardous; for example, in the instance where
an acidic or basic solution is utilized in an impinger.

When working with potentially hazardous materials,
follow U.S. EPA, OSHA and corporate health and
safety procedures.
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APPENDIX A

Portable Screening Devices and Specialized Analytical Instruments

PORTABLE SCREENING DEVICES

Where possible, a datalogger should be used to
minimize the length of time required for site personnel
to bein a potentially contaminated area. Datalogger
cable is available from manufacturers for linear output
instruments and some nonlinear output instruments.
U.S. EPA ERT/REAC has output cables for organic
vapor analyzers (i.e., HNU and OVA), toxic gas
analyzers (i.e.,, monitox) and real-time aerosol
monitors (i.e., RAM and miniram).

C Total Hydrocarbon Analyzers

Total hydrocarbon analyzers used to detect a
variety of volatile organic compounds
(VOCs) at hazardous waste sites principally
employ either a photoionization detector
(PID) or a flame ionization detector (FID).
Compounds are ionized by a flame or an
ultraviolet lamp. PIDs depend on the
ionization potential of the compounds. PIDs
are sensitive to aromatic and olefinic
(unsaturated) compounds such as benzene,
toluene, styrene, xylenes, and acetylene.
Greater selectivity is possible by using low-
voltage lamps. The ionization potential of
individual compounds can be found in the
NIOSH Pocket Guide to Chemical Hazards.
These instruments are not compound-specific
and are typically used as screening
instruments. FIDs are sensitive to volatile
organic vapor compounds such as methane,
propanol, benzene and toluene. They
respond poorly to organic compounds lacking
hydrocarbon characteristics.

C Oxygen and Combustible Gas Indicators

Combustible Gas Indicators (CGls) provide
efficient and reliable methods to test for
potentially explosive atmospheres. CGl
meters measure the concentration of a
flammable vapor or gas in air and present
these measurements as a percentage of the

11

lower explosive limit (LEL).

The measurements are temperature-dependent. The
property of the calibration gas determines sensitivity.
LELs for individual compounds can be found in the
NIOSH Pocket Guide to Chemical Hazards. If
readings approach or exceed 10% of the LEL, extreme
caution should be exercised in continuing the
investigation. If readings approach or exceed 25%
LEL, personnel should be withdrawn immediately.

CGils typically house an electrochemical sensor to
determine the oxygen concentration in ambient air.
Normally, air contains approximately 20.9% oxygen
by volume. Oxygen measurements are of particular
importance for work in enclosed spaces, low-lying
areas, or in the vicinity of accidents that have
produced heavier-than-air vapors which could displace
ambient air. The meters are calibrated for sea level
and may indicate a false negative (i.e, O, content) at
higher altitudes. Since the air has been displaced by
other substances, these oxygen-deficient areas are also
prime locations for taking additional organic vapor
and combustible gas measurements. Oxygen-enriched
atmospheres increase the potential for fires by their
ability to contribute to combustion or to chemically
react with flammable compounds and promote auto-
ignition.

C Toxic Atmosphere Analyzers

The toxic atmosphere analyzer is a
compound-specific instrument, designed and
calibrated to identify and quantify a specific
compound or class of compounds in either
gaseous or vapor form. Cross-sensitivity to
air pollutants not of interest may be lead to
erroneous results.

U.S. EPA/ERT has the following toxic
atmosphere analyzers: carbon monoxide,
phosgene, nitrous oxide, hydrogen cyanide,
sulfur dioxide, hydrogen sulfide, and chlorine
gas.



Aerosol/Particulate Monitors

A Real-Time Aerosol/Particulate Monitor
(RAM) displays readings for total
particulates. Theinstrument employs a pulse
light emitting diode which generates a
narrow band emission in conjunction with a
photovoltaic cell to detect light scattered
from particul ates.

The U.S. EPA/ERT uses the RAM when the
contaminant of concern is associated with
particulates, and when responding to fires
involving hazardous materials, to identify
plumelevels. Theinstrument isvery useful
in determining the presence of a plume when
it is not visible. The U.S. EPA/ERT
typically uses RAMs on tripods to obtain
particulate concentrations at the breathing
zone level. Personal dataloggers are used
with the RAMs to document minimum,
average and maximum concentrations. This
provides real-time data without requiring
those in personal protective equipment to be
constantly present in the plume.

Chemical Detector Tubes (Colorimetric
Tubes)

A chemical detector tube is a hollow, tube-
shaped, glass body containing one or more
layers of chemically impregnated inert
material. To use, the fused ends are broken
off and a manufacturer-specified volume of
air isdrawn through the tube with a pump to
achieve a given detection limit. The
chemicals contained within the packing
material undergo a chemical reaction with
the airborne pollutant present, producing a
color change during the intake of each pump
stroke. The concentration of a pollutant is
indicated by the length of discoloration on a
calibrated scale printed on the detector tube.

Radiation Meters

Radiation meters determine the presence and
level of radiation. The meters use a gas or
solid ion detection media which becomes
ionized when radiation is present. The
meters are normally calibrated to one probe.
Meters that detect alpha, beta, and gamma
radiation are available.
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SPECIALIZED

Gold Film (Hydrogen Sulfide and Mercury
Vapor) Monitors

Hydrogen sulfide (H,S) and Mercury (Hg)
monitors operate on the principle that electric
resistivity increases across a gold film as a
function of H,S and Hg concentration. The
monitors provide rapid and relatively low
detection limits for H,S and Hg in air. After
extensive sampling periods or high
concentrations of H,S and Hg, the gold film
must be heated to remove contamination and
return the monitor to its original sensitivity.

Infrared Detectors

Infrared detectors such as the Miniature
Infrared Analyzer (MIRAN) use infrared (IR)
absorption as a function of specific
compounds. MIRAN instruments apply to
situations where the contaminants are
identified but concentrations are not.
MIRAN instruments generally require AC
power.

ANALYTICAL

INSTRUMENTS

The continuous monitors described above provide

qualitative measurement of air

contaminants.

Quantitative measurements in the field can be
obtained using more sophisticated instruments, such
as portable Gas Chromatographs, to analyze grab

samples.

C

Direct Air Sampling Portable Gas
Chromatographs (GCs)

Portable GCs use gas chromatography to
identify and quantify compounds. Thetime
it takes for a compound to move through a
chromatographic column is a function of that
specific compound or group of compounds.
A trained technician with knowledge of the
range of expected concentrations of
compounds can utilize a portable GC in the
field to analyze grab samples. GCs generally
require AC power and shelter to operate.
This method is limited by its reliance on a
short-term grab sample to be representative
of the air quality at a site.



Remote Optical Sensing

This technique, also referred to as long-path
or open-pah  monitoring, involves
transmitting either an infrared or ultraviolet
light beam across a long open path and
measuring the absorbance at specific
wavelengths. The technique is capable of
analyzing any preselected organic or
inorganic volatile compound that can be
resolved from compounds naturally occurring
in ambient air. Current projected removal
applications include perimeter monitoring
during site cleanups and measurement of
emission source strengths during site
assessments.
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TAGA Direct Air Sampling Mass
Spectrometer/M ass Spectrometer

The Trace Atmospheric Gas Analyzer
(TAGA), which is operated by the U.S.
EPA/ERT, is capable of real-time detection
of preselected organic compounds at low
parts-per-billion  concentrations. The
instrument has been successfully used by the
U.S. EPA/ERT for isolating individual
emission plumes and tracking those plumes
back to their sources.



APPENDIX B

Air Sampling Equipment and Media/Devices

AIR SAMPLING EQUIPMENT

C

High-Volume, Total Suspended Particulate
(TSP) Samplers

High-volume TSP samplers collect all
suspended particles by drawing air across an
8- by 10-inch glass-quartz filter. The sample
rate is adjusted to 40 cubic feet per minute
(CFM), or 1134 liters per minute (L/min),
and it is held constant by a flow controller
over the sample period. The mass of TSPs
can be determined by weighing the filter
before and after sampling. The composition
of the filter varies according to the analytical
method and the detection limit required.

PM-10 Samplers

PM-10 samplers collect particulates with a
diameter of 10 microns or less from ambient
air. Particulates of this size represent the
respirable fraction, and thus are of special
significance. PM-10 samplers can be high-
volume or low-volume. The high-volume
sampler operates in the same manner as the
TSP sampler at a constant flow rate of 40
CFM; it draws the sample through a special
impactor head which collects particul ates of
10 microns or less. The particulate is
collected on an 8- by 10-inch filter. The low-
volume sampler operates at a rate of
approximately 17 L/min. The flow must
remain constant through the impactor head to
maintain the 10-micron cut-off point. The
low-volume PM-10 collects the sample on
37-mm Teflon filters.

High-Volume PS-1 Samplers

High-volume PS-1 samplers draw a sample
through polyurethane foam (PUF) or a
combination foam and XAD-2 resin plug,
and a glass quartz filter at a rate of 5-10
CFM (144 to 282 L/min). This system is
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excellent for measuring low concentrations
of semivolatiles, PCBs, pesticides, or
chlorinated dioxins in ambient air.

Area Sampling Pumps

These pumps provide flow-rate ranges of
2-20 L/min and have a telescopic sampling
mast with the sampling train. Because of the
higher volume, this pump is suitable for
sampling low concentrations of airborne
contaminants (i.e.,, asbestos sampling).
These pumps are also used for metals,
pesticides and PAH sampling which require
large sample volumes.

Personal Sampling Pumps

Personal sampling pumps are reliable
portable sampling devices that draw air
samples through a number of sampling media
including resin tubes, impingers, and filters.
Flow rates are usually adjustable from 0.1 to
4 L/min (or 0.01 to .75 L/min with a
restrictive orifice) and can remain constant
for up to 8 hours on one battery charge or
continuously with an AC charger/converter.

Canister Samplers

Evacuated canister sampling systems use the
pressure differential between the evacuated
canister and ambient pressure to bleed air
into the canister. The sampleis bled into the
canister at a constant rate over the sampling
period using acritica orifice, amechanically
compensated regulator, or a mass flow
control

device until the canister is near atmospheric
pressure.

Pressure canister sampling systems use a
pump to push air into the canister. To
maintain a higher, more controlled flow, the
pump typically controls the pressure
differential across a critical orifice at the



inlet of the canister, resulting in a pressurized
canister at the completion of sampling.

AIR SAMPLING MEDIA/DEVICES

If possible, before employing a specific sampling
method, consult the laboratory that will conduct the
analyses. Many of the methods can be modified to
provide better results or a wider range of results.

C

Summa® Canisters

Summa canisters are highly polished
passivated stainless steel cylinders. The
Summa polishing process brings chrome and
nickel to the surface of the canisters, which
results in an inert surface. This surface
restricts adsorption or reactions that occur on
the canister's inner surface after collection.
At the site, the canister is either placed in a
sampler to control sample collection rate, or
opened to collect a grab sample. Samples
can be collected by allowing air to bleed into
or be pumped into the canister. U.S.
EPA/ERT uses 6-liter Summa canisters for
VOC and permanent gas analysis.

Passive Dosimeters

Passive dosimeters are clip-on vapor
monitors (samplers) in which the diffused
contaminants are absorbed on specially
prepared active surfaces. Industrial
hygienists commonly use dosimeters to
obtain  time-weighted averages or
concentrations of chemical vapors, as they
can trap over 130 organic compounds.
Selective dosimeters have also been
developed for a number of chemicals
including formaldehyde, ethylene oxide,
hydrogen sulfide, mercury vapor, nitrogen
dioxide, sulfur dioxide, and ozone.
Dosimeters must be sent to a laboratory for
analysis.

Polyurethane Foam (PUF)

PUF is a sorbent used with a glass filter for
the collection of semivolatile organic
compounds such as pesticides, PCBs,
chlorinated dioxins and furans, and PAHSs.
Fewer artifacts (chemical changes that occur
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to collected compounds) are produced than
with some other solid sorbents. PUF is used
with the PS-1 sampler and U.S. EPA Method
TO13. PUF can aso be used with personal
sampling pumps when sampling for PAHs
using the LewisMcCloud method.
Breakthrough of the more volatile PCBs and
PAHs may occur when using PUF.

Sampling Bags (Tedlar)

Sampling bags, like canisters, transport air
samples to the laboratory for analysis.
Samples are generally pumped into the bags,
but sometimes a lung system is used, in
which a pump creates a vacuum around the
bag in avacuum box. Then the sample flows
from a source into the bag. This method is
used for VOCs, fixed gases (CO,, O, and N,)
and methane.

Impingers

An impinger allows an air sample to be
bubbled through a solution, which collects a
specific contaminant by either chemical
reaction or absorption. For long sampling
periods, the impinger may need to be kept in
an ice bath to prevent the solution from
evaporating during sampling. The sampleis
drawn through the impinger by using a
sampling pump or more elaborate sampling
trains with multiple impingers.

Sorbent Tubes/Cartridges

A variety of sampling media are available in
sorbent tubes, which are used primarily for
industrial hygiene. A few examples are
carbon cartridges, carbon molecular sieves,
Tenax tubes and tube containing the XAD-2
polymer. Depending upon the sorbent
material, tubes can be analyzed using either
a solvent extraction or thermal desorption.
The former technique uses standard
laboratory equipment and allows for multiple
analyses of the same sample. The latter
technique requires special, but readily
available, laboratory equipment and allows
only one analysis per sample. In addition,
thermal desorption typically allows for lower
detection limits by two or more orders of
magnitude. Whenever sorbent tubes are



being used for thermal desorption, they
should be certified as "clean" by the
laboratory doing the analysis.

Thermally Desorbed Media

During thermal desorption, high-temperature gas
streams are used to remove the compounds collected
on asorbent medium. The gas stream is injected and
often cryofocused into an analytical instrument, such
asa GC, for compound analysis:

C Tenax Tubes

Tenax tubes are made from commercially
available polymer (p-phenylene oxide)
packed in glass or stainless steel tubes
through which air samples are drawn or
sometimes pumped. These tubes are used in
U.S. EPA Method TO1 and VOST for
volatile nonpolar organic, some polar
organic, and some of the more volatile
semivolatile organics. Tenax is not
appropriate for many of the highly volatile
organics (with vapor pressure greater than
approximately 200 mm Hg).

C Carbonized Polymers

The carbonized molecular sieve (CMS), a
carbonized polymer, is a commercialy
available, carbon sorbent packed in stainless-
steel sampling tubes through which air
samples are drawn or sometimes pumped.
These are used in U.S. EPA Method TO2 for
highly volatile nonpolar compounds which
have low-breakthrough volumes on other
sorbents. When high-thermal desorption
temperatures are used with CMS, more
variability in analysis may occur than with
other sorbents.

C Mixed Sorbent Tubes

Sorbent tubes can contain two type of
sorbents. Combining the advantages of each
sorbent into one tube increases the possible
types of compounds to be sampled. The
combination of two sorbents can also reduce
the chance that highly volatile compounds
will break through the sorbent media. An
example of a mixed sorbent tube is the
combination of Tenax and charcoal with a
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carbonized molecular sieve. A potential
problem with mixed sorbent tubes is the
breakthrough of a compound from an earlier
sorbent to a later sorbent from which it
cannot be desorbed.

Solvent-Extracted Media

Solvent-extracted media use the principle of chemical
extraction to remove compounds collected on a
sorbent media. The chemical solvent isinjected into
an instrument, such as a GC, for analysis of
compounds. Examples of solvent-extracted media
follow:

C Chemically Treated Silica Gel

Silica gel is a sorbent which can be treated
with various chemicals. The chemically
treated silica gel can then be used to sample
for specific compounds in air. Examples
include the DNPH-coated silica gel cartridge
used with U.S. EPA Method TO11.

C XAD-2 Polymers

XAD-2 polymers usually are placed in tubes,
custom-packed sandwich-style  with
polyurethane foam, and prepared for use with
U.S. EPA Method TO13 or the semi-VOST
method. The polymers are used for the
collection of semivolatile polar and nonpolar
organic compounds. The compounds
collected on the XAD-2 polymer are
chemically extracted for analysis.

C Charcoal Cartridges

Charcoal cartridges, consisting of primary
and backup sections, trap compounds by
adsorption. Ambient air is drawn through
them so that the backup section verifies that
breakthrough of the analytes on the first
section did not occur, and the sample
collection was therefore quantitative.
Quantitative sample collection is evident by
the presence of target chemicals on the first
charcoal section and the absence on the
second  section. Next, the adsorbed
compounds must be eluted, usually with a
solvent extraction, and analyzed by GC with
a detector, such as a Mass Spectrometer
(MS).



C Tenax Tubes

Cartridges are used in OSHA and NIOSH
methods in a manner similar to charcoal
cartridges but typically for less volatile
compounds.

Particul ate Filters

Particulate filters are used by having a sampling pump
pass air through them. The filter collects the
particulates present in the air and is then analyzed for
particulate mass or chemical or radiological
composition.  Particulate filters are made from
different materials which are described below.

C Mixed Cellulose Ester (M CE)

M CE is manufactured from mixed esters of
cellulose which are a blend of nitro-cellulose
and cellulose acetate. MCE filters are used
often for particulate sampling.

C Glass Fiber

Glassfiber is manufactured from glass fibers
without a binder. Particulate filters with
glass fiber provide high flow rates, wet
strength, and high, solid holding capacity.
Generdly, the filters are used for gravimetric
analysis of particulates.
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Polyvinyl Chloride

Particulate filters with polyvinyl chloride are
resistant to concentrated acids and akalis.
Their low moisture pickup and light tare
weight make them ideal for gravimetric
analysis.

Teflon

Teflon is manufactured from
polytetrafluorethylene (PTFE). Particulate
filters with Teflon are easy to handle and
exceptionally durable. Teflon filters are used
for metal collection.

Silver

Particulate filters manufactured from pure
silver have high collection efficiency and
uniform pore size. These filters are used for
mercury collection and analysis.

Cellulose
Particul ate filters with cellulose contain less

than 0.01% ash. These filters are used to
collect particulates.
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EPA Emergency Response Section (ERS)
And Superfund Technical Assessment and Response Team (START)

Emergency Response and Time Critical
Quality Assurance Sampling Plan
For
Soil, Water and Miscellaneous Matrix Sampling

Response L ocation:
(SiteName and TDD#) Anaconda Mine US EPA Evaporation Pond

Date: May 13, 2010
Prepared by: Maggie Tymkow
Reviewed by: Howard Edwards
Approved by:

This sampling plan was prepared and delivered to the EPA OSC:
Prior to Sampling

This emergency sampling plan isintended to be used in conjunction with the EPA’s Region 9
Emer gency Response Section’s Generic Data Quality Objectives (DQOs) for Emergency
Responses and Time Critical Evaluations. This sampling plan has been designed to assist field
respondersin their preparation for collecting, analyzing, shipping, storing and handling samples
collected during an emergency response. The use of this generic sampling plan will involve forethought
and planning that should help direct the sampling and analytical work. It is meant to be used in the case
of emergency responses or time-critical responses when sampling teams may not have the opportunity to
write a more thorough sampling plan. Sampling teams should always reference standard quality
procedures, standard operations procedures, standard methods for sampling and analytical guidance.

The development of this generic plan will improve the documentation, communication, planning, and
overall quality associated with the sampling and analysis by:

1) encouraging field teams to consider their goals and objectives before the generation of
environmental data,

2) documenting predetermined information in a standardize format,

3) increasing the communication between sampling personnel and decision makers, and

4) detailing expectations and objective before samples are collected.

Revised: March 15, 2005 -1
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1.0 Introduction and Background. Describe the site and specify the geographic boundaries
for the site and any specific areas of concern. What is the problem, what precipitated the
response, which agencies and other entities (e.g., contractors) are on site, who has taken
the lead for the response and for environmental clean-up actions?

The 2008 Anaconda Ponds Assessment Report documented that soil underlying the Old Raffinate
Pond was contaminated with kerosene-range petroleum hydrocarbons (TPH) to a depth of at least
23 feet below the pond surface.  Based upon that information the US EPA has decided to
excavated the pond soil and soil in associated areas that have TPH concentration greater than

1,000 milligram per kilogram.

The US EPA has been to conducting on-site treatment of the excavated petroleum hydrocarbon

soil. Timecritical analytical datais required to document final contamination levels.

2.0 Objectives. Brief statement on the general project objective. What is the overall goal or
objective? Specific objectives are summarized in Table D.

Provide data to document the final concentration of contaminantsin soil.

Revised: March 15, 2005 -2
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Soil, Water and Miscellaneous M atrix

Data Use Objectives

Datathat are generated will be used:

o

22

2.3

To document with final concentrations of contaminants left in treated soil.

Sampling Objectives.

The sampling objective for treated soil isto determine when the treatment reached it completion.

Sample Matrices

Surface-Soil

2.4 DataType

o

In genera, datatype and data needs should be decided prior to data generation. The data can be
generally divided into three categories: definitive methodology data (generally data generated
using standardize methods), non-definitive methodol ogy data (al so referred to as screening data)
and screening data with at least 10% definitive conformation. The generation of definitive datais
preferable, however in emergency and time critical situations where definitive datais not
available, non-definitive data should be generated. Note that the data type is not an indicator of
precision, accuracy or documentation completeness, or quality! Reported data should be verified
(by a party other than the laboratory) as meeting specific quality control and data category
requirements by following a verification or validation procedure. Refer to the START or ERS
Quality Assurance Plans for specific quality parameters and requirements.

Definitive datawill be generated. The sampling must be done on an emergency basis. Due to
thetime critical situation, preliminary data must bereported and may be used to make

decisonswithout validation. The generated analytical documentation packageswill be

reviewed and validated. Qualified data will be reported after validation.

Revised: March 15, 2005
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25 Contaminants of Concern

Emergency and Time Critical QASP
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Potential contaminants of potential concern (COPC), proposed analytical method, proposed action levels and
available reporting limit are summarized in Table A.

Activity (non-chemical)

Table A
Contaminants of Concern
Potential COC Proposed Analytical Proposed Available
Method Action Level Reporting Limit
K erosene-range Petroleum
Hydrocarbons EPA 8015 10 mg/kg 10 mg/kg
Benzene, toluene, xylenes EPA 8260 5 ug/kg 5 ug/kg
Poly Aromatic Hydrocarbons | EPA 8270 0.3 mg/kg 0.3 mg/kg
Metals EPA 6010 10 mg/kg 10 mg/kg
Other Data Collection Visua  Photography

3.0 Approach and Sampling M ethodologies

3.1  Sampling Approach

O The sampling approach to be used on Soil Treatment Area soil samplesis arandom.

Revised: March 15, 2005
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3.2  Field Analysis Equipment

Emergency and Time Critical QASP
Soil, Water and Miscellaneous M atrix

Field analysis equipment requirements are summarized in Table B1.

TableB1

Field Analytical Equipment

Analysis Equipment Specify the field analytical
procedures to be used. Select the appropriate boxes.

M odel

Analyses

Matrix

Resour ce/Contractor

Revised: March 15, 2005
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3.3  Field Sampling Equipment
Field equipment requirements are summarized in Table B2.

Table B2
Field Sampling and Decontamination Equipment
Analysesand Sampling Equipment Dedicated Decontamination | Resource/
Matrix or Reusable | Solution Contractor
Dedicated Not required START
TPH/ Soil Baggies
Glass Jars
Dedicated Not required START
TPH/ Soil Scoops

34 Fied Methods and Procedures
3.4.1 SampleLocations. Indicate the sampling location name, describe location, and indicate
rationale for each sample location chosen.

Soil Treatment Area: Sampleswill be collected initially and at time interval from the areato monitor
the bio-remediation progress of petroleum contaminated soil. The soil treatment area was divided into
four sampling zones. A composite of the soil from each zone was collected from five randomly
located samples.

Attached at the end of this QASP are maps of the site maps and sampling location maps.

3.4.2 SampleLabeling and Documentation

Sample Jar Labels
Sample labels will clearly identify the particular sample and should include the following:
1. Site name
2. Time and date samples were taken
3. Sample preservation
4. Analysis requested
5. Sample location and/or identification number
Sample labels will be securely affixed to the sample container.

Chain of Custody Record

A chain of custody record will be maintained from the time the sampleis taken to its final deposition.
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual
who has signed. When samples (or groups of samples) are not under direct control of the individual

Revised: March 15, 2005 6
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responsible for them, they must be stored in a secured container sealed with a custody seal.

The chain of custody record should include (at minimum) the following:
Sampl e identification number

Sample information

Sample location

Sample date and time

Names(s) and signature(s) of sampler(s)

Signature(s) of any individual(s) with control over samples

SUuhA~wWNE

Custody Sedls
Custody seals demonstrate that a sample container has not been tampered with or opened. The

individual in possession of the sample(s) will sign and date the seal, affixing it in such amanner that the
container cannot be opened without breaking the seal. The name of thisindividual, along with a
description of the samples= packaging, should be noted in the field book.

All sample documents will be completed legibly inink. Any corrections or revisions will be made by
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of
custody forms, this field QASP and any other tracking forms.

Attached at the end of this QASP are maps of the site and any areas of concern.

3.4.2 SampleLabeling and Documentation

Sample Jar Labels
Sample labelswill clearly identify the particular sample and should include the following:
1. Site name
2. Time and date samples were taken
3. Sample preservation
4. Analysis requested
5. Sample location and/or identification number
Sample labelswill be securely affixed to the sample container.

Chain of Custody Record

A chain of custody record will be maintained from the time the sampleis taken to its final deposition.
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual
who has signed. When samples (or groups of samples) are not under direct control of the individual
responsible for them, they must be stored in a secured container sealed with a custody seal.

The chain of custody record should include (at minimum) the following:
Sample identification number

Sample information

Sample location

Sample date and time

Names(s) and signature(s) of sampler(s)

agprwWDNDE
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6. Signature(s) of any individual(s) with control over samples

Custody Sedls
Custody seals demonstrate that a sample container has not been tampered with or opened. The

individual in possession of the sample(s) will sign and date the seal, affixing it in such amanner that the
container cannot be opened without breaking the seal. The name of thisindividual, along with a
description of the samples= packaging, should be noted in the field book.

All sample documents will be completed legibly inink. Any corrections or revisions will be made by
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of
custody forms, this field QASP and any other tracking forms.

Field L ogbook
The field logbook is essentially a descriptive notebook detailing site activities and observations so that

an accurate account of field procedures can be reconstructed in the writer's absence. All entrieswill be
dated and signed by the individuals making the entries and will include the following:

Site name and project number

Names of sampling personnel

Dates and times of all entries (military time preferred)

Descriptions of al site activities, especialy sampling start and ending times. Include site
entry and exit times

5. Noteworthy events and discussions

6. Weather conditions
7
8

AW PE

Site observations

: Identification and description of samples and locations
0. Subcontractor information and names of on-site personnel
10. Date and time of sample collections, along with chain of custody information
11. Record of photographs
12.  Site sketches
13. Exact times of various activities and occurrences related to sampling
14. Deviations from standard procedures or methods and the rational for the deviations.

3.4.3 Sample Containersand Preservatives
Containers and preservatives are summarized in Table C.
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TableC
Containers and Preservatives
Analysesand Matrix Container Type Preservation Holding Time
(per sample) Method
8015 diesel-MO/ Soil | 4 or 8 ounce Glass Jars | None 14 days

8015 gasoline/ Soil

8260 / Saoll 4 or 8 ounce Glass Jars | None 14 days
8270/ Soll 4 or 8 ounce Glass Jars | None 14 days

4 or 8 ounce Glass Jars | None 6 months
6010/ Soil

3.5 Analytical Methods and Procedures
The analytical methods per sample and sample location are presented in Table D. General field
QC considerations and requirements are presented in Table E.

Revised: March 15, 2005 9
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TableD

Sample L ocations and Data Objective

Summary

Sampling L ocations and I dentifiers should correspond to location indicated on Figure A

Revised: March 15, 2005

Sample Analytica
L ocation(s) | Method -
( should match with Sample Refer to Data Use Objective(s) Data Category Samples
3.4.1 and Figure A) Identifiers Table A Refer to Section 2.1 Refer to Section 2.3 Matrix
To be compared with site- Definitive datawill be generated. Full il
<date>-BTA- EPA 8015 specific action level to documentation will be required. Analytical data
Soil Treatment Area <zone> <time> determine if treatment is packages will be reviewed and validated prior to
completed and/or progressing. reporting.
10
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3.6  Quality Assurance and Quality Control
General field QA/QC considerations and requirements are presented in Table E.
TableE
Quality Control Samples and Data Quality Indicator Goals

Data Quality Indicator Comments/Exceptions
Goals & Evaluation

QC Sample Number /Frequency Criteria Site specific remarks:

FIELD SPECIFIED QA/QC
Background or reference At least one sample should be collected | Source samples should be EOI;I‘eTedﬁATM ENT
sample from an area believed to be unaffected | at least 3 times 0
by source contamination. background.

Field Blanks 1 per SDG', per matrix, per method Source samples should be Water only.
at least 3timesthe blank. | Not Needed

Travel Blanks 1 per SDG, per matrix, per method Source samples should be

at least 3 times the blank.

Volatile analytes, water only.

Not Needed

Equipment Blanks

1 per SDG, per matrix, per method

Source samples should be
at least 3 timesthe blank.

Only when the use of
decontaminated non-dedicated
equipment is involved.

Not Needed

Field Duplicates or

1 per SDG, per matrix, per method

Water - 25% RPD?

As needed by sampling objectives.

Replicates Soil - 35% RPD? The procedure for collecting
0 duplicate samples can greatly effect
Other - 35% the reproducibil .|ty.
To collect duplicate samples of
Post Excavation and Soil
Treatment location
Performance Standards 1 per project, per matrix, per method 75 -125 %R® E;vjsl:gle'
SELECTED LABORATORY QA/AC
Method Blank 1 per SDG, per matrix, per method Stds and samples should
be at least 3 timesthe Mandatory.
blank.
Matrix Spike 1 per SDG, per matrix, per method on 75-125 %R Designate sample on COC.
field designated sample.
Matrix Spike Duplicateor | 1 per SDG, per matrix, per method on <50 RPD for organics; .
Replicate field designated sample. <20 RPD for metals Designate sample on COC.
Reference Standards 1 per SDG, per matrix, per method 75-125 %R .
If available.
Internal Standards All samples 50 -200 %R ﬁ‘rl]:yGC/M Sand some GC analyses
i - 0,
;tzbn%r:rtggy Control 1 per SDG, per matrix, per method 75 - 125 %R Per method for organic analyses.

! SDG = Sample Delivery Group (Maximum 20 samples) 2 RPD = Relative Percent Difference * %R = Percent Recovery

Revised: March 15, 2005
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4.0 Project Organization and Responsibilities

4.1 Schedule of Sampling Activities
Sampling activities are summarized in Table F.

TableF
Proposed Schedule of Work For Sampling Activities

Activity Start Date End Date
5-14-2010 5-19-2010

Soil Treatment Sampling (as needed)

4.2  Project Laboratories

Laboratories used for this project are summarized in Table G.

TableG
Laboratories

Lab Name/ Location Methods

EPA Region 9 L aboraiory EPA 8015-g 8015-mo, 8260, 8270, and 6010

Revised: March 15, 2005 12
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4.3 Project Personne and Responsibilities

Personnel and responsibilities are summarized in Table H.

TableH
Sample Team(s) Personnel
Personnel (Agency) Responsibility
EPA OSC Tom Dunkelman Project Manager
ERRS Crew and RM Joe Fecek Removal
Howard Edwards Analytica QA
Adam Smith Sampling
Maggie Tymkow Sampling

4.4 M odification or Additionsto the Generic Data Quality Objective for Emergency and Time Critical
Sampling

Project specific modification to the generic DQO statements for this are summarized in Tablel. Alsoindicate
which DQO step corresponds to the addition or modification.

Tablel
DQO Moadifications and Additions

Additionsor Madificationsto the Generic DQO Output Statements DQO Step

None All
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