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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.
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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
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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.
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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.

11



Field Survey Plan
Former Anaconda Copper Company Mine
May 2010

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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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
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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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# 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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