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Executive Summary 

Engineering/Remediation Resources Group, Inc. conducted an engineering evaluation/cost analysis 
(EE/CA) for the Phillips Asbestos Mine Site in the Tonto National Forest, Gila County, Arizona.  The 
purpose of this EE/CA is to develop and analyze removal action alternatives to aid the U.S. Department 
of Agriculture Forest Service in reclamation of the site.   

Based on previous investigations and the results of an additional screening evaluation of risks, asbestos in 
mine wastes and site soil is likely to pose an unacceptable risk to site visitors or workers.  As a result, a 
removal action is necessary to minimize the risks associated with asbestos in soil and mine waste 
materials at the site.   

The following preliminary removal action objectives (RAOs) were developed for the site to reduce the 
risks to human health:   

 Reduce human exposure to asbestos fibers released from soil, waste material, and building 
materials at Subareas 1, 2, and 3. 

 Reduce the exposure of humans to physical hazards and asbestos at former site features such as 
open adits.   

This EE/CA considered cleanup levels that are protective of human health and the environment based on 
the site’s status as nonresidential, with recreational use or habitat for wildlife.  As a result, removal action 
alternatives were developed and evaluated for soil, waste piles, and building materials at the following 
subareas:  the Mine Camp (Subarea 1), Mill Area (Subarea 2), and Upper Workings (Subarea 3).   

The following removal action alternatives were evaluated in the EE/CA to address the RAOs: 

 Alternative 1:  No Action 

 Alternative 2:  Institutional and Engineering Controls 

 Alternative 3A:  Excavation and Onsite Encapsulation of Source Materials from Subareas 1, 2, 
and 3 

 Alternative 3B:  Excavation and Onsite Encapsulation of Source Materials from Subarea 1 and 
Subarea 3, and Consolidation of Soil and Waste Materials and Cap in Place at Subarea 2  

 Alternative 4:  Excavation and Offsite Disposal of Source Materials from Subareas 1, 2, and 3 



 Executive Summary  
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Each alternative was analyzed for effectiveness, implementability, and cost.  Following the analysis of 
alternatives, a comparative analysis of all alternatives was conducted and the recommended removal 
action alternative was selected.  Based on the detailed and comparative analyses, Alternative 3B:  
Excavation and Onsite Encapsulation of Source Materials from Subareas 1 and 3, and 
Consolidation of Soil and Waste Materials and Cap in Place at Subarea 2 is recommended as the 
preferred remedy for the site.  Alternative 3B is recommended because (1) it achieves the RAOs; (2) it 
meets the applicable or relevant and appropriate requirements (ARARs); and (3) is more cost-effective 
than the other alternatives1, except for Alternative 1 (no action) and Alternative 2 (institutional and 
engineering controls), neither of which achieve RAOs. 

The recommended removal action alternative has the following primary components: 

 Repair roads as needed to gain access to the site areas.  

 Remove approximately 800 cubic yards of primary source materials from Subarea 1 and 5,000 
cubic yards of source materials from Subarea 3.  Waste materials would be loaded into dump 
trucks, transported to an unlined onsite repository, and covered with 2 feet of clean soil sourced 
from the repository excavation at Subarea 3. 

 Waste at Subarea 2 would be capped in place with 2 feet of clean cover soil sourced from the 
excavation of the Subarea 3 repository. 

 Shape and regrade excavated areas to match natural contours and restore the site to pre-mining 
conditions to the extent practicable. 

 Restore excavated and regraded areas. 

 Secure the openings of 16 adits.  

The estimated capital cost of the recommended removal action alternative is $1,210,465.  This cost 
represents an order-of-magnitude estimate, in accordance with the U.S. Environmental Protection 
Agency’s guidance for conducting EE/CAs, with an intended accuracy of +50 to -30 percent. 

                                                      
1 The capital costs for Alternative 3B are less than the capital costs for Alternative 3A, but the long-term cost of Alternative 3A is 
less than the long-term cost for Alternative 3B.  Because the costs are so close, the final decision about the location of 
encapsulation areas should be finalized during the design process.     
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Section 1. Introduction 

Engineering/Remediation Resources Group, Inc. (ERRG) has prepared this Engineering Evaluation/Cost 
Analysis (EE/CA) for a non-time-critical removal action (NTCRA) at the Phillips Asbestos Mine Site 
located in the Tonto National Forest, Gila County, Arizona.  ERRG is conducting this EE/CA on behalf 
of the U.S. Department of Agriculture Forest Service (Forest Service) under the Regional A/E Indefinite 
Quantity Contract for Environmental Site Response Activities (AG-91S8-C-11-0001), Order No. AG-
8371-D-11-0083.  This EE/CA has been prepared in accordance with the Forest Service Statement of 
Work (Forest Service, 2011) and the U.S. Environmental Protection Agency’s (EPA) “Conducting Non-
Time-Critical Removal Actions under CERCLA” (EPA, 1993).   

The following subsections describe the regulatory framework, the purpose of the EE/CA, and the 
organization of this report. 

1.1. REGULATORY FRAMEWORK 

Authority for responding to releases from a hazardous waste site is addressed in Section 104 of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  Executive Order 
12580 delegates the authority for removal actions at Forest Service sites to the U.S. Department of 
Agriculture.  The Forest Service, under the delegation of the U.S. Department of Agriculture’s authority, 
is the lead federal agency for the environmental investigation and cleanup of the Phillips Asbestos Mine 
Site, and as such will oversee all project activities.  Other federal, state, or local agency representatives 
may be consulted, at the discretion of the Forest Service’s On-Scene Coordinator.  The Forest Service will 
ensure that all removal action tasks comply with CERCLA and the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

EPA has classified removal actions into three types:  emergency, time-critical, and non-time-critical.  The 
classification is based on the type of situation, the urgency to take action, the threat of a release or 
potential release, and the period of time in which the action must be initiated (EPA, 1993).  The removal 
action at the Phillips Asbestos Mine Site will be non-time-critical because a 6-month period is available 
before a removal action should be taken at the site and the threat to human and ecological receptors is not 
immediate.  Section 300.415(b)(4)(i) of the NCP requires that an EE/CA is conducted for all NTCRAs to 
evaluate removal alternatives for the site. 
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Asbestos is a known carcinogen and respiratory hazard; as a result, it has the potential to pose a serious 
risk to site visitors and the environment.  Mining and milling of asbestos materials at the site may have 
increased the potential for naturally occurring asbestos to become airborne, thus increasing the likelihood 
that site visitors could be exposed to asbestos fibers through the inhalation pathway.   

For solid asbestos, National Emission Standards for Hazardous Air Pollutants (NESHAP) defines “friable 
asbestos material” as any material containing more than 1 percent asbestos using the method specified in 
Title 40 Code of Federal Regulations, Part 763, Subpart E, Appendix E, Section 1, Polarized Light 
Microscopy (PLM).  Additionally, the California Air Resources Board’s (CARB) Asbestos Airborne 
Toxics Control Measure for Surfacing Applications indicates that “restricted material” includes ultramafic 
rock and any material that has been tested and found to have an asbestos content of 0.25 percent or 
greater, as measured by PLM2.  California guidance was reviewed to evaluate the potential hazard 
associated with asbestos in soil because no federal or Arizona regulations have been established for 
naturally occurring asbestos or asbestos in soil, particularly at low concentrations (ERRG, 2012; Arizona 
Department of Air Quality, 2012).   

For asbestos in air, no methods are currently available that reliably predict the concentration of asbestos 
in air based on concentrations in source materials (i.e., soil, waste material, or building materials) 
(EPA, 2008).  However, whenever asbestos is found in soil, some amount of risk is assumed to exist.  As 
indicated by EPA, disturbance of soil or other bulk materials with asbestos concentrations below the level 
of detection may still result in potentially hazardous airborne exposures (EPA, 2008).  EPA considers 
activity-based sampling the most appropriate method for estimating risk from asbestos.  Ongoing 
investigations by EPA have indicated that airborne exposures associated with the disturbance of 
contaminated soil depend upon a number of factors such as environmental conditions, soil composition, 
releasability and friability of the asbestos materials present, and the nature of the disturbance activities 
(EPA, 2007 and 2008).  As a result, activity-based sampling and further data evaluation are required at 
asbestos-contaminated sites to fully evaluate the potential exposure of site visitors to asbestos via the 
inhalation pathway. 

1.2. PURPOSE 

The purpose of the EE/CA is to develop and analyze removal action alternatives in accordance with 
CERCLA and to recommend a removal action alternative that is protective of human health and the 
environment, and that complies with applicable or relevant and appropriate requirements (ARARs).  In 
accordance with EPA guidance, the EE/CA is completed to (1) meet the environmental review 
requirements for removal actions; (2) satisfy administrative record requirements for documentation of the 
selected removal action alternative; and (3) identify the objectives of a removal action and analyze the 

                                                      
2 Title 17 California Code of Regulations Section 93106 



Section 1 Introduction 

\\Errg.Net\Active\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\Draft EECA_Phillips.Docx 

1-3 

effectiveness, implementability, and cost of various alternatives that may satisfy these objectives 
(EPA, 1993). 

1.3. REPORT ORGANIZATION 

Following Section 1, this EE/CA is organized as follows: 

 Section 2, Site Characterization – describes the site location and features, summarizes the site 
background, and describes the physical setting of the site.   

 Section 3, Source, Nature, and Extent of Contamination – summarizes the source, nature, and 
extent of contamination based on previous investigations at the site. 

 Section 4, Streamlined Risk Evaluation – discusses the selection and screening of chemicals of 
potential concern (COPCs), summarizes the site conceptual exposure model (SCEM), and 
summarizes the results of the screening evaluation of site risks to human health and the 
environment. 

 Section 5, Identification of Removal Action Goals and Objectives – identifies the removal action 
goals and removal action objectives (RAOs) that, if met, will result in the protection of human 
health and the environment, pursuant to CERCLA criteria. 

 Section 6, Applicable or Relevant and Appropriate Requirements – describes the chemical-
specific, location-specific, and action-specific ARARs that aid in establishing cleanup criteria for 
the site. 

 Section 7, Identification and Analysis of Removal Action Alternatives – describes the removal 
action alternatives and analyzes each alternative for effectiveness, implementability, and cost.  

 Section 8, Comparative Analysis of Removal Action Alternatives – provides a comparative 
analysis of the removal action alternatives against each other for effectiveness, implementability, 
and cost to recommend a removal action alternative for the site. 

 Section 9, Recommended Removal Action Alternative – presents the recommended removal 
action alternative based of the findings of the comparative analysis. 

 Section 10, References – lists the reports and guidance documents used to prepare the EE/CA. 

Figures and tables are presented following Section 10.  The following supplemental information is 
appended to this EE/CA: 

 Appendix A. Photographic Log 

 Appendix B. Summary of Previous Sample Results  

 Appendix C. Laboratory Analytical Results from the Phillips Asbestos Mine Site EE/CA 

 Appendix D. Alternative Cost Estimate Summary 
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Section 2. Site Characterization 

This section describes the Phillips Asbestos Mine Site, its background, and its physical characteristics, 
and summarizes the source, nature, and extent of known contamination based on analytical data from 
previous environmental investigations conducted at the site.  This section provides the basis for 
understanding the COPCs and media of potential concern at the site. 

2.1. SITE DESCRIPTION 

The Phillips Asbestos Mine Site is approximately 362 acres in size and is located in the Globe Ranger 
District of the Tonto National Forest, in Gila County, Arizona, in Sections 28 and 33, Township 5 North, 
Range 17 East, Gila and Salt River Base Line Meridian.  The site is reached by heading north out of the 
city of Globe, Arizona, on U.S. Highway 60 for approximately 26 miles to Forest Road (FR) 473.  Follow 
FR 473 for approximately 4 miles to the site (Forest Service, 2009).  The first 1.25 miles of FR 473 from 
U.S. Highway 60 are on land under the jurisdiction of the San Carlos Apache Indian Reservation.  
Figure 1 shows the location and vicinity of the site.   

The site is an abandoned chrysotile asbestos mine that consists of numerous adits with three mine 
workings areas, a mill, and a mine camp (Figure 2).  The ground elevation at the site ranges from 4,600 to 
5,600 feet above mean sea level.  The exact operational dates of the mine are unknown; however, the first 
mention of the site in the Bureau of Mines Mineral Yearbooks is in 1940, and no references are made to 
operations at the site after 1970 (Forest Service, 2009).  The following four tributaries to the Salt River 
traverse the site:  Upper Tributary, Middle Tributary, Mill Tributary, and Phillips Canyon Tributary 
(Figure 2). 

The site consists of the following five geographic subareas (Figure 2):   

 Mine Camp  

 Mill Area  

 Upper Workings Area located around a knoll above the Mine Camp  

 Lower Workings Area in the cliffs of the Mill Tributary below the Mill Area  

 Phillips Canyon Workings Area in the cliffs of Phillips Canyon  

The following subsections describe the site features in each of the five subareas.  Appendix A contains 
photographs of the site features. 
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2.1.1. Mine Camp 

The Mine Camp was the base of operations for the mine and is bisected by FR 2298.  During a site visit in 
June 2012, the following historical site features were identified at the Mine Camp (Figure 3): 

 A former residence, office, a dorm building, a shop building, a generator shed, and an 
unidentified shed made of either asbestos-containing plaster and concrete or wood (as identified 
in the Removal Preliminary Assessment [RPA] and confirmed through personal communication 
with Ms. Anne Fischer of the Forest Service [Forest Service, 2012a]).  The shop building contains 
a barred basement room, which may have been used as a jail (Appendix A, Photographs A-1 
through A-11).  Additionally, stained soil was observed near the generator shed, indicating a 
possible release of petroleum hydrocarbons. 

 Six foundations, including the former shop building and town mill.  A fireplace with a chimney is 
present on the foundation north of the former residence and may have been part of another 
residence or kitchen outbuilding (Appendix A, Photographs A-12 through A-16).  

 Miscellaneous debris, including an abandoned vehicle, a collapsed shed (around a pit), and a 
metal tank.  General metal debris can be seen in various locations around the Mine Camp, 
particularly near the buildings (Appendix A, Photographs A-17 through A-22).  

 A partially collapsed culvert made of asbestos cement pipe, which was identified during the RPA 
(Forest Service, 2009), is believed to run through the Mine Camp and is visible above ground in 
at least one location (Figure 3).   

An asbestos processing or fiber storage facility is also believed to have been located in the Mine Camp 
(Forest Service, 2009), but evidence of a processing or storage facility was not observed at the Mine 
Camp during the 2012 site visit.  Based on field observations, the volume of asbestos-containing building 
materials potentially requiring removal is estimated to be 200 cubic yards.  Additionally, asbestos debris 
can be seen all around the Mine Camp.  White fibrous material, which appears to contain asbestos fibers, 
was observed in several areas of the camp.  These areas are not distinct piles.  Figure 3 shows the main 
areas where significant amounts of white fibrous material were observed.  The volume of contaminated 
soil potentially requiring removal is estimated to be 600 cubic yards.  Figure 3 also shows several areas of 
special concern.  These areas have been identified as potential cultural resource areas, where prehistoric 
artifacts may exist.  Table 1 lists the estimated volume of building materials and soil requiring removal 
from the Mine Camp.   

In addition to the historical mine features, the following modern features were also identified at the Mine 
Camp: 
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 A makeshift shooting area, which consists of objects found at the site such as cans and metal 
debris stacked up and used for target practice.  The area surrounding the stacked objects had 
several shell casings and items with holes shot into them.  Based on the debris observed, this area 
appears to be used infrequently and is not a likely source of potential lead contamination 
(Appendix A, Photograph A-23).  

 A plastic water tank, which may be  used for drinking water for cattle.  Cattle were seen on the 
road near the Mine Camp but not in the camp area itself, during the 2012 site visit (Appendix A, 
Photograph A-24).  

 A 6-inch-diameter groundwater well was located next to the shed adjacent to the generator 
building (Forest Service 2012a).  During the 2012 site visit, ERRG attempted to measure the well 
depth and water level using a 100-foot water level sounder, but the depth to water was greater 
than 100 feet.  The well has a cap with a small access hole, but was not sealed.  No permanent 
pump was observed in the well.  The Arizona Department of Water Resources well registry3 was 
searched, and no record of this well or any other wells at the site was found.  This well may be 
the source of water contained in the plastic tank (Appendix A, Photographs A-25 and A-26). 

 Two wood- and wire-fenced corral areas, one in disrepair and one that may currently be in use by 
range permittees (Appendix A, Photographs A-27 and A-28). 

Figure 3 shows the site features of the Mine Camp.   

2.1.2. Mill Area 

The Mill Area is accessed via FR 2298 (Figure 4).  The Mill Area is approximately 1 mile from the Mill 
Camp, but vehicle access to this area is blocked at about a 0.5 miles by a collapsed culvert, similar to the 
one visible at the Mine Camp.   

Site features present at the Mill Area include one standing cable car pulley tower and the remnants of two 
cable car pulley towers (Appendix A, Photographs A-29 and A-30), the mill building (Appendix A, 
Photographs A-31 through A-32), miscellaneous pieces of mill equipment and debris, and waste and 
tailings from processing of asbestos-containing minerals (Appendix A, Photographs A-33 through A-40).  
Of the three pulley towers previously identified at the Mill Area, only the lowest tower along the canyon 
edge was standing during the 2012 site visit; however, it had been partially cut with a cutting torch.  The 
other two pulley towers were missing, with only the stumps of the legs remaining on the foundation pads.  
Vandals have recently removed metal debris from several areas at the Mill Area, presumably to be sold as 
scrap.  A review of previous site photographs indicated that conspicuous bare areas observed at the site 
were previously covered with metal (Forest Service, 2012d).  It is likely that vandals cut up the two 
towers and removed them from the site. 

Two asbestos waste piles were previously identified in the Mill Area; however, the exact extent of the 
piles was not delineated (Forest Service, 2009).  In addition, approximately 5 acres of the Mill Area was 
                                                      
3 https://gisweb.azwater.gov/waterresourcedata/WellRegistry.aspx 

https://gisweb.azwater.gov/waterresourcedata/WellRegistry.aspx
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observed to be covered with waste material containing asbestos fibers.  During the 2012 site visit, the 
piles observed on site were not distinct; rather, asbestos fibers were clearly visible mixed with soil over 
the entire Mill Area.  Several small piles (approximately 5 feet in diameter and 3 feet high) were also 
observed directly adjacent to the mill building.  Approximately 1,600 cubic yards of asbestos-
contaminated soil and approximately 100 cubic yards of asbestos-containing building debris are estimated 
to be present in the Mill Area.  Figure 4 shows the most concentrated areas of waste material at the Mill 
Area.  Table 1 presents the estimated volumes of waste.   

2.1.3. Upper Workings Area 

The Upper Workings Area can be accessed from the north via an approximately 0.25-mile two-track road 
from the Mine Camp that ends at the workings area.  All-terrain vehicle (ATV) tracks on a knoll lead 
from the two-track road to the Upper Workings Area.  Fourteen adits and 1 test pit were identified around 
the knoll at the Upper Workings Area (shown on Figure 5 and Appendix A, Photographs A-41 through A-
58).  In some cases, the adit openings are large enough to see that they interconnect below ground 
(Appendix A, Photograph A-49).  Adits 1, 2, 2A, 3, and 4 are located on the south, east, northeast, and 
north sides of the knoll (Figure 5).  Adits 1 through 4 are accessible on foot, via a severely degraded 
roadbed around the perimeter of the knoll.  Small waste piles are present near the openings of Adits 1, 2A, 
and 4 (Appendix A, Photographs A-59 through A-63).  Adits 5 through 12 are clustered along the 
northwest side of the knoll and can be easily accessed on foot or by four-wheel drive vehicle (Figure 5).  
Approximately 5,000 cubic yards of waste rock material containing asbestos fibers is present at the 
openings of Adits 5 through 8 (Appendix A, Photographs A-64 through A-66).   

2.1.4. Lower Workings Area 

The Lower Workings Area is located below the Mill Area, along the Mill Tributary Canyon, and is 
mostly inaccessible (Figures 2 and 6).  The area includes at least nine open adits, only one of which is 
accessible.  Records for the site indicate that the Lower Workings Area consists of a series of adits on 
both sides of the Mill Tributary’s canyon walls (Forest Service, 2009).  During the RPA, the Forest 
Service documented eight adits:  four on the north-facing cliff slopes across from the mill and four on the 
south-facing cliff face below the mill.  These eight adits are visible from the Mill Site or Phillips Canyon 
(Forest Service, 2012d; Attachment 1).  Small amounts of waste are present below at least two of the 
adits, eroding down the steep slopes into the canyon of the Mill Tributary.  The volume of waste present 
in the Lower Workings is unknown but based on photographs it is believed to be minimal relative to other 
areas of the site (Forest Service, 2012d).  Additional adits may exist in inaccessible locations that are not 
visible from the site.  Access to these areas may require specialized training and climbing equipment (e.g., 
ropes and harnesses).   



Section 2 Site Characterization 

\\Errg.Net\Active\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\Draft EECA_Phillips.Docx 

2-5 

During the 2012 sampling event, one adit in the Lower Workings Area was found that could be accessed.  
The adit is identified as the accessible Lower Workings adit in Photographs A-67 and A-68 in 
Appendix A.  No waste pile was associated with this adit.   

Figure 6 shows the approximate locations of the eight inaccessible and one accessible adit at the Lower 
Workings Area.  

2.1.5. Phillips Canyon Workings Area 

The Phillips Canyon Workings Area is located on the north-facing cliff face of Phillips Canyon and is 
mostly inaccessible (Figure 2 and Figure 7).  Portions of the area may be accessed on foot, although with 
difficulty, via a severely degraded mining road (FR 2299).  Two adits and associated waste piles were 
identified in the Phillips Canyon Workings Area (Figure 7; Appendix A, Photographs A-69 through A-
74).  Some mining debris and tower foundations remain near the adits (Appendix A, Photographs A-75 
through A-81).  One of the adits is collapsed but was identified because a large waste rock pile was 
present and a collapsed area in the cliff above the pile was observed.  In Phillips Canyon, waste rock 
extends from the adits down toward the Phillip Canyon Tributary on nearly vertical slopes (Figure 7 and 
Photograph A-82).   

Maps and aerial photographs indicated that, at one time, FR 2299 continued farther to the east; however, 
during the 2012 site visit, boulders and fallen rock prevented access to the road beyond the second waste 
pile.   

2.2. SITE BACKGROUND 

The following subsections summarize the operational history of the site, the search for potentially 
responsible parties (PRPs), the current and future land use of the site, and surrounding land use and 
populations. 

2.2.1. Operational History 

The following site history information is taken from “Removal Preliminary Assessment Report, Phillips 
Asbestos Mine, Mill, and Mine Camp” (Forest Service, 2009).   

Chrysotile asbestos was first discovered in Arizona near the Grand Canyon in 1869.  The success of 
mining this deposit led to an intensive search of the nearby area and the Sierra Ancha Mountains.  By late 
1915, approximately 500 claims were located between Globe and Young, Arizona (Arizona Bureau of 
Mines, 1928).  Development was spurred on by the high prices for Crude No. 14 in 1921 (U.S. 

                                                      
4 From U.S. Department of Interior, Bureau of Mines, 1955:  Crude No. 1 is unmilled (or mechanically cobbed crude fiber) 
asbestos with 3/4 inch or longer fibers.  Crude No. 2 is unmilled asbestos with 3/8 to 3/4 inch fibers  
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Department of Interior, Bureau of Mines, 1955).  Early in 1921, legislation allowed for prospecting, 
locating, and leasing of asbestos claims on the Fort Apache and San Carlos Apache Indian Reservations.   

The first mention of the site in the Bureau of Mines Mineral Yearbooks is in 1940.  The Phillips Asbestos 
Mine may have gone by the name of Crosthwaite-Steward prior to this date.  The Phillips Asbestos Mine 
was named after Mr. Guy Phillips.  He operated the mine until he was shot to death at the Mine Camp in 
1962.  After his death, ownership of the mine passed to his wife but it was operated by Western Asbestos 
Manufacturing Group.  No reference is made to operations at the site after 1970.  New regulations 
governing asbestos began to appear that year.  

2.2.2. Potentially Responsible Party Search, 2010 

Science Applications International Corporation (SAIC) conducted a PRP search in 2010.  The intent of 
the search was to identify any parties who may bear some financial responsibility for site investigation 
and cleanup.  The PRP search consisted of research into the various companies and individuals who held 
mining claims over the years and who conducted mining operations at the site.  The PRP Report 
concluded that no viable PRPs were identified for the site.  The companies that operated the mine and 
mill are no longer in business, and the individuals who held mining claims and conducted mining 
operations at the site were either impossible to locate or deceased (SAIC, 2010).   

2.2.3. Current and Future Land Use 

The Phillips Asbestos Mine Site is currently not in operation; however, many areas of the site are 
frequently used by the public for recreational purposes.  Common recreational activities at the site are 
ATV riding and hiking.    

Evidence of recreational activities at the site was observed during a site visit in 2012.  Two quad-style 
ATV riders passed through the Mine Camp during the 2012 site visit.  The ATV riders said that they had 
previously witnessed vandals removing scrap metal and cutting down pulley towers in the Mill Area.  
Parts of the Mine Camp and areas directly adjacent to the Mine Camp are used for grazing cattle.  Modern 
features associated with ranching (a plastic water tank and a corral) and a groundwater well (presumed to 
be supplying the water tank) were observed at the Mine Camp.  It is anticipated that the site will continue 
to be used in a similar capacity in the future. 

2.2.4. Surrounding Land Use and Populations 

The site is within the Tonto National Forest, which is bordered on the north and west by the Fort Apache 
Indian Reservation and on the east by the San Carlos Apache Indian Reservation, with populations of 
approximately 13,400 and 10,050, respectively (based on data from the 2010 census5).  The nearest 

                                                      
5 http://edrp.arid.arizona.edu/tribes.html 

http://edrp.arid.arizona.edu/tribes.html
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highway is U.S. Highway 60 between the cities of Globe and Show Low, Arizona, with populations of 
approximately 7,500 and 10,600, respectively (based on data from the 2010 census6).   

The Salt River is below and downstream of the site and is a popular recreational river for whitewater 
rafting.  The area is popular with hunters, and recreational ATV use appears to be increasing 
(Forest Service, 2009). 

2.3. PHYSICAL SETTING 

This section summarizes the physical setting, including geology and soil, hydrology and hydrogeology, 
climate, vegetation and sensitive ecosystems, and cultural resources, of the Phillips Asbestos Mine Site.  

2.3.1. Geology and Soil 

The site is located in the Arizona Transition Zone, which is a northwest-to-southeast trending 
metamorphic region across central Arizona.  The area is characterized by rugged mountain ranges and 
valleys formed primarily from sediments that have undergone metamorphism and erosion 
(Arizona Geological Survey, 2012).  The lithologic unit of concern at the site is the Mescal Limestone 
that contains chrysotile-bearing serpentinite zones.  The Mescal Limestone normally consists of up to 300 
feet of medium- to thin-bedded, hard, cherty, dolomitic limestone.  In the Sierra Ancha/Chrysotile region, 
the middle part of the Mescal is often a pure, crystalline, magnesian limestone.  Metamorphism of the 
Mescal Limestone resulted in the development of chrysotile asbestos.  Veins of asbestos within the 
serpentinite range from microscopic to 14 inches thick, with an average thickness of 2 inches (Wilson and 
Butler, 1928).  

The chrysotile-bearing serpentinite zones in Arizona are described as soft and weakly resistant to 
weathering.  The zones are commonly exposed in cliffs and steep slopes, protected by the more resistant, 
overlying metamorphic limestone, which reduces the exposure of serpentinite and chrysotile to erosion 
(U.S. Geological Survey, 1986). 

2.3.2. Hydrology and Hydrogeology 

The site is on the edge of the Salt River Canyon gorge and is approximately 1 mile from the Salt River.  
No perennial drainages are present in the Mine Camp, Mill Area, or Upper Workings Area.  Any surface 
water drainages in these areas are either ephemeral or intermittent, responding to rain or snowmelt 
conditions.  Four tributaries of the Salt River run through the canyons of the Lower and Phillips Canyon 
Workings Areas (Forest Service, 2009).  These four tributaries are referred to as the Upper Tributary, the 
Middle Tributary, the Mill Tributary, and the Phillips Canyon Tributary, as shown on Figure 2.  The 
Phillips Spring is located adjacent to the Mine Camp area in the Mill Tributary (Figure 2).  Depth to 

                                                      
6 http://quickfacts.census.gov/qfd/states/04000.html 
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groundwater at the Mine Camp, as measured during the 2012 site visit, was estimated to be greater than 
100 feet below ground surface.   

2.3.3. Climate  

Monthly climate data collected from August 1, 1975, through December 31, 2008, at a meteorological 
data station (#023500) in nearby Globe, Arizona, were reviewed to characterize the climate at the site.  
Winter temperatures in Globe range from 32°F to 69°F, with an average daily high temperature of 61°F.  
Summer temperatures ranged from 60°F to 99°F, with an average daily high temperature of 92°F.  
Average annual precipitation is 15.28 inches, with most precipitation occurring during July, August, and 
the winter months (Western Regional Climate Center, 2011). 

Thunderstorms are common in the afternoons during July and August.  These storms can be sudden, 
causing flash floods.  Gentle rains and some snow may occur from December through March.  The winter 
weather can result in road closures because of snow or the conditions becoming too slippery to drive 
safely (Forest Service, 2009).  

2.3.4. Vegetation and Sensitive Ecosystems 

The site contains a diverse mixture of vegetation.  The following species of common vegetation are found 
at the Phillips Asbestos Mine Site:  pinyon pine (Pinus monophylla), alligator juniper (Juniperus 
deppeana), One-seed juniper (Juniperus monosperma), Emory oak (Quercus emoryi), Arizona white oak 
(Quercus arizonica), Sonoran scrub oak (Quercus turbinella), pointleaf manzanita (Arctostaphylos 
pungens), deerbrush (Ceanothus integerrimus), catclaw (Acacia greggii), wait-a-minute-bush (Mimosa 
biuncifera), banna yucca (Yucca baccata), agave (Agave spp.), and sideoats grama (Bouteloua 
curtipendula) (Forest Service, 2009). 

The Salt River is located about 1 mile from the site and is the nearest and largest sensitive ecosystem.  A 
query was submitted to the Arizona Game and Fish Department (AZGFD)7 to identify state-listed and 
federally listed species that may occur near the site.  Table 2 presents the query results obtained from the 
AZGFD.  Query results indicated three fish species—Desert Sucker (Catostomus clarki), Sonora Sucker 
(Catostomus insignis), and Roundtail Chub (Gila robusta)—are present within a 3-mile radius of the site.  
No fish or associated habitat is present at the site (Forest Service, 2012b); however, fish are present in the 
Salt River, downstream of the site and were retained as a species of concern.  However, designated 
critical habitat for the federally endangered Razorback Sucker (Xyrauchen Texanus) is present 
downstream of the site, along the Salt River.  Results also indicated three bird species—Golden Eagle 
(Aquila chrysaetos), Bald Eagle (Haliaeetus leucocephalus) and Common Black-Hawk (Buteogallus 
anthracinus)—are present within a 3-mile radius of the site, thus these bird species were retained as 
species of concern at the site.  

                                                      
7 AZGFD Environmental Review On-Line Tool at <http://www.azgfd.gov/hgis/>. 

http://www.azgfd.gov/hgis/
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2.3.5. Cultural Resources 

The Mine Camp and Mill Area are historical sites with structures dating to the early 1940s that were 
associated with the production of asbestos during World War II and later.  Prehistoric artifacts are 
present; mitigations and avoidance measures for this project will be addressed during the design and 
fieldwork periods (Forest Service, 2009).  Further investigation of the archaeological resources in the area 
is needed to ensure that any removal action on the site does not damage historical features. 
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Section 3. Source, Nature, and Extent of 
Contamination 

This section summarizes the source, nature, and extent of contamination based on analytical data 
collected during the 2012 site visit and previous investigations conducted at the Phillips Asbestos Mine 
Site.  This section summarizes the results of these investigations and relevant data from primary areas that 
are further evaluated in the streamlined risk evaluation (SRE) (Section 4).  

3.1. REMOVAL PRELIMINARY ASSESSMENT REPORT, 2009 

In 2008, the Forest Service performed an RPA of the Phillips Asbestos Mine Site (Forest Service, 2009).  
The objective the RPA was to identify any releases or threats of release of asbestos at the site.  Samples 
were collected from buildings, soil, and tailings in the Mine Camp and Mill Area to evaluate (1) the size 
range of onsite asbestos fibers, (2) whether building materials contained asbestos, and (3) the potential for 
onsite asbestos fibers to move.  Sample results were compared against the 1 percent threshold established 
by the NESHAP.  Sample results ranged from 0 percent to 80 percent asbestos; therefore, material at the 
site was classified as asbestos-containing.  Asbestos in building materials in each structure was 
consistently found to be both friable and present in excess of 30 percent, with a maximum concentration 
of 80 percent.  The high percentage and friable nature of asbestos in building materials indicate that 
asbestos in building materials is a potential site hazard.  Tailings samples were collected from the Mill 
Area where asbestos was detected at concentrations ranging from less than 1 percent to 40 percent.  
Appendix B summarizes the RPA results.  

In addition to identifying potential environmental and human health hazards, the RPA identified several 
types of cultural resources at the Mine Camp and Mill Area.  Remaining structures at the site may date to 
the early 1940s and are associated with World War II production of asbestos (Forest Service, 2009).  
Prehistoric artifacts, consisting of ceramic shards and chipped stone artifacts dating between 750 and 
1,000 years ago, have also been found at the Mine Camp (Forest Service, 2009).  It is likely that 
additional artifacts are present in the subsurface of the Mine Camp.  

3.2. 2012 SITE VISIT AND SAMPLING EVENT 

In July 2012, ERRG, on behalf of the Forest Service, visited the site to document site features and collect 
additional samples to supplement data obtained during the RPA (Forest Service, 2009) and to evaluate the 
nature and extent of asbestos and metals and total petroleum hydrocarbons (TPH) at the site.  The 
following samples were collected: 
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 Air Samples 
• Ambient air samples 
• Activity-based air samples  
• Background activity-based samples and ambient air samples 

 Solid Matrix and Water Samples 
• Soil and waste material samples  
• Sediment samples 
• Surface water samples  
• Groundwater samples  
• Background soil and sediment samples 

All background samples were collected in areas unimpacted by mining activities (see Figure 8) and in the 
same manner as their corresponding air, solid matrix, and water samples.  The following sections describe 
the sample collection methods; laboratory analysis of the air, solid matrix, and water samples; deviations 
from the work plan; and the sample results. 

3.2.1. Sample Collection 

This section describes the collection of air and solid matrix and water samples during the 2012 site visit.  
Appendix A presents a photographic log of field activities including sampling locations. 

3.2.1.1. Air Samples 

Ambient air samples were collected concurrently with all other sampling activities to evaluate the ambient 
air quality each day that samples were collected.  Initially, the ambient sampling stations were placed 
upwind and downwind and far enough away from the active work areas (hiking and ATV activity-based 
sampling) to ensure that the upwind sample represented a true undisturbed ambient sample.  However, 
because the wind direction fluctuated throughout the day, the stations were subsequently placed in 
accessible locations on either side of the site, where ambient conditions were most likely.  The ambient 
sampling equipment consisted of a stationary pump with a preloaded asbestos filter cassette that was fixed 
to an immobile object such as a tree, signpost, or stake. 

As discussed in Section 1.1, collection of activity-based samples is the most appropriate method for 
evaluating the risk to humans from asbestos in air.  Activity-based air samples were collected under the 
following two scenarios, which represent the likely recreational uses at the site:  hiking (modified jogger 
scenario) and ATV riding.  The hiking activity-based samples were collected from the Mine Camp, Mill 
Area, and Upper Workings Area (Figures 3, 4, and 5).  At each area, two samplers, one 5 feet in front of 
the other, walked the subarea and collected the sample.  The ATV activity-based samples were collected 
while riding an ATV along specified routes at the site (see Figure 9).  Two ATVs were used, with one 
driven in front of the other.  The distances between the riders varied based on speed and surface 
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conditions; the trailing rider made sure to stay within the dust cloud generated by the lead rider.  
Equipment for activity-based sampling consisted of a personal air sample pump with a preloaded asbestos 
filter cassette.  Activity-based samples were collected in accordance with EPA’s SOP-2084 (EPA, 2007) 
and the EE/CA Work Plan (ERRG, 2012). 

3.2.1.2. Solid Matrix and Water Samples 

Soil, Waste Material, and Sediment 

Soil and waste material samples were collected from across the Mine Camp, the Mill Area, the Upper 
Workings Area, and the Phillip Canyon Workings Area and along two ATV routes (Figure 9).  All soil 
samples were collected from along the activity-based air sampling routes.  Figures 3, 4, 5, and 7 show the 
locations where samples were collected.  Sediment samples were collected from the upstream locations at 
the Upper Tributary, Mill Tributary, and Phillips Canyon Tributary.  Samples were collected from as 
close to the center of the tributary as possible.  No water was present in the tributaries at the locations 
where sediment samples were collected.  Sediment samples could not be collected from below the cliffs 
downstream of the site because the terrain was steep and impassable.     

Soil, waste, and sediment samples were collected using a disposable trowel into a zip-top plastic bag or a 
laboratory-provided sample jar.  Three aliquots were collected within a 10-foot radius of the sample 
location and composited for laboratory analysis.  Soil, waste, and sediment samples were packed, labeled, 
and transported in accordance with the EE/CA Work Plan (ERRG, 2012).  Samples for asbestos analysis 
were transported to EMSL Analytical, Inc., and samples for analysis of metals and TPH were transported 
to TestAmerica; both laboratories are located in Phoenix, Arizona. 

Surface Water and Groundwater 

A surface water sample was collected from the Mill Tributary upstream of the Mill Area.  No water was 
flowing in the tributary when the sample was collected.  However, a sample was collected of stagnant 
water present in the creek bed by dipping a plastic bottle into the water.  Figure 9 shows the location 
where the surface water sample was collected.  A groundwater sample was collected from the well at the 
Mine Camp.  The groundwater sample was collected using a Teflon-lined disposable bailer and placed in 
laboratory-provided containers (plastic bottles and an amber glass bottle).  Figure 3 shows the well 
location where the groundwater sample was collected. 

The surface water and groundwater samples were also filtered in the field using a disposable syringe and 
0.45-micron (µm) filter to remove any metals suspended in the water, so that dissolved metals 
concentrations could be evaluated.  Samples were collected in plastic bottles pre-preserved with nitric 
acid. 

Surface water and groundwater samples were packed, labeled, and transported in accordance with the 
EE/CA Work Plan (ERRG, 2012).  Samples for asbestos analysis were transported to EMSL Analytical, 
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Inc., and samples for analysis of metals and TPH were transported to TestAmerica; both laboratories are 
located in Phoenix, Arizona. 

3.2.2. Laboratory Analysis 

This section summarizes the laboratory analysis of the air and solid matrix and water samples. 

3.2.2.1. Air Samples 

Air Sample Analysis 

Air samples were analyzed using a transmission electron microscope (TEM) to distinguish between 
asbestos fibers and non-asbestos fibers in accordance with the work plan (ERRG, 2012).  Consistent with 
EPA’s recommendations for activity-based sampling (EPA, 2008), the TEM analysis was performed in 
accordance with the International Organization for Standardization Method 10312.  Asbestos 
concentrations were reported in terms of Phase Contrast Microscopy Equivalent fibers, which are defined 
as fibers greater than 5 µm long, with a width between 0.25 and 3.0 µm and a length-to-width ratio of 
greater than 3:1.  Fibers of this size form the basis for the EPA inhalation unit risk for asbestos and have 
been most closely linked to asbestos-related diseases (EPA, 2008).   

TEM analysis was conducted by visual analysis of the samples.  Following sample preparation and 
equipment calibration, each grid opening in a given sample was visually analyzed under magnification.  
The analyst conducted a systematic visual observation of the grid opening, looking for suspect asbestos 
fibers and fiber structures.  The asbestos concentration in the sample was then extrapolated from the 
number of observed structures based on the number of grid openings evaluated, the volume of the air 
sample, and the size of the air filter evaluated.  The achieved analytical sensitivity varies slightly from 
sample to sample as discussed in Section 3.2.4.1.  

Air Data Sensitivity 

As outlined in the EE/CA Work Plan (ERRG, 2012), an analytical sensitivity of 0.0004 structures per 
cubic centimeter (str/cc) was proposed for the ambient air samples and an analytical sensitivity of 
0.004 str/cc was proposed for the activity-based air samples for both hikers and ATV riders.  The 
analytical sensitivity is defined as the smallest value that can be counted, or the smallest number of str/cc 
that can be analyzed.  A complete discussion of sensitivities achieved is presented in Section 3.2.3.1. 

3.2.2.2. Solid Matrix and Water Samples 

The laboratory analyzed the solid matrix and water samples for the following analytical groups: 

 Asbestos  
• By PLM CARB Method 435 for solid matrix samples 
• Asbestos by EPA 100.2 (TEM) for water 
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 Metals (i.e., arsenic, barium, cadmium, chromium [total], cobalt, copper, lead, magnesium, 
manganese, nickel, selenium, silver, uranium, and zinc) by EPA Method 6010/6020 and 7471 (for 
mercury) for both solid matrix and water samples 

 TPH as diesel-range range organics by EPA Method 8015 in soil and groundwater only 

3.2.3. Deviations from the Work Plan 

During the sampling event, several deviations from the work plan occurred.  The details of each deviation 
and the potential impact on the data are discussed below.  

3.2.3.1. Air Data Sensitivity 

During development of the EE/CA Work Plan, ERRG evaluated equipment available for sampling 
asbestos that would be able to obtain the necessary flow rates (between 2 to 5 liters per minute (L/min]) to 
achieve the desired analytical sensitivities.  Available sample pumps were only able to achieve a rate of 
1.9 L/min to 2.9 L/min, with an average flow rate of 2.3 L/min.  During the 2012 sampling event, the 
battery life on the pumps was anticipated to last a full day; however, the average battery life was about 
4 hours.  Because the flow rate was low and the sampling duration was shorter than anticipated, the 
sample volume was lower than anticipated.  To accommodate for the lower sample volume, the laboratory 
increased the number of grid openings counted under the microscope to achieve the analytical sensitivities 
identified in the EE/CA Work Plan (ERRG, 2012)8.   

Increasing the grid openings during analysis of asbestos is a standard approach to ensure that sensitivities 
are met.  Using this approach, the proposed analytical sensitivity of 0.004 str/cc was achieved for the 
hiking and ATV riding activity-based samples.  However, the analytical sensitivity of 0.0004 str/cc for the 
ambient air samples could not be achieved.  As a result, an alternative analytical sensitivity of 0.002 str/cc 
was developed for the ambient air samples based on the highest sensitivity, which would allow the data to 
be used to evaluate risk (i.e., would still achieve the target cancer risk values needed).  The methods used 
to develop the alternate sensitivity are presented in Section 4.3.1.1.   

3.2.3.2. Water Data Sensitivity 

One surface water sample was collected from the Mill Tributary above the mill.  Asbestos was not 
detected at concentrations greater than the laboratory reporting limit of 24 million fibers per liter (MFL) 
in the sample.  The analytical sensitivity of 7 MFL was not achieved because excessive particulate matter 
was present in the sample.  These data are not usable to determine if asbestos is present in surface water at 
the site.  In addition, the sample was collected from the mill tributary above the Mill Area, so it would not 

                                                      
8 The following equation was used to determine the number of grid openings required to meet the analytical sensitivities 
established in the Work Plan (ERRG, 2012):  S = At/(K × Ag × V × CF), where:  S = analytical sensitivity, in structures per 
cubic centimeter (str/cc); At = active area, in mm2 of the collection media; K = number of grid openings examined; Ag = mean 
area, in mm2, of the grid openings examined; V = volume of air in liters (L); CF = conversion factor, cubic centimeters per liter 
(1,000 cc/L) 
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reflect asbestos concentrations downstream of the site.  Further discussion of asbestos in surface water is 
presented in Section 3.2.3.3.  

3.2.3.3. Inaccessible Sample Areas 

The EE/CA Work Plan included documenting site features (such as adits) and collecting sediment and 
surface water samples from the Lower Workings Area and at five downstream locations on four 
tributaries at the site, if accessible.  Because of the steep terrain, most of the Lower Workings Area and all 
of the downstream sampling locations could not be accessed during the site visit.  Additionally, while a 
sample was collected from the waste rock piles at Phillips Canyon, only a small portion of the piles were 
accessible.  Figure 2 outlines the approximate extent of the inaccessible area of the site.  

Lower Workings Area and Phillips Canyon Workings Area 

Most of the Lower Workings Area could not be accessed because of the steep terrain.  As a result, the exact 
locations of eight adits in the Lower Workings Area were not recorded and no samples of waste material in 
the Lower Workings Area could be collected.  Some parts of the Lower Workings Area have been 
documented visually from the Mill Area and the Phillips Canyon Workings, as discussed in Section 2.1.4.  
Figures 2 and 6 show the approximate location of adits and waste piles in the Lower Workings Area; the 
adits and waste material are also shown in Appendix A.   

As specified in the Work Plan, one soil sample was collected from the Phillips Canyon Workings Area.  
However, except for the portions of piles that intersected with the access trail, the waste piles were 
inaccessible to sampling personnel.  Because hiking on the piles to collect additional material was 
considered unsafe, the sample that was collected consists of material from the top of the piles only.    

Downstream Surface Water and Sediment Sampling 

All five downstream surface water and sediment sampling locations identified in the EE/CA Work Plan 
were inaccessible during the 2012 sampling event.  As a result, no data could be collected to evaluate the 
downstream erosion or transport of asbestos material from the waste piles or workings areas and a data 
gap exists for surface water and sediment at the site.  To address this data gap, these areas would need to 
be accessed, by either hiking up to the locations from downstream (requiring permission to cross the San 
Carlos Apache Indian Reservation), hiking or rafting down to the locations from upstream, climbing 
down to the locations from the site (requiring technical climbing gear), or flying in to the locations via 
helicopter.  However, if sediment samples were collected from the tributaries, they are unlikely to provide 
data that could be used to quantify risk because (1) no screening criteria are available for asbestos in 
sediment and (2) literature on quantifying risks from ingestion of asbestos in sediment is not available.  
Section 4.3.1.1 presents the qualitative discussion of possible risks associated with the surface water 
pathway.  
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Waste rock from the Lower Workings and Phillips Canyon Workings Areas are most likely to enter the 
surface water pathway in the Mill Tributary and Phillips Canyon Tributary, respectively.  If surface water 
samples were collected from the tributaries during high flow, sample results could be compared with 
available surface water criteria (Agency for Toxic Substances and Disease Control [ATSDR], 2001).  
However, collecting surface water samples would be logistically challenging for the same reasons as 
discussed in Section 3.2.3.3.  The Salt River is the nearest perennial water source that is easily accessible 
for sampling.  However, results for surface water samples from the Salt River could not be used to 
quantify risks from the site because the Salt River receives water from many other upstream sources and 
asbestos occurs naturally at many points along the river.  Based on these limitations, it is not 
recommended that this data gap be addressed at this time. 

3.2.4. Analytical Results 

This section summarizes the asbestos and metals and TPH results for the samples collected during the 
2012 site visit.  The results are used in this EE/CA in conjunction with sampling results from previous 
investigations to (1) perform the human and ecological SRE (Section 4) and (2) further evaluate physical 
characteristics of the site to support the preparation of cost estimates for the EE/CA.  Tables 3 through 7 
summarize the results of the 2012 sampling event.  Figures 3 through 9 show the sampling locations and 
routes.  Appendix A presents a photographic log of field activities, including sampling locations, and 
Appendix C presents the complete analytical results of the 2012 sampling event. 

3.2.4.1. Asbestos Results 

Asbestos was not detected in ambient air samples collected at the site.  The achieved analytical 
sensitivities for the ambient samples ranged from 0.0018 to 0.0019 str/cc, which is more sensitive than 
revised sensitivity target of 0.002 str/cc presented in Section 3.2.3.1.   

Asbestos fibers (which are referred to as “structures” during laboratory analysis) were detected in four 
activity-based air samples at concentrations ranging from 0.0175 str/cc to 0.0385 str/cc (Table 3).  Results 
of the TEM analysis are statistical.  Because of the extreme magnification of TEM, analysis of the entire 
385 square millimeters (mm2) area of a filter is impractical.  As previously noted in Section 3.2.2.1, the 
calculated asbestos concentration was extrapolated from a relatively small area, which was then applied to 
the entire sample.  As a result, some asbestos fibers are likely present in samples, but the results may 
indicate that asbestos is not present in a quantifiable amount or is present at concentrations lower than the 
analytical sensitivity.  In some activity-based samples from the site, asbestos structures were observed, 
but not in amounts that could be quantified below the selected sensitivity.  In these instances, asbestos is 
assumed to be present at concentrations lower than the selected analytical sensitivities.  Because the 
analytical sensitivities used in the analysis were selected based on the lower end of the risk management 
range, asbestos concentrations lower than the analytical sensitivities do not present a risk to potential 
future receptors.   
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Asbestos fibers were detected in 15 out of 20 source area soil or waste samples at concentrations ranging 
from 0.25 percent to 13.75 percent.  Asbestos was not detected in the upstream sediment, surface water, 
or groundwater samples (Table 4).   

3.2.4.2. Metals and TPH Results 

Arsenic, barium, cadmium, chromium, cobalt, copper, lead, magnesium, manganese, nickel, mercury, 
uranium, and zinc were detected in one or more soil or waste samples.  Barium, magnesium, manganese, 
dissolved barium, and dissolved magnesium were detected in both surface water and groundwater 
samples.  Copper was detected in surface water only.  TPH was detected in one soil sample collected at 
the Mine Camp.  Tables 5, 6, and 7 summarize the results for metals and TPH in soil and waste, sediment, 
and water samples. 

3.3. EE/CA AREAS OF CONCERN 

Based on the results of the RPA and 2012 site visit, the following five subareas were identified at the 
Phillips Asbestos Mine Site (Figure 2):  

 Mine Camp (Subarea 1) 

 Mill Area (Subarea 2) 

 Upper Workings Area (Subarea 3) 

 Lower Workings Area (Subarea 4) 

 Phillips Canyon Workings (Subarea 5) 

In total, 24 open or partially open adits were identified at the site.  Because asbestos is present within the 
adits and the adits are open and unsupported, they may pose a risk or safety hazard to site visitors who 
enter them.  Of the 24 adits, 16 are considered accessible to site visitors.  Closure of the 16 accessible 
adits is required to ensure the safety of site visitors.  Open adits requiring closure are present in all three 
of the workings areas (Subareas 3, 4, and 5).  Eight of the adits (all located in Subarea 4) are not 
accessible without specialized equipment and will not require closure (Forest Service, 2012c).  Because 
adits may also provide suitable habitat for bats, bat surveys should be conducted to evaluate whether the 
adits currently serve as bat habitat and ensure appropriate bat-friendly closure methods are employed. 
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Section 4. Streamlined Risk Evaluation 

This section summarizes the SRE of potential risks to human health and the environment from exposure 
to asbestos, metals, and TPH at the Phillips Asbestos Mine Site.  Potential risks were evaluated for 
exposure to air, soil and waste materials, sediment, surface water, and groundwater.  The SRE is typically 
used to qualitatively evaluate rather than quantify potential risks to justify a removal action and develop 
appropriate removal action alternatives to reduce risk.  Accordingly, the potential risks to human and 
ecological receptors from exposure to asbestos, metals, and TPH were evaluated in a qualitative manner 
by comparing COPCs to appropriate benchmarks, as discussed below.  The SRE only evaluates potential 
exposure of human and ecological receptors to potential chemical hazards and does not evaluate the 
potential risks from physical hazards such as open adits or steep hillsides. 

The SRE for asbestos was performed in accordance with EPA’s “Framework for Investigating Asbestos-
Contaminated Superfund Sites” (EPA, 2008).  The EPA framework outlines a methodology to calculate 
quantitatively the excess lifetime cancer risk (ELCR) to human receptors at a given site.  Cancer risk is 
the estimated probability that a person will develop cancer from exposure to site contaminants, and is 
generally expressed as an upper-bound probability.  For example, a 1 in 10,000 (1 × 10-4) chance is a risk 
that for every 10,000 people, one additional cancer case may occur as a result of exposure to asbestos at 
the site.  A 1 in 1,000,000 chance (1 × 10-6) is a risk that for every 1,000,000 people, one additional 
cancer case may occur as a result of exposure to asbestos at the site.  This EE/CA adopted a conservative 
approach and used the cancer risk of 1 × 10-6, which meets the most conservative end of the risk 
management range established by EPA (1 × 10-4 to 1 × 10-6).   

Although ingestion of asbestos can contribute to an increased cancer risk, EPA has not established a dose-
response relationship for these endpoints (EPA, 2008).  In addition, EPA has not established a dose-
response relationship for noncancer health effects.  As a result, the risk from asbestos to human receptors 
from other pathways such as ingestion of asbestos in soil or drinking water was evaluated qualitatively. 

The following sections summarize the SRE, including the selection and screening of COPCs, the SCEM, 
and the SRE results. 

4.1. SELECTION AND SCREENING OF CHEMICALS OF POTENTIAL CONCERN  

All analytical data collected during the 2012 sampling event were initially tabulated (Tables 3 and 4 for 
asbestos, and Tables 5, 6, and 7 for metals and TPH).  Based on EPA guidance (EPA, 2008), asbestos was 
selected as a COPC because it was detected in samples collected at the site.   
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Metals data were screened against site-specific background concentrations.  Metals concentrations that 
exceeded their respective background concentrations were retained as COPCs and further evaluated in the 
SRE, whereas metals not detected in any sample for a given medium or detected at concentrations less 
than the background concentrations, were removed from the risk evaluation as a COPC. 

One background soil sample (sample PA-BG-SS-01) was collected as part of the 2012 sampling event to 
establish background concentrations for metals at the site.  The background sample was not used to screen 
for asbestos at the site because asbestos had been previously established as present at the site.  Results of 
soil, waste rock and tailings samples were screened against the site-specific background concentrations for 
13 metals (arsenic, barium, cadmium, chromium, cobalt, copper, lead, magnesium, manganese, mercury, 
nickel, selenium, uranium, and zinc) (Table 5).  Based on the background screening results, arsenic, 
cadmium, chromium, cobalt, copper, lead, manganese, nickel, uranium, and zinc were retained as COPCs 
in soil and waste for further analysis in the SRE.  Although magnesium was detected in soil and waste 
samples at concentrations exceeding background, it was eliminated for further assessment in the SRE 
because it is an essential nutrient9.  Table 5 compares the data for soil and waste samples against the 
background concentrations. 

Three background sediment samples (samples PA-UT-SD-01, PA-MT-SD-01, and PA-PT-SD-01) were 
collected to establish background concentrations for metals at the site.  As discussed in Section 3.2.3.2, 
downstream sediment samples were not collected because the downstream areas could not be accessed; 
therefore, metals results for upstream background samples and downstream samples could not be 
compared.  However, metals that were detected in the upstream samples were carried forward for further 
evaluation in the SRE.  Metals detected in sediment included barium, chromium, cobalt, copper, lead, 
manganese, nickel, and zinc.  Although magnesium was detected in sediment, it was eliminated for further 
assessment in the SRE because it is an essential nutrient.  Table 6 summarizes the metals results for 
sediment. 

Background concentrations were not established for metals in surface water and groundwater.  As a 
result, all detected metals were selected as COPCs for further evaluation in the SRE for surface water and 
groundwater.  Metals detected in surface water and groundwater included barium, copper, and 
manganese.  Table 7 summarizes the metals results for surface water and groundwater. 

Background concentrations do not exist for TPH, so TPH was selected as a COPC and further evaluated in 
the SRE.  Tables 5 and 7 summarize the TPH results for soil and water, respectively. 

                                                      
9 Removing magnesium from consideration as a COPC because it is an essential nutrient is standard risk assessment practice and 
is consistent with EPA guidance (EPA, 2000a), which states: “… chemicals which may be eliminated based on essential nutrients 
are calcium, chloride, iodine, magnesium, phosphorus, potassium, and sodium.” 
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4.2. SITE CONCEPTUAL EXPOSURE MODEL 

The SCEM is a descriptive and graphical presentation of the physical, chemical, and biological 
relationships between sources of contaminants and potentially exposed populations.  Figures 10 and 11 
present the SCEM for asbestos and metals and TPH at the Phillips Asbestos Mine Site.  As shown on 
Figure 10, the primary source of asbestos contamination is from buildings and waste rock at the site.  As 
shown on Figure 11, the primary source of metals and TPH contamination is from waste rock and 
generator use.  The primary release mechanisms asbestos and metals and TPH are weathering and 
demolition of building materials, handling and crushing of rock during mining operations, erosion, and 
spills and leaks from the site generator. 

The transport mechanisms are the physical means by which the source materials are transported to the 
potential exposure media.  Potential transport mechanisms at the site include airborne dust, leaching and 
infiltration, erosion and runoff, and deposition of source materials.  Potential exposure media at the site 
include particulates in air, surface and subsurface soil, groundwater, surface water, and sediment. 

The potential routes of exposure to asbestos, as well as metals and TPH, are inhalation of particulates; 
ingestion and direct contact with surface and subsurface soil, surface water, and sediment; and ingestion 
of groundwater.  The only complete pathway at the site to human and ecological receptors is inhalation of 
asbestos fibers in air.   

All other exposure pathways are insignificant or incomplete.  Inhalation of metals and TPH is considered 
a potentially complete but insignificant pathway because human receptors are unlikely to disturb surface 
soil at the site for long durations of time.  Although inhalation is a possible exposure route for ecological 
receptors, under most exposure conditions, inhalation pathways do not contribute significantly to risk to 
ecological receptors (EPA, 2005).  Incidental ingestion of asbestos or metals and TPH in surface soil is 
potentially complete but considered insignificant and not to be quantified because human and ecological 
receptors are unlikely to ingest site soil.  Additionally, EPA has not established a dose-response 
relationship for ingestion of asbestos and increased cancer risk or a dose-response relationship for 
noncancer health effects.  Ingestion and dermal exposure to asbestos and metals and TPH in subsurface 
soil is considered an incomplete pathway because site visitors and ecological receptors are unlikely to 
come in contact with subsurface soil and controls would be implemented to protect future construction 
workers during a removal action.  Ingestion and direct contact of site visitors with groundwater, surface 
water, and sediment are considered potentially complete but insignificant pathways because groundwater 
is more than 100 feet below the ground surface and the site is dry most of the year.  The potential 
exposure route of asbestos to humans or wildlife via surface water is considered insignificant.  However, 
as a conservative measure, risks to human health from asbestos in surface water are qualitatively 
evaluated to assess the data gaps discussed in Section 3.2.3.3. 
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Based on the current and future land use at the site, the potential human receptors include recreational 
visitors (i.e., hikers and ATV riders on site and possibly river rafters downstream), future construction 
workers, and Forest Service personnel.  Because the site is in a remote location, residential development 
is unlikely; therefore, the risk of long-term exposure of humans to contaminants at the site is considered 
low.  Potential ecological receptors at the site include terrestrial wildlife (birds, invertebrates, reptiles, and 
mammals).  Species identified within the vicinity of the project area are presented in Section 2.3.4 and 
Table 2.  

4.3. RISK SCREENING 

Potential risks to human receptors from asbestos were evaluated by quantifying risks based on asbestos 
concentrations in air samples collected during activity-based sampling.  Potential risks to human and 
ecological receptors to metals and TPH were evaluated by comparing concentrations in each medium 
(soil, waste material, and water) with appropriate screening benchmarks developed for protection of 
human health and the environment.  COPC results that exceeded screening benchmarks were retained as 
chemicals of concern (COCs).   

The following sections summarize the results of the SRE for human and ecological receptors. 

4.3.1. Human Receptors 

This section describes the SRE of potential risks to human receptors from asbestos and metals and TPH in 
soil, waste materials, and surface water at the Phillips Asbestos Mine Site. 

4.3.1.1. Asbestos 

Ambient air and activity-based air samples were collected at the Phillips Asbestos Mine Site to evaluate 
the potential risk to site visitors during various activities that could occur on the site (as presented in 
Section 3.2.1.1).  As discussed previously, only the air pathway is quantitatively evaluated in the SRE for 
asbestos in soil and waste materials.  In addition, a qualitative risk evaluation was conducted to evaluate 
the potential risk from asbestos fibers from the Philips Asbestos Mine Site entering the Salt River through 
erosion.  

Air Pathway 

EPA’s “Framework for Investigating Asbestos-Contaminated Superfund Sites” identifies procedures to 
calculate the time weighting factor (TWF) for various exposure scenarios and the inhalation unit risk 
(IUR) for less-than-lifetime exposure scenarios (EPA, 2008).  The TWF is calculated as the percentage of 
time a receptor would spend on site within a year.  The basic equation for calculating the ELCR from 
exposure to asbestos is: 

Risk (ELCR) = EPC × TWF × IUR (Equation 4-1) 
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where: 

ELCR  =  excess lifetime cancer risk, which is the risk of developing cancer as a result of 
site-related exposure 

EPC  =  exposure point concentration, the concentration of asbestos in air (str/cc) for the 
specific activity being assessed 

TWF  =  time weighting factor for the scenario being assessed  
IUR  =  inhalation unit risk (str/cc)-1, corresponding to the age at first exposure and 

exposure duration for the exposure scenario 

To ensure that data quality (i.e., sensitivity) met the requirements of the SRE, equation 4-1 was 
rearranged to calculate an exposure point concentration (EPC) equivalent to the desired sensitivity as 
follows: 

EPC (str/cc) = Target Risk / (TWF × IUR) (Equation 4-2) 

Based upon recreational use of the site, it is likely that a recreational receptor (hikers or ATV riders) 
would use the site for 2.5 hours per day, 20 days per year (a total of 50 hours per year).  As a conservative 
measure, the risk calculations assumed that a recreational receptor would use the site for a total of 156 
hours per year, resulting in a TWF of 0.018, consistent with EPA guidance (Table 1 in EPA, 2008).  It 
was further assumed that the age of first exposure for recreational receptor is 10 years, with the exposure 
duration being 20 years, resulting in an IUR of 0.094 (str/cc)-1 (Table 2 in EPA, 2008).  Using an ELCR 
of 1 × 10-6, which is the lower end of EPA’s risk management range, the required sensitivity was 
calculated to be 0.002 str/cc.  All data from the activity-based sampling met the recalculated sensitivity 
and are considered usable. 

Using the data presented in Table 3, the risks from exposure of human receptors to asbestos were 
quantitatively assessed.  Equation 4-1 was used to calculate the estimated ELCR from exposure to 
asbestos for likely receptors at the Phillips Asbestos Mine Site.  Table 8 summarizes the results of the 
evaluation of risk to human health from exposure to asbestos. 

As presented in Table 8, asbestos was detected in three activity-based air samples collected in Subarea 2, 
and one sample collected in Subarea 3.  Asbestos concentrations in the activity-based air samples in 
Subarea 2 ranged from 0.0180 str/cc in sample PA-MA-AM-05 to 0.0385 str/cc in sample PA-MA-AM-
02, with the estimated ELCR ranging from 3.0 × 10-7 to 6.5 × 10-7.  Asbestos was detected at a 
concentration of 0.0175 str/cc in sample PA-UW-AM-04 in Subarea 3, with an estimated ELCR of 3.2 × 
10-7.  Additionally, the laboratory analyst found asbestos structures (one to three fibers) in eight other 
samples.  As discussed in Section 3.2.4.1, because the results of the TEM analysis are statistical and a 
relatively small area of the sample is observed for asbestos, a certain number of asbestos fibers must be 
observed to reliably extrapolate the concentration across the entire sample.  Additionally, the sample 
results with observed asbestos structures with nonreportable concentrations of asbestos were compared to 
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a calculated risk-based EPC.  Using Equation 4-2 an EPC of 0.06 str/cc correlates to a cancer risk of 1 × 
10-4, the upper end of the risk management range.  Conservatively assuming that the reporting limit is 
equal to the actual concentration of asbestos, results for all eight samples are less than the risk 
management range. 

As discussed in Section 3.2.2.2, soil samples were also analyzed directly for asbestos.  Table 4 
summarizes the soil sample results.  Currently, no available methods can reliably predict the 
concentration of asbestos in air based on concentrations in soil (EPA, 2008).  However, some amount of 
risk is assumed to exist wherever asbestos is present in soil.  As indicated by EPA, disturbance of 
contaminated soil and other bulk materials at concentrations less than the detection level of currently 
available methods may still result in potentially hazardous airborne exposures (EPA, 2008).   

While activity-based sample results can be used to identify a quantitative level of risk associated with 
asbestos at Subarea 2 and Subarea 3, a qualitative assessment of risk associated with other areas of the 
site can be conducted in areas where asbestos was identified in soil and could potentially contribute to 
asbestos concentrations in air.  Asbestos was detected at concentrations of at least 0.25 percent in all four 
accessible site areas and along ATV Route 1.  Two of the seven soil samples collected along ATV Route 
1 contained asbestos.  Those two samples, however, coincide with parts of the route that crossed Subareas 
1 and 2, so the results were considered indicative of asbestos detections within Subareas 1 and2 rather 
than along the portions of the road connecting the two areas.  Asbestos was not detected in soil samples 
collected along ATV route 2.  Figure 9 shows the sample locations for ATV Routes 1 and 2.  
Concentrations in excess of 0.25 percent were detected at Subarea 1 (in the sample collected as part of 
ATV route 1), Subareas 2 and 3.  Concentrations did not exceed 1 percent at Subarea 5 or in the 
background sampling area.  Sample locations are presented on Figures 3, 4, 5, 7, 8, and 9.  No samples 
were collected in Subarea 4, due to the inaccessible nature of the area.  

Surface Water Pathway 

To evaluate the potential risk to human health from asbestos fibers in surface water at the Philips 
Asbestos Mine Site, concentrations of asbestos in surface water were compared with existing regulatory 
benchmarks.  As discussed in Section 3.2.2.2, one surface water sample (PA-MT-SW-01) was collected 
from the Mill Tributary above the Mill Area and analyzed for asbestos.  No additional surface water 
samples were collected because water was not present or the tributaries were not accessible.  Asbestos 
was not detected at concentrations greater than the laboratory reporting limit of 24 MFL in the sample 
(further discussion of the reporting limit for this sample are presented in Section 3.2.3.3).   

Subareas 4 and 5 are the primary contributors of asbestos to downstream or downgradient areas where 
humans may be exposed via the surface water pathway.  As a result, concentrations of asbestos fibers in 
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surface water were qualitatively evaluated to assess the potential risk to humans.  The qualitative10 
evaluation consisted of the following steps: 

 Review existing literature to identify available surface water or sediment benchmarks for 
comparison purposes 

 Review existing literature for toxicological information on ingestion of asbestos in water and 
likely risks 

 Review regional data from other sources of asbestos similar to those at the Phillips Asbestos 
Mines Site to approximate the concentrations of asbestos that could migrate from waste piles at 
the site to surface water 

Identification of Surface Water and Sediment Benchmarks 

Based on a review of available literature, no surface water or sediment benchmarks exist for asbestos.  
The only water benchmark identified for asbestos is the EPA’s maximum contaminant level goal (MCLG) 
for asbestos in drinking water, which is 7 MFL for fibers greater than 10 µm in length (ATSDR, 2001).  
As defined by EPA, MCLGs are the “level of a contaminant in drinking water below which there is no 
known or expected risk to health.  MCLGs allow for a margin of safety and are non-enforceable public 
health goals” (EPA, 2013a).  Specifically, the potential health effects from long-term exposure to asbestos 
above the MCLG include “increased risk of developing benign intestinal polyps” (EPA, 2013b).  Based 
on the equation used to derive the MCLG, a person is assumed to consume 2 liters of water every day 
over the course of 1 year for a lifetime.  However, it is unlikely that recreational users (e.g., river rafters, 
swimmers, or boaters) of the Salt River would ingest 2 liters of unfiltered river water per day because (1) 
they would be using the river seasonally and not 12 months of the year, (2) they would not be using 
unfiltered river water as their drinking water source, and (3) ingestion of river water would be incidental 
(e.g., swallowing water while swimming in the river)11.  It is more likely that recreational visitors would 
ingest 0.2 liters or fewer per day.  Because the MCLG is considered a safe exposure level and is based on 
the amount of water consumed, no adverse health effects are expected if less than 2 liters of water per day 
is consumed, even if the concentration of asbestos in the water is higher.  For example, if water 

                                                      
10 Because no data are available for surface water or sediment downstream of the site, this qualitative evaluation makes 
conservative assumptions to evaluate a worst-case scenario.  It is standard practice to make worst-case assumptions in the 
absence of data.  If future data become available, the conclusions of this qualitative assessment may be revised. 
11 Although the Salt River is not designated as a drinking water source, it is possible that some recreational users (e.g., river 
rafters) drink water from the Salt River that they filter themselves through portable filtration systems such as the Platypus Gravity 
Works filter system produced by Cascade Designs, Inc.  These personal-use filters are typically capable of filtering particulates to 
0.2 µm.  The MCLG for asbestos drinking water is based on particles that are 10 µm in diameter or greater (ATSDR, 2001).  
Because asbestos fibers are elongate, they are further defined by their aspect ratio.  Asbestos fibers are defined as having aspect 
ratios of between 3:1 and 5:1 (ASTDR, 2001).  Thus, the minimum asbestos particle size of concern in drinking water is assumed 
to be 3 µm, an order of magnitude larger than the typical filtration capability (0.2 µm) of a standard backcountry water filter.  
Although this EE/CA does not evaluate potential risks to recreational users who choose to consume non-potable water from the 
Salt River, it is assumed that any such users would use a portable filtration device that would eliminate asbestos fibers larger than 
0.2 µm, thereby eliminating potential exposure to harmful asbestos fibers (fibers that fall within the range identified by EPA in 
developing the MCLG). 
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consumption was 0.2 liters per day rather than 2 liters per day, a human receptor would be able to 
consume water with a concentration of 70 MFL with no significant adverse health effects (i.e., a risk 
corresponding to 1 × 10-6).  Based on the concentrations of asbestos present at the site and the distance 
from the site to the Salt River, it is very unlikely that the site is contributing asbestos to the Salt River at 
concentrations in excess of 70 MFL. 

For sediment, the possibility exists that asbestos from the site could travel downstream and be deposited 
as beach sand along the banks of the Salt River, where recreational users (e.g., river rafters or hikers) 
could come into contact with it.  The primary exposure route of concern at these locations would be 
inhalation of asbestos fibers present in beach sands.  While it is not possible to quantify the amount of 
asbestos likely to be transported and deposited in this manner, it is very unlikely that concentrations 
downstream would exceed those in waste piles (source materials) present on site.  It is conservative to 
assume that concentrations downstream equal those at the site.  No detections of asbestos in activity-
based air samples from the site exceeded the risk management range (see Air Pathway discussion above).  
Therefore, no risk from site-derived asbestos12 is likely to be present downstream from these locations, in 
areas where material sourced from the piles is being redeposited. 

Toxicological Information on Ingestion of Asbestos in Water 

While the health hazards associated with the inhalation of asbestos have been widely publicized and are 
well known, a link between ingestion of asbestos in drinking water and adverse health effects has not 
been established.  The World Health Organization (WHO) has stated that “although asbestos is a known 
human carcinogen by the inhalation route, available epidemiological studies do not support the hypothesis 
that an increased cancer risk is associated with the ingestion of asbestos in drinking water.  Moreover, in 
extensive feeding studies in animals, asbestos has not consistently increased the incidence of tumors of 
the gastrointestinal tract.  There is therefore no consistent, convincing evidence that ingested asbestos is 
hazardous to human health…” (WHO, 2003).  This conclusion is consistent with conclusions from the 
Arizona Geological Survey that the risk from ingestion of water is negligible compared to the risk from 
inhalation (Arizona Geological Survey, 2003). 

Review of Regional Asbestos Data 

Based on the lack of available site-specific data for surface water, additional research was conducted to 
qualitatively evaluate the potential for asbestos to erode from waste piles to the Salt River, which is 
located approximately 1 mile downstream of the site.  The purpose of the evaluation was to establish a 
range of concentrations of asbestos in regional surface water that could be used to qualitatively identify 
the typical concentration of asbestos in surface water downstream of the site.  Based on a review of 
available data, concentrations of asbestos fibers in waters of the U.S. vary widely, with most areas having 
                                                      
12 This does not mean no risk from asbestos inhalation exists downstream.  Other sources of asbestos may contribute fibers to the 
Salt River and its beaches.  The scope of this EE/CA does not include evaluating all potential upgradient sources of asbestos to 
the Salt River. 



Section 4 Streamlined Risk Evaluation 

\\Errg.Net\Active\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\Draft EECA_Phillips.Docx 

4-9 

concentrations less than 1 MFL (ATSDR, 2001).  However, higher concentrations have been reported at 
sites contaminated by erosion from natural asbestos deposits or from mining operations.  At such sites, 
asbestos fibers in water ranged from 1 to 100 MFL or higher (ATSDR, 2001).  Similar to those sites, the 
area of the Philips Asbestos Mine Site has higher known concentrations of asbestos that are likely to 
erode to surface water.  The primary areas of the site where asbestos is likely to enter surface water are 
the Phillips Canyon Tributary and the Mill Tributary.  At the Phillips Canyon Tributary, waste piles were 
observed to be in direct contact with the canyon floor (i.e., the surface water pathway).  At the Mill 
Tributary, waste piles from the Lower Workings Area are eroding down the cliff face.  Asbestos in water 
may be further transported from these tributaries downstream to the Salt River.  Because the canyons 
draining the Phillips Canyon Workings Area are dry much of the year, it is likely that elevated asbestos 
concentrations in surface water only occur during the wet season (January through March) or the 
monsoon season (July through September), when water is more likely to flow in the canyons.  

Although some asbestos-containing sediment may be transported to the canyons draining the site and 
eventually to the Salt River, it is not likely that human receptors in these canyons would be exposed to 
asbestos at concentrations that would pose a health concern, as discussed above.  

Qualitative Evaluation of Risk from Ingestion of Surface Water 

Asbestos fibers are insoluble and tend to settle out of water and deposit in soil or sediment 
(ATSDR, 2001).  Longer asbestos fibers (greater than 10 µm long), which are heavy, would settle out in 
soil or sediment more readily and travel over shorter distances.  Shorter fibers (less than 10 µm in length), 
which are light, would stay suspended in the water and travel over farther distances.  The MCLG for 
asbestos is based on fibers longer than 10 µm, because shorter fibers are not linked to adverse health 
effects in water (ATSDR, 2001; EPA, 2013c).   

Assuming a worst-case scenario, if a concentration of 100 MFL or more is released from wastes piles 
along the Phillips Canyon Tributary in contact with the canyon floor, the concentration is likely to be 
much lower at the point where the tributary converges with the Salt River (about 1 mile downstream).  
Asbestos concentrations would be even lower once they reach the nearest surface water intake (i.e., Lake 
Roosevelt Reservoir, approximately 50 miles downstream), which is where the MCGL would be an 
appropriate benchmark.  In addition, any asbestos still suspended in water by the time it reaches the 
drinking water intake would be highly diluted by other sources of water contributing to the Salt River and 
the Lake Roosevelt Reservoir.  For these reasons, as well as the conclusion that recreational users would 
ingest less than 0.2 liters of unfiltered river water per day, it is unlikely for asbestos from the site to be 
present in excess of 70 MFL in downstream surface water.  The results of this qualitative assessment, 
based on worst-case assumptions, indicate that asbestos from the site is not migrating downstream at 
harmful concentrations either in water or in sediment (beach deposits). 
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4.3.1.2. Metals and TPH 

Because the primary human receptors at the site are recreational users (i.e., hikers and ATV riders), the 
following benchmarks were selected as the most appropriate to screen risk to human health from exposure 
to metals and TPH in soil and waste, sediment, surface water, and groundwater at the Phillips Asbestos 
Mine Site: 

 Primary soil and sediment screening criteria: Arizona non-residential soil remediation levels13.  
These criteria were selected because the site is not residential. 

 Secondary soil and sediment screening criteria: Bureau of Land Management (BLM) risk 
management criteria (RMC) for campers and ATV riders (BLM, 2004).  These criteria were 
selected because the site is used for recreational purposes.  BLM RMC are not available for 
hikers, and the camper RMC is the most conservative (i.e., protective) nonresidential criteria.  
ATV riders are included because they are known to use the area. 

 Primary surface and groundwater screening criteria:  EPA Region 9 regional screening levels 
for tap water (EPA, 2012b).  These criteria were selected because no Arizona specific criteria 
have been developed.  

 Secondary surface and groundwater screening criteria: BLM RMC for surface water and 
groundwater for campers and workers (BLM, 2004).  These criteria were selected because the site 
is used for recreational purposes.  BLM RMC are not available for hikers, and the camper RMC 
is the most conservative (i.e., protective) nonresidential criteria.  Screening criteria for workers 
was included as an additional point of comparison for risk screening.  

As a conservative approach, the lowest available screening criteria were used to screen risk to human 
health.  When a chemical concentration exceeded the lowest screening criterion, then it was identified as a 
COC.  Based on the SRE results, metals (except for magnesium and manganese) and TPH were less than 
their respective screening criteria, thus they were not identified as site COCs.  Magnesium does not have 
any published risk-based criteria because it is considered an essential nutrient.   

Manganese concentrations in groundwater exceeded the BLM RMC but were less than the EPA’s RSL 
for tap water, thus manganese is not considered a COC.  Manganese concentrations in surface water from 
Subarea 2 exceeded the BLM RMC and EPA’s RSL for tap water in the unfiltered surface water sample 
collected from Subarea 2.  The filtered sample did not contain elevated concentrations of manganese.  It is 
likely that manganese detected in surface water at this location is sorbed to particulates present in the 
unfiltered sample.  Because humans are unlikely to ingest unfiltered water at this location, manganese is 
not considered a COC.  Tables 5, 6, and 7 present the results of the screening evaluation for risk to human 
health from exposure to metals and TPH in soil and waste, sediment, and surface water and groundwater. 

                                                      
13 http://www.azsos.gov/public_services/Title_18/18-07.htm 

http://www.azsos.gov/public_services/Title_18/18-07.htm
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4.3.2. Ecological Receptors 

Asbestos screening criteria for ecological receptors have not yet been developed; therefore, a SRE was 
not performed for exposure of ecological receptors to asbestos.  Based on the ecological receptors (birds, 
invertebrates, reptiles, and mammals) identified in the SCEM, the following screening criteria were 
selected as the most appropriate to screen risk to ecological receptors from metals and TPH at the Phillips 
Asbestos Mine Site: 

 BLM RMC for protection of wildlife (specifically the deer mouse and median wildlife) 
(BLM, 2004) 

 EPA’s ecological soil screening levels for invertebrates, birds, and mammals (EPA, 2012a) 

The lowest available ecological screening criteria were used for screening purposes.  Based on the SRE 
results, metals (except for copper) and TPH concentrations were less than their respective screening 
benchmarks in soil or waste material, sediment, surface water, or groundwater (Tables 5, 6 and 7).  
Copper was detected in one unfiltered surface water sample at a concentration exceeding the EPA 
freshwater aquatic life exposure for chronic exposure, but not for acute exposure.  The concentration of 
copper detected was 0.011 mg/L, while the chronic exposure benchmark is 0.009 mg/L.  Based on the low 
magnitude of this exceedance, and the fact that wildlife are likely to use this tributary intermittently (i.e., 
the tributary does not provide year-round habitat to fish, birds, or mammals), copper is not considered a 
COC at the site. 

4.3.3. Streamlined Risk Evaluation Conclusions 

The following sections present the conclusions of the SRE for asbestos and metals and TPH at the Phillips 
Asbestos Mine Site. 

4.3.3.1. Asbestos 

Based on the results of the SRE, asbestos fibers in air in Subareas 2 and 3 are likely to pose unacceptable 
risk to human receptors.  The risk to human receptors is highest in Subarea 2, where asbestos was 
detected in three of the five activity-based samples.  In addition, asbestos was detected in soil samples in 
Subarea 2 at concentrations of 0.50 to 9.50 percent.  It is likely that disturbing soil in these areas has the 
potential to release more asbestos fibers than activities in other areas of the site. 

At Subarea 3, asbestos was detected in one of five activity-based air samples.  Asbestos was detected in 
two soil samples at Subarea 3 at low concentrations of 0.25 to 0.50 percent.  Three waste rock samples 
were collected from the largest and most accessible waste pile at Subarea 3.  Asbestos was detected in all 
three waste rock samples at concentrations ranging from 2.25 to 13.75 percent.  Samples were not 
collected from the three small waste rock piles in Subarea 3.  These piles are not considered to be a 
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significant risk at the site because they are difficult to access and were not observed to be eroding into 
waterways.   

No waste or activity-based samples were collected from Subarea 4 because most of the area was 
inaccessible and no waste piles were identified in the accessible portion of the AOC.  Additionally, 
asbestos was detected at low concentrations in waste material at Subarea 5 (0.25 percent), but no activity-
based samples were collected in this area because it could not be safely accessed.  Because field personnel 
could not access these areas, it is also unlikely they would be accessible to recreational visitors.  
Additionally, the likelihood that asbestos fibers would be released to the air in either of these areas is very 
low.  As presented in Section 4.3.1.1, asbestos in these areas is not likely to be transported via the surface 
water pathway at concentrations that would pose a threat to recreational visitors using the Salt River or 
negatively affect drinking water supplies at Lake Roosevelt (50 miles downstream). 

Although no asbestos was detected in air samples at Subarea 1, low concentrations of asbestos were found 
in soil.  The absence of measurable concentrations of asbestos in air could indicate that no risk is 
associated with this AOC.  However, risk may still be associated with this area because there is no 
reliable way to fully assess the direct exposure risk where low concentrations of asbestos are found in 
soil.  In addition, asbestos has been identified in buildings at Subarea 1 that pose risk to site visitors.  
Subarea 1 is also one of the most accessible areas of the site, which may increase the risk of exposure to 
asbestos.  

Based on the results of the SRE, an unacceptable risk is posed to humans in Subareas 1, 2, and 3.  
Therefore, these areas are retained in this EE/CA for evaluation of removal action alternatives.  Subareas 
4 and 5 are eliminated from analysis for removal action alternatives because risk to human health in these 
AOCs is minimal, while the cost to access and remove the waste materials in these areas and danger 
caused by the steep cliff sides are high (Section 4.3.1.1). 

4.3.3.2. Metals and TPH 

The SRE concluded that metals and TPH in soil and waste material, sediment, and surface water and 
groundwater at the Phillips Asbestos Mine Site do not pose an unacceptable risk to human and ecological 
receptors.  Sediment samples downstream from the site could not be collected because of the steep terrain, 
so the risk to human and ecological receptors in downstream sediments could not be evaluated.  However, 
given the terrain and the lack of access, it is not likely that human and ecological receptors would be 
directly exposed to sediment or surface water immediately downstream of the site.  No action is required 
to address metals and TPH in soil and waste material, sediment, and surface water and groundwater. 
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Section 5. Identification of Removal Action Goals 
and Objectives 

The purpose of this EE/CA is to develop and analyze removal action alternatives in accordance with 
CERCLA and to recommend a removal action alternative that is protective of human health and the 
environment and compliant with ARARs.  The removal action alternative will be selected in an Action 
Memorandum, which is to be prepared by the lead federal agency (i.e., the Forest Service).  The following 
sections describe the removal action goals and RAOs for the Phillips Asbestos Mine Site, as well as the 
removal action schedule.  The goals for the site may be altered following the submittal of this EE/CA, if 
additional information becomes available from stakeholders or other interested parties that requires 
reevaluation of the RAOs.  As such, the final removal action goals and RAOs will reflect the alterations 
and refinements, if any, and will be defined in the Action Memorandum. 

5.1. REMOVAL ACTION GOALS AND OBJECTIVES 

Based on the results of the SRE, the overall goal of the removal action is to minimize risks posed to 
human health from asbestos in soil, waste material, and building materials at the Phillips Asbestos Mine 
Site.  In addition, open adits identified at the site pose a risk to site visitors.  The following preliminary 
RAOs were developed to reduce the risks to human receptors at the site:   

 Reduce exposure of humans to asbestos fibers released from soil, waste material, and building 
materials at Subareas 1, 2, and 3. 

 Reduce the exposure of humans to physical hazards and asbestos at former site features such as 
open adits.   

These objectives will be achieved through attainment of the ARAR-based and risk-based goals.  The 
NTCRA in this EE/CA would cleanup asbestos to a level that is protective of human health based on the 
nonresidential and recreational use of the site.  The primary source materials (i.e., soil, waste material, 
and building materials) contain the highest concentrations of asbestos at the site.  Therefore, the scope of 
the removal action focuses on the removal of primary source materials. 

5.2. CLEANUP ACTION LEVELS 

Based on results of the SRE, asbestos in waste material, soil, and building materials pose a potential risk 
to human receptors at Subareas 1, 2, and 3.  Asbestos was detected at other areas of the site in soil but was 
not detected in activity-based air samples.  Regulatory standards and risk-based screening concentrations, 
along with site use considerations, were used to develop the cleanup action levels.  The cleanup action 
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levels deemed most appropriate for the site were based on reducing risks to acceptable levels for humans 
that could potentially use the site.   

Asbestos was detected in soil samples collected from Subareas 1, 2, and 3 and ATV Route 1.  However, 
reportable concentrations of asbestos were only detected in activity-based air samples collected within 
Subareas 2 and 3, which are also the only areas where asbestos in soil was detected at concentrations 
greater than 1 percent.  The results of the risk evaluation indicate that, although asbestos may be present 
in soil, no significant risk is posed to potential receptors from asbestos at low concentrations (less than or 
equal to 1 percent).  In addition, the site is an area of naturally occurring asbestos, and asbestos fibers 
were reported in background samples.  To eliminate risk to human receptors, a cleanup level of 1 percent 
detected asbestos fibers in soil has been selected for use at this site.  The only asbestos detected in the 
background area was in background sample PA-AM-BG-02 at a concentration below the detection limit 
(of less than 0.0175 str/cc).  This value was selected as a concentration that reflects site background 
conditions and was deemed appropriate for use as the cleanup action level for air.  

No cleanup action levels for ecological receptors have been selected because insufficient data exist to 
evaluate at what concentrations ecological communities may be exposed to asbestos or how asbestos may 
affect ecological receptors.  However, compliance with the cleanup action levels for human health (less 
than 1 percent asbestos in soil and less than 0.0175 str/cc in air) is considered sufficient for protection of 
ecological receptors.  

5.3. REMOVAL SCHEDULE 

The Forest Service has determined that an NTCRA is appropriate at the site.  The NTCRA process could 
begin within 3 months following approval of this EE/CA.  Based on past experience with implementation 
of removal actions similar to those proposed in this EE/CA and the volume of material to be removed, it 
is estimated that the removal action will require up to approximately 5 months to implement.  Actual 
duration of the removal action will depend on the final project requirements and scope of work. 
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Section 6. Applicable or Relevant and Appropriate 
Requirements  

Section 300.415(j) of the NCP provides that removal actions must attain ARARs to the extent practical, 
considering the exigencies of the situation.   

Applicable requirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state law that 
specifically address the situation at a CERCLA site.  The requirement is applicable if the jurisdictional 
prerequisites of the law or regulation directly address the circumstances at the site.  An applicable federal 
requirement is considered an ARAR.  An applicable state requirement is an ARAR only if it is more 
stringent than federal ARARs. 

If the requirement is not legally applicable, then the requirement is evaluated to determine whether it is 
relevant and appropriate.  Relevant and appropriate requirements are those cleanup criteria or limitations 
promulgated under federal or state law that, while not applicable, address problems or situations similar to 
the circumstances of the proposed removal action and are well suited to the conditions of the site 
(EPA, 1988).  A requirement must be determined to be both relevant and appropriate to be considered an 
ARAR. 

To qualify as a state ARAR under CERCLA and the NCP, a state requirement must be a promulgated 
law, substantive, consistently applied, and more stringent than a federal requirement.  Provisions of 
generally relevant federal and state statutes and regulations that were determined to be procedural or non-
environmental, including permit requirements, are not considered to be ARARs.  Non-promulgated 
advisories or guidance issued by federal or state governments are not legally binding and do not have the 
status of ARARs.  However, such requirements may be useful and are “to be considered” (TBC) for 
guiding decisions regarding cleanup levels or methods when regulatory standards are not available.   

EPA has developed the following three categories of ARARs to assist in the identification of site 
requirements:  (1) chemical-specific, (2) location-specific, (3) and action-specific.  EPA guidance 
recognizes that some requirements do not fall neatly into this classification; however, the following 
definitions provide a general guideline for each of these categories: 
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 Chemical-Specific ARARs are usually health- or risk-based numerical values or methodologies 
that, when applied to site-specific conditions, result in the establishment of numeric values (i.e., 
cleanup levels).  These values establish the acceptable amount or concentration of a chemical that 
may be found in or discharged to the ambient environment. 

 Location-Specific ARARs are restrictions placed on the concentration of hazardous substances or 
the conduct of activities solely because they occur in special locations.  Location-specific ARARs 
relate to the geographical or physical position of the site (e.g., presence of wetlands, sensitive 
species, floodplains, etc.).  

 Action-Specific ARARs are activity-based requirements or limitations on actions taken with 
respect to hazardous substances. 

The federal and state ARARs that are presented in this document are considered to be preliminary.  Other 
federal and state advisories, criteria, or guidance may, as appropriate, be considered in formulating the 
removal action.  Tables 9 through 12 summarize the preliminary potential ARARs for this project. 
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Section 7. Identification and Analysis of Removal 
Action Alternatives 

To identify removal action alternatives for the Phillips Asbestos Mine Site, potential response actions 
were selected based on the RAOs, ARARs, and EPA guidance (EPA, 1993).  The technologies and 
process options specific to the response actions are screened, and the retained technologies and process 
options of each general response action are assembled into removal action alternatives.  The selected 
removal action alternatives are then evaluated with respect to their effectiveness, implementability, and 
cost. 

Based on the guidelines presented in the “Guidance on Conducting Non-Time-Critical Removal Actions 
Under CERCLA” (EPA, 1993), only the most qualified technologies that apply to the media or source of 
contamination should be discussed in the EE/CA.  Limiting the number of alternatives to those that have 
been selected in the past at similar sites or for similar contaminants provides an immediate focus to the 
discussion and selection of alternatives. 

The remainder of this section summarizes the general response actions, presents the evaluation criteria, 
identifies the removal action alternatives, and summarizes the analysis of alternatives with respect to the 
evaluation criteria. 

7.1. GENERAL RESPONSE ACTIONS 

General response actions applicable to the site were identified based on a review of the alternatives used 
at similar mine sites.  Preliminary response actions considered, included no action, institutional controls, 
in-situ treatment, engineering controls, and offsite disposal.  Of these response actions, in-situ treatment 
was not considered a viable response action because no published studies were found where large-scale 
asbestos contamination had successfully been treated on site.  Several published studies documented some 
success at binding asbestos through small-batch in-drum-mixing using binders (e.g., Environment 
Agency, 2004) or through biologic treatment (or “bioweathering”) using a fungi or lichen to enhance 
asbestos breakdown (Daghino et al., 2008; Daghino et al., 2009), although the latter were laboratory-scale 
studies only.  The in-drum-mixing approach was not considered for this site because large quantities of 
asbestos would need to be batched and treated.  The biological treatments were also not deemed 
appropriate because (1) additional study (e.g., treatability studies) would be required to determine whether 
organisms that were studied in the laboratory could be used at full-scale; (2) the fungi and lichen that have 
been shown to break down asbestos at the laboratory-scale are not native to the region of the site, thus 
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these biological treatments would need to be carefully contained and controlled throughout the duration of 
treatment; and (3) the likely duration needed to treat the volume of asbestos present on site in containers 
is considered excessive (tens of years).   

As a result four general response actions were considered for this EE/CA:  

1. No Action 

2. Institutional Controls 

3. Engineering Controls 

4. Offsite Disposal of Source Materials 

The no-action category is retained throughout the evaluation process as required by the NCP to provide a 
baseline for comparison with other alternatives.  Table 13 summarizes the screening of technologies and 
processes associated with the general response actions.  The removal action alternatives were identified 
based on the general response actions and are discussed in Section 7.3. 

7.2. REMOVAL ACTION ALTERNATIVES EVALUATION CRITERIA  

The analysis of removal action alternatives is qualitative in nature and is based on the following three 
evaluation criteria, as recommended by EPA (1993):  effectiveness, implementability, and relative cost.  
The following subsections summarize each criterion. 

7.2.1. Effectiveness 

Alternatives are evaluated for effectiveness based on the following criteria:  

 Overall Protection of Human Health and the Environment:  This criterion assesses the ability of 
the alternative to be protective of human health and the environment under present and future 
land use conditions. 

 Compliance with ARARs:  Identifies whether or not implementation of the alternative would 
comply with all chemical-specific, action-specific, and location-specific ARARs. 

 Long-Term Effectiveness:  This criterion addresses the magnitude of residual risk remaining at 
the conclusion of removal activities.  It addresses the adequacy and reliability of controls 
established by a removal action alternative to maintain reliable protection of human health and 
the environment over time. 

 Reduction of Toxicity, Mobility, or Volume through Treatment:  Identifies whether or not 
implementation of the alternative would reduce contaminant toxicity (e.g., reduction of metals), 
mobility, or actual volume of the hazardous substances. 

 Short-Term Effectiveness:  This criterion addresses the effects of an alternative during the 
construction and implementation phase until the RAOs are met.  This criterion includes the time 
with which the remedy achieves protectiveness and the potential to create adverse impacts on 
human health and the environment during construction and implementation of the remedy. 
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7.2.2. Implementability 

Alternatives are evaluated for implementability based on the following criteria:  

 Technical Feasibility:  Evaluates constructability and operational considerations, as well as 
demonstrated performance/useful life. 

 Administrative Feasibility:  Evaluates those activities such as statutory limits, permitting 
requirements, easements and rights of way, and impacts on adjoining property  

 Availability of Services and Materials:  Evaluates the availability of qualified contractors to 
provide the necessary services, materials, and equipment (with the preferred technologies being 
those that are commercially developed and readily available, or innovative technologies that have 
been field-tested with documented results).  Also evaluates the availability of disposal facilities 
that are licensed to accept solid and liquid waste classified as hazardous and nonhazardous.   

 State Acceptance:  The concurrence of the State of Arizona with the proposed alternatives.  

 Community Acceptance:  The acceptance of the proposed alternatives by the community. 

7.2.3. Cost 

Technologies were evaluated based on qualitative costs.  Alternatives with lower costs were preferred if 
the effectiveness and implementability criteria were judged to be similar.  Cost estimates were prepared to 
aid in the evaluation of alternatives using information that is currently available.  These costs are order-
of-magnitude estimates with an intended accuracy of +50 to -30 percent (EPA, 2000b).  These costs are 
not construction bid costs, nor are they final project costs.  Final project costs will depend on actual labor 
and material costs, actual engineering design costs, actual site conditions (including the actual quantities 
of mine waste excavated and the amount of material that may be classified as hazardous waste), 
competitive market conditions, the final project scope, the final project schedule, and other variables.  As 
a result, the final project costs will vary from these estimates. 

7.3. ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The following removal action alternatives were developed for the Phillips Asbestos Mine Site based on 
the screening of technologies and process options described in Section 7.1: 

 Alternative 1:  No action (required under CERCLA). 

 Alternative 2:  Institutional and Engineering Controls 

 Alternative 3A:  Excavation and Onsite Encapsulation of Source Materials from Subareas 1, 2, 
and 3  

 Alternative 3B:  Excavation and Onsite Encapsulation of Source Materials from Subarea 1 and 
Subarea 3, and Consolidation of Soil and Waste Materials and Cap in Place at Subarea 2 

 Alternative 4:  Excavation and Offsite Disposal of Source Materials from Subareas 1, 2, and 3 
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Each alternative was analyzed for its capability to reduce the risks detailed in Section 4.  Specifically, the 
alternatives are analyzed for effectiveness, implementability, and cost.  Following the individual analysis 
of alternatives, each removal action alternative was compared against the others (Section 8) to select the 
recommended removal action (Section 9).  

7.3.1. Alternative 1:  No Action 

Under Alternative 1, no removal action would be taken at the site under current or future land use 
scenarios.  As such, the human health risks relating to the site would remain unchanged.  The no-action 
alternative is evaluated as required by the NCP to provide a baseline for comparison with other 
alternatives. 

7.3.1.1. Effectiveness 

Alternative 1 would not provide short-term or long-term protection of public health.  This alternative 
would not comply with ARARs.  The time required to achieve the RAOs is indefinite, and risks to current 
and future receptors would remain indefinitely.  The toxicity, mobility, and volume of contamination at 
the site would not be reduced through treatment and potential receptor exposure pathways would remain 
for current and future receptors 

7.3.1.2. Implementability 

Alternative 1 would be readily technically and administratively feasible, and no services or materials are 
needed for implementation  

7.3.1.3. Cost 

No costs are associated with this alternative.  

7.3.2. Alternative 2:  Institutional and Engineering Controls  

Under Alternative 2, no direct removal action would be taken at the site.  Institutional controls consisting 
of road closures and signage would be used to discourage recreational users from accessing the site.  
Engineering controls such as fences and roadblocks to prevent access to hazardous areas would be 
constructed.  

The road connecting Subarea 3 to Subarea 2 (FR 2298), which passes through Subarea 1, would be 
blocked or obliterated using onsite materials.  Because no asbestos contamination was detected on the 
road, except where it passes through Subareas 1, 2, and 3, only sections of the road that access or cross 
those areas would be blocked.  The section of road immediately to the west of Subarea 2 is in severe 
disrepair and would be fully obliterated by regrading the roadbed to blend with the natural topography 
and placing boulders across the remaining portions of the road.  Similarly, the section of road that allows 
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access to Subarea 3 would be returned to a natural hillslope at a point downslope from all adits and mine 
waste.   

Unlike the other AOCs, Subarea 1 is in a flat area and access to this area is much more difficult to restrict 
through physical means.  This area, which did not have unacceptable levels of airborne asbestos and 
asbestos in soil, would be controlled by closing the road through the Mine Camp with gates at either end 
of the camp and installing fencing around the entire area.  Camp structures would be secured from entry 
by boarding up doorways and windows to prevent unauthorized entry.  Signs illustrating the dangers of 
entry to the site and to site buildings would be placed at access points to this AOC.  Annual inspections 
would be required to ensure that all closures and signage are in place.  

All adits that may be accessed on foot would be secured, either with a foam plug closure or an appropriate 
bat-friendly closure.  Bat surveys should be conducted prior to adit closures to evaluate whether the adits 
currently serve as bat habitat and ensure appropriate bat-friendly closure methods are employed.  

7.3.2.1. Effectiveness 

Institutional and engineering controls would provide overall protection to humans if the controls are 
sufficiently maintained to ensure site visitors do not disturb asbestos-containing materials.  However, 
waste material would remain on site and could be accessed by people climbing over fences and bypassing 
road closures.  Exposure to visitors would not be reduced if site closure measures are breached.  This 
alternative would comply with all chemical-, location-and action-specific ARARs but would not comply 
with the following TBC criterion:  “Framework for Evaluating Asbestos Contaminated CERCLA Sites” 
(EPA, 2008).  The toxicity, mobility, or volume of contamination at site would not be reduced through 
treatment.  Risks to current and future receptors would not be reduced to levels considered protective of 
human health.  This alternative is not considered to be reliable based on accepted industry standards for 
similar projects.  This alternative would not meet the RAO for effectively reducing the exposure of humans 
to asbestos-containing materials at the site.  

Long-term risks to current and future receptors related to asbestos at the site would not be minimized 
because waste would remain in place.  Long-term periodic inspection and maintenance of the site closure 
measures would be required to ensure the long-term integrity of the closures.  Removal activities 
associated with this alternative are not anticipated to have severe or lasting harmful effects on the 
sensitive species at and downstream of the site.  Institutional and engineering controls would not be a 
durable or long-term solution, exposed waste materials would remain on site, and it is likely that site 
visitors would breach the closure measures.    

Construction activities (such as road closures and fence installation) would be implemented using best 
management practices (BMPs) such that short-term impacts to humans (including site construction 
workers) and the environment would be minimized.  Worker protection would be provided during 
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implementation of the remedy through strict adherence to a site-specific safety and health plan.  An 
exclusion zone, a decontamination zone, and a staging zone would be established at the site to reduce 
potential migration of contamination to adjacent areas.  The exclusion zone would encompass the 
contaminated areas, and any persons entering this zone would be required to don the appropriate personal 
protective equipment (PPE).  The decontamination zone would be used to remove contamination from 
equipment and PPE before it is cleared to leave the exclusion zone.  The staging zone is where 
decontaminated equipment would be stored when not in use in the exclusion zone. 

To meet action-specific ARARs, dust generation would be suppressed by applying water and performing 
real-time dust monitoring.  Airborne asbestos is a potential hazard to human health at the site and strict 
controls must be implemented to ensure worker safety during construction.  Real-time dust monitoring 
instrumentation would detect particulate concentrations greater than applicable dust action levels.  
Respiratory protection would be required for all site workers; however, use of water trucks is generally 
highly effective and may eliminate the need to use respiratory protection.  Air monitoring to establish daily 
airborne asbestos levels for various work types may be conducted to establish the effectiveness of dust 
suppression techniques and down grade the level of respiratory protection if warranted.  Airborne dust 
monitoring would be completed using portable hand-held dust monitors to verify and document daily dust-
suppression efforts.  These dust control methods would also reduce the migration of dust onto adjacent 
properties.   

7.3.2.2. Implementability 

This alternative would be technically feasible and services and materials are readily available in the 
vicinity of the site.  This alternative could be implemented in a way that would minimize environmental 
impacts and could be performed within one construction season.  The site access road is in fair condition 
and would likely not require major reconditioning to allow the small-scale equipment required to 
implement the site closure measures identified for Alternative 2.  The services, equipment, and materials 
to implement this alternative are common and would be readily available in the site vicinity within the 
community of Globe, Arizona.  This alternative would also be administratively feasible.  Access 
agreements to cross the adjacent private property may be required, but based on the small scale of the 
removal action, a minimum of equipment and supplies would need to be transported to the site.  Other 
permits, access agreements, and easements are either not required or would be granted by the Forest 
Service, which is both the property owner and is acting as the lead agency in this removal action.  A Work 
Plan, with an associated site-specific health and safety plan, would be required prior to the start of work.  
No impacts to adjacent property are anticipated for this action.     

It is unlikely this alternative would be acceptable to the state and the community because it would limit 
recreational use of a popular recreational area.  In addition, it may not meet the RAOs, if site control 
measures are breached and site visitors are exposed to asbestos.  
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7.3.2.3. Cost 

The estimated total capital cost for implementing this alternative is $797,852.  The long-term total cost for 
implementing this alternative is $1,222,052, with a present value cost of $1,110,932.  Appendix D 
provides the detailed cost estimate.  The following major assumptions were used in developing the cost 
for Alternative 2: 

 Site personnel would consist of a site superintendent, a site quality control (QC) engineer who 
would also provide health and safety oversight, and up to two operators and one laborer. 

 A bulldozer, tracked skidsteer with grapple bucket, and backhoe would be required to disturb 
roads to block access, install road closure gates, and install perimeter fencing and signage.  Other 
necessary equipment would include a water truck and hand tools. 

 Four road closure gates would be installed 

 Five post-mounted signs would be installed 

 A total of 2,500 feet of fence would be installed around Subarea 1 

 A total of 16 accessible adits would be secured (8 adits would be sealed, and 8 adits would be 
secured with appropriate bat-friendly closures).  Bat surveys would be conducted for each adit to 
evaluate whether the adits currently serve as bat habitat and ensure appropriate bat-friendly 
closure methods are employed.  

 The estimated duration of field activities is 40 days. 

 Biannual inspections of site closure features would be conducted.  

7.3.3. Alternative 3A:  Excavation and Onsite Encapsulation of Source Materials from 
Subareas 1, 2, and 3  

Alternative 3A includes removal and relocation of primary source materials (i.e., soil, waste materials, 
and building materials) and site debris from Subareas 1, 2, and 3 to a designated onsite repository located 
in a flat area west of Subarea 3, between roads FR 382, FR 2290, and FR 473.  Approximately 11,500 
cubic yards of primary source material and site debris would be relocated.  A soil cap would be placed to 
encapsulate the materials to reduce future exposure of humans or wildlife to asbestos in soil and airborne 
asbestos.  Figure 12 shows the proposed repository area in blue. 

In Subarea 1, up to 3 feet of soil would be removed from areas that have been identified as containing 
contaminated asbestos waste (Figure 3), for a total of approximately 600 cubic yards.  The soil would be 
hauled to the repository for encapsulation.  Approximately 200 cubic yards of asbestos-containing 
building materials would be removed from structures and hauled to the repository.  In total, 800 cubic 
yards of source materials would be relocated from Subarea 1 for encapsulation.  Concrete foundations 
would remain in place.  Archaeological surveys would be required prior to site work, and archaeological 
oversight would be required during implementation of the removal action to ensure the protection of any 
archaeological resources identified at the site.   
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In Subarea 2, up to 3 feet of soil would be removed from areas that have been identified as containing 
contaminated asbestos waste (Figure 4), for a total of approximately 5,600 cubic yards.  Archaeological 
surveys would be required prior to site work, and archaeological oversight would be required during 
implementation of the removal action to ensure the protection of any archaeological resources identified 
at the site.  The soil would be hauled to the repository for encapsulation.  Approximately 100 cubic yards 
of asbestos-containing building materials would be removed from the former mill building and hauled to 
the repository.  In total, 5,700 cubic yards of source materials would be relocated for encapsulation.  
Concrete foundations would remain in place.     

In Subarea 3, approximately 5,000 cubic yards of waste material would be removed and hauled to the 
repository for encapsulation.   

All source materials would be removed using an excavator.  Material would be loaded into off-road dump 
trucks and transported to the repository location.  Repairs to the access road (FR 2290) would be required 
to ensure that the waste piles at Subareas 2 and 3 could be accessed.  Road repairs would be completed 
using an excavator and a bulldozer.      

A repository would be constructed at an appropriate location as determined in consultation with the Forest 
Service (Figure 12 shows one possible location for the repository).  An excavator would be used to 
excavate a repository that could receive up to 12,000 cubic yards of source materials.  Because asbestos is 
nonsoluble and nonleachable, no lining, drainage, or leachate collection system would be required for the 
repository.  A brightly colored fabric demarcation layer would be placed between the top of the waste and 
the bottom of the clean cover material to mark the depth of the cap and discourage future site workers 
from exposing the waste material during maintenance activities.  The clean soil removed during 
excavation of the repository would be stockpiled and used as backfill for road repairs (up to 
approximately 12,000 cubic yards) and clean cover material for the repository cap (approximately 
2,000 cubic yards).  The soil cap would consist of at least 2 feet of clean onsite native soil and would be 
graded to closely match natural topography   

Minimal backfilling of the excavated areas would be required to restore, to the degree practicable, the 
natural contours of the areas where material has been removed.  Restoration would be completed using an 
excavator and a bulldozer.  Backfilled material would be compacted with an excavator and covered with 
biodegradable erosion control mat.  Roads that are improved to facilitate the removal of waste material 
would be scarified, water-barred, and seeded after the removal action is completed. 

This alternative would require a final engineering study and design to establish site requirements for the 
onsite repository and to ensure appropriate requirements are met in terms of waste placement and 
capping.  The selection of the exact repository site would consider current drainage patterns, and the 
effect of construction activities on drainage patterns at the site would be evaluated.  Engineering controls 
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such as grading, drainage ditches, and culverts would be used where needed to divert water away from the 
repository and ensure that the repository is not impacted by drainage across the site.  

Future institutional controls may be required to accompany the engineering control design, such as 
placing signs, natural barriers, or fencing around the onsite repository to reduce the potential for erosion 
of the cap by site visitors until permanent vegetation is established.  In addition, annual inspections and 
site operations and maintenance (O&M) of the cap would be conducted in the long-term. 

All adits that could be accessed on foot would be secured, either with a foam plug closure or an 
appropriate bat-friendly closure.  Bat surveys would be conducted for each adit, prior to closure, to 
evaluate whether the adits currently serve as bat habitat and ensure appropriate bat-friendly closure 
methods are employed.  

7.3.3.1. Effectiveness 

Onsite encapsulation of excavated materials would provide overall protection of humans and the 
environment.  Source materials would be encapsulated such that exposure of humans to asbestos would be 
reduced.  This alternative would comply with all chemical-, location-, and action-specific ARARs and 
TBC criteria.  However, detailed planning, as described below, is needed to comply with location-specific 
and action-specific ARARs.  The toxicity, mobility, or volume of contamination at site would not be 
reduced through treatment.  Risks to current and future receptors would be reduced by removing asbestos to 
levels considered protective of human health.  This alternative would be reliable based on accepted industry 
standards for similar projects. 

Long-term risks to current and future receptors related to asbestos at the site would be minimized by 
encapsulating waste and covering it with a 2-foot-thick soil cap.  The finished surface would be smooth, 
compacted, and free from irregular surface changes.  The final grades would provide positive drainage of 
surface water to minimize erosion.  Long-term periodic inspection and maintenance of the soil cap would 
be required to ensure the long-term integrity of the cap (i.e., to ensure that it is not compromised by 
natural erosion or human activities) to provide long-term protection of human health.  Removal activities 
associated with this alternative are not anticipated to have severe or lasting harmful effects on the 
sensitive species at and downstream of the site.  While a soil cover is considered a durable and long-term 
solution, waste materials would remain on site and the risk of a breach of the soil cover would still exist.   

Measures would be implemented to minimize the short-term impacts to waterways at the site.  
Construction activities would be implemented using BMPs such that short-term impacts to humans 
(including site construction workers) and the environment would be minimized.  Worker protection would 
be provided during implementation of the remedy through strict adherence to a site-specific safety and 
health plan.  An exclusion zone, a decontamination zone, and a staging zone would be established at the site 
to reduce potential migration of contamination to adjacent areas.  The exclusion zone would encompass the 
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contaminated areas, and any persons entering this zone would be required to don the appropriate PPE.  The 
decontamination zone would be used to remove contamination from equipment and PPE before it is cleared 
to leave the exclusion zone.  The staging zone is where decontaminated equipment would be stored when 
not in use in the exclusion zone. 

To meet action-specific ARARs, dust generation would be suppressed by applying water and performing 
real-time dust monitoring.  Airborne asbestos is a potential hazard to human health at the site and strict 
controls must be implemented to ensure worker safety during construction.  Real-time dust monitoring 
instrumentation would detect particulate concentrations greater than applicable dust action levels.  
Respiratory protection would be required for all site workers; however, use of water trucks is generally 
highly effective and may eliminate the need to use respiratory protection.  Air monitoring to establish daily 
airborne asbestos levels for various work types may be conducted to establish the effectiveness of dust 
suppression techniques and down grade the level of respiratory protection if warranted.  Airborne dust 
monitoring would be completed using portable hand-held dust monitors to verify and document daily dust-
suppression efforts.  These dust control methods would also reduce the migration of dust onto otherwise 
undisturbed areas.   

7.3.3.2. Implementability 

This alternative would be technically feasible, and services and materials are readily available in the 
vicinity of the site.  Excavation and onsite encapsulation is a proven method for removing the exposure 
pathway to site receptors and reducing the risk posed to human health and the environment.  This 
alternative could be implemented in a way that would minimize environmental impacts and could be 
performed within one construction season.  Some road repairs would be required to allow heavy 
equipment transported to the site and for import materials to be transported across the site.  The services, 
equipment, and materials to implement this alternative are common and readily available in the site 
vicinity from the community of Globe, Arizona.  This alternative would also be administratively feasible.  
Access agreements to cross the adjacent tribal lands may be required, but neither waste material nor 
backfill material would need to be transported on this section of road so the use of the road would be 
minimal, except for mobilization and demobilization of earthmoving equipment, water trucks, and 
passenger vehicles; if needed, this section of road would be repaired prior to completion of the NTCRA.  
Other permits, access agreements, and easements are either not required or would be granted by the Forest 
Service, which is both the property owner and is acting as the lead agency in this removal action.  A 
Remedial Design and a Work Plan, with an associated sampling and analysis plan and site-specific health 
and safety plan, would be required prior to the start of work.  No impacts to adjacent property are 
anticipated for this action.     

Because mine waste is exempt from waste disposal criteria provided in the Resource Conservation and 
Recovery Act while it is located within a mining area [Title 40 Code of Federal Regulations (CFR) 
Section (§) 261.4(b)(7)], onsite encapsulation of waste materials would not be regulated under hazardous 
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waste disposal and landfill regulations.  However, other federal or state requirements regarding 
appropriate siting, construction, and long-term inspection and maintenance may apply [e.g., regulations 
for corrective action management units at Title 40 CFR Part 264, Subpart S, and § 264.552(c)]. 

The open area west of Subarea 1 would be a suitable location for a repository, with enough capacity to 
accept the estimated volume of waste material (11,500 cubic yards; Figure 12).  This location is relatively 
open with gradual slopes, virtually no vegetation, and includes approximately 1.5 acres.    

This alternative would likely be acceptable to the state and the community because it would meet the 
RAOs, would improve the site for recreational use, and would require minimal long-term maintenance.  

The final decision regarding the location for the encapsulation unit would be made during the design 
phase of the project; however, it is unlikely that another location within the site would be as suitable for 
consolidating all removed materials. 

7.3.3.3. Cost 

The estimated total capital cost for implementing this alternative is $1,289,593.  The long-term total cost 
for implementing this alternative is $2,002,393, with a present value cost of $1,896,628.  Appendix D 
provides the detailed cost estimate.  The following major assumptions were used in developing the cost 
for Alternative 3A: 

 Site personnel would consist of a site superintendent, a site QC engineer who would also provide 
health and safety oversight, and up to three operators, two laborers, and three truck drivers. 

 An excavator, bulldozer, and backhoe would be required to grade roads, excavate, and build the 
repository.  Other necessary equipment would include a water truck and hand tools.   

 The estimated quantity of waste material to be encapsulated in the repository is 11,500 cubic 
yards.  The repository would have a surface area of approximately 27,000 square feet and depth 
of 14 feet, including 2 feet of clean cover.  Material excavated while constructing the repository 
would be stockpiled and used as clean cover for the repository site (2,000 cubic yards) and 
borrow materials for roadwork and restoration (12,000 cubic yards). 

 Loading and hauling of waste to the repository would be done with a tracked loader and 20-cubic 
yard dump trucks.  The steepness of the slopes at Subarea 3 was used to estimate costs and rates.  
Estimated quantities of waste loaded and hauled are 800 cubic yards from Subarea 1 (600 cubic 
yards of soil and waste and 200 cubic yards of asbestos-containing building materials), 
5,700 cubic yards from Subarea 2 (5,600 cubic yards of soil and waste and 100 cubic yards of 
asbestos-containing building materials), and 5,000 cubic yards of waste from Subarea 3. 

 No liner is necessary for encapsulation, but demarcation fabric would be placed between the top 
of the waste and the bottom of the clean cover.  A bulldozer and vibrating roller would be used to 
place and compact clean cover. 
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 Disturbed waste removal areas (approximately 24,000 square feet) would be restored to natural 
grade, seeded with native plants, and covered with erosion control blankets where effective. 

 The soil cover (approximately 27,000 square feet) would be seeded with native plants and 
covered with erosion control blankets where effective. 

 A total of 16 accessible adits would be secured (8 adits would be sealed, and 8 adits would be 
secured with appropriate bat-friendly closures).  Bat surveys would be conducted for each adit, 
prior to closure, to evaluate whether the adits currently serve as bat habitat and ensure appropriate 
bat-friendly closure methods are employed.  

 Archaeological surveys would be required prior to the start of site work.  Archaeological 
oversight would be required during site work to ensure the protection of any archaeological 
resources identified. 

 The estimated duration of field activities is 70 days. 

 Regular inspections and site O&M of the cap would be conducted to evaluate the integrity of all 
cover elements and erosion control measures would be conducted.  

7.3.4. Alternative 3B:  Excavation and Onsite Encapsulation of Source Materials from 
Subarea 1 and Subarea 3, and Consolidation of Soil and Waste Materials and Cap 
in Place at Subarea 2 

Alternative 3B includes removal and relocation of primary source materials (soil, waste material, and 
building material) and site debris from Subarea 1 and Subarea 3 to a designated onsite repository located 
in a flat area west of Subarea 3, between roads FR 382, FR 2290, and FR 473 (shown in blue on 
Figure 12).  Soil and waste material at Subarea 2 would be consolidated and encapsulated in place with a 
soil cover (see area shown in green on Figure 12), and building materials would be hauled to the main 
repository and encapsulated.  Archaeological surveys would be required prior to site work, and 
archaeological oversight would be required during implementation of the removal action to ensure the 
protection of any archaeological resources identified at the site. 

The removal action at Subarea 1 and Subarea 3 would take place as outlined in Alternative 3A, with 
appropriate changes in the scale of the repository.  The repository capacity would be approximately 
6,500 cubic yards.  The clean soil removed during excavation of the repository would be stockpiled and 
used as clean cover material for both soil covers (approximately 1,500 cubic yards for the Subarea 1 and 
Subarea 3 repository cap and 4,000 cubic yards for the Subarea 2 soil cover); approximately 2,000 cubic 
yards of material would be available for road repairs.   

At Subarea 2, the primary area of contaminated soil and waste material would be capped in place 
(Figure 12).  Small waste piles near the mill building (approximately 400 cubic yards) would also be 
excavated and consolidated in the primary waste area.  Clean soil removed during excavation of the 
Subarea 1 and Subarea 3 repository would be transported to Subarea 2 and used to construct a clean soil 
cover.  A brightly colored fabric demarcation layer would be placed between the top of the waste and the 
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bottom of the clean cover material to mark the depth of the cap and discourage future site workers from 
exposing the waste material during maintenance activities.  As discussed for Alternative 3A, because 
asbestos is nonsoluble and nonleachable, no lining, drainage or leachate collection system would be 
required for the repository.  Road improvements would be required to access removal areas at Subarea 2.   

Site restoration and O&M activities for both caps would be conducted in the same manner as discussed 
for Alternative 3A.   

All adits that may be accessed on foot would be secured, either with a foam plug closure or an appropriate 
bat-friendly closure.  Bat surveys would be conducted for each adit, prior to closure, to evaluate whether 
the adits currently serve as bat habitat and ensure appropriate bat-friendly closure methods are employed.  

7.3.4.1. Effectiveness 

The effectiveness of Alternative 3B is the same as for Alternative 3A (see Section 7.3.3.1). 

7.3.4.2. Implementability 

For the most part, Alternative 3B has the same technical and administrative implementability as 
Alternative 3A (see Section 7.3.3.2).  The major difference is that two repositories would be constructed.  
The second repository would be a cap-in-place repository at Subarea 2.  Subarea 2 would be a suitable 
location for a cap-in-place repository because it is relatively open, mostly flat, with virtually no 
vegetation, and covers an area of approximately 1.5 acres.  Consolidation and encapsulation in place at 
Subarea 2 would eliminate excavation and hauling of 5,600 cubic yards of waste material; however, clean 
cover soil would need to be hauled from Subareas 1, 2, and 3.  Additionally, long-term inspection and 
maintenance would need to be performed for both repositories.  

This alternative would likely be acceptable to the state and the community because it would meet the 
RAOs, would improve the site for recreational use, and would require minimal long-term maintenance.  
The final decision regarding the location of the onsite repositories would be made during the design phase 
of the project. 

7.3.4.3. Cost 

The estimated total capital cost for implementing this alternative is $1,210,465.  The long-term total cost 
for implementing this alternative is $2,036,665, with a present value cost of $1,817,501.  Appendix D 
provides the detailed cost estimate.  The following major assumptions were used in developing the cost 
for this alternative: 
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 Site personnel would consist of a site superintendent, a site QC engineer who also provides health 
and safety oversight, and up to three operators, two laborers, and three truck drivers. 

 An excavator, bulldozer, and backhoe would be required to grade roads and excavate and build 
the repositories.  Other necessary equipment would include a water truck and hand tools. 

 Approximately 5,800 cubic yards of waste material would be encapsulated in the repository near 
Subarea 3.  The repository would have a surface area of approximately 20,000 square feet and 
depth of 10 feet, including 2 feet of clean cover.  Material excavated in constructing the 
repository at Subarea 3 would be stockpiled and used as clean cover for the repository cap (1,500 
cubic yards), the cap-in-place repository at Subarea 2 (4,000 cubic yards), and borrow materials 
for road work and restoration (up to 2,000 cubic yards). 

 Loading and hauling of waste to the repository at Subarea 3 and of clean fill to the cap-in-place 
repository at Subarea 2 would be done with a tracked loader and 20-cubic yard dump trucks.  The 
steepness of Subarea 3 was used to estimate costs and rates.  Estimated quantities of waste loaded 
and hauled are 800 cubic yards from Subarea 1 (600 cubic yards of soil and waste and 200 cubic 
yards of asbestos-containing building materials) and 5,000 cubic yards from Subarea 3; 400 cubic 
yards would be excavated and consolidated with the approximately 5,200 cubic yards of waste to 
remain in place at Subarea 2.  In total, 100 cubic yards of asbestos-containing building materials 
would be hauled from Subarea 2 to the Subarea 3 repository.   

 Soil cover area at Subarea 2 is approximately 54,000 square feet.  The thickness of the cap is 
assumed to be 2 feet.  

 No liner is necessary for encapsulation, but demarcation fabric would be placed between the top 
of the waste and the bottom of the clean cover.  A bulldozer and vibrating roller would be used to 
place and compact the clean cover. 

 Approximately 7,200 square feet of disturbed waste removal areas would be restored to a natural 
grade and covered with erosion control blanket.  

 The repository soil cover (approximately 20,000 square feet) and in-place soil cover 
(approximately 54,000 square feet) would be seeded with native plants and covered with erosion 
control blankets where effective. 

 A total of 16 accessible adits would be secured (8 adits would be sealed, and 8 adits would be 
secured with appropriate bat-friendly closures).  Bat surveys would be conducted for each adit, 
prior to closure, to evaluate whether the adits currently serve as bat habitat and ensure appropriate 
bat-friendly closure methods are employed.  

 Archaeological surveys would be required prior to the start of site work.  Archaeological 
oversight would be required during site work to ensure the protection of any archaeological 
resources identified. 

 The estimated duration of field activities is 55 days. 

 Regular inspections and site O&M of the cap would be conducted, and biannual inspections 
would be conducted to evaluate the integrity of all cover elements and erosion control measures. 
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7.3.5. Alternative 4:  Excavation and Offsite Disposal of Source Materials from Subareas 
1, 2, and 3 

Alternative 4 includes removal and relocation of primary source materials (i.e., soil, waste material, and 
building materials) and site debris from Subareas 1, 2, and 3 to an offsite disposal facility.  
Approximately 11,500 cubic yards of primary source material would be disposed of off site.  
Archaeological surveys would be required prior to site work, and archaeological oversight would be 
required during implementation of the removal action to ensure the protection of any archaeological 
resources identified at the site.  Source materials would be removed as described in Alternative 3A 
(Section 7.3.3).  Following removal, the source materials would be placed in haul trucks and trucked to an 
appropriate offsite disposal facility.  Where possible, source materials would be directly loaded into haul 
trucks; however, soil may need to be shuttled using smaller-scale trucks prior to being loaded into haul 
trucks for highway travel.  The source materials would be hauled on FR 473 to U.S. Highway 60 and then 
to a disposal facility, such as Apache Junction Landfill in Apache Junction, Arizona.  To support the 
heavy truck traffic anticipated during this removal action alternative, FR 473 would require some repairs 
and reinforcement.  Materials for these repairs would be sourced from an onsite borrow source.  Because 
this alternative would involve hauling source material across non-federal land, access arrangements 
would be required prior to implementation.  Special handling procedures, including double bagging and 
sealing, would be implemented for source materials that are removed from the site by truck.  

Site restoration would be conducted as presented in Alternative 3A.  No O&M activities would be 
required under this alternative.  

All adits that may be accessed on foot would be secured, either with a foam plug closure or an appropriate 
bat-friendly closure.  Bat surveys would be conducted for each adit, prior to closure, to evaluate whether 
the adits currently serve as bat habitat and ensure appropriate bat-friendly closure methods are employed.  

7.3.5.1. Effectiveness 

Alternative 4 would provide the most overall protection of human health because contaminated source 
materials would be removed from the site, thus completely removing the long-term risk to human health.  
In all other respects, Alternative 4 has the same effectiveness as Alternatives 3A and 3B (see 
Sections 7.3.3.1 and 7.3.4.1). 

7.3.5.2. Implementability 

Alternative 4 would be technically feasible, and equipment and materials, except for the disposal facility, 
are readily available in the vicinity of the site from the community of Globe, Arizona.  The closest landfill 
that would accept waste materials with asbestos is located in Apache Junction, Arizona, which is 95 miles 
away from the site.  Excavation and offsite disposal is a proven method for removing the exposure 
pathway to site receptors and the risk posed to human health.  This alternative could be implemented in a 
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way that would minimize environmental impacts; however, the project duration of construction may require 
that work be performed during two construction seasons (depending on the project schedule).  Off-hauling 
of waste from the site is estimated to take 153 days because space at the site for loading trucks is limited 
and the distance to the nearest appropriately permitted disposal facility is approximately 95 miles.  The 
daily rate for the export of waste material would also be slowed down by handling requirements for 
asbestos-containing material, which will impact loading rates.  The site access road would require 
significant repairs to accommodate heavy use by large haul trucks.  Because waste material would be 
hauled across private land between the site location and the public highway, permits, access agreements, 
and easements may be required.  A Remedial Design and a Work Plan, with an associated sampling and 
analysis plan and site-specific health and safety plan, would be required prior to the start of work.  Road 
repairs may be required on sections of road crossing adjacent tribal lands. 

This alternative would likely be acceptable to the state because it would meet the RAOs, would improve 
the site for recreational use and would require minimal long-term maintenance; however, it may not be 
acceptable to the local community because large volumes of hazardous materials would be hauled across 
private property.  

7.3.5.3. Cost 

The estimated total capital cost for implementing this alternative is $13,580,792.  The long-term total cost 
for implementing this alternative is $14,269,592, with a present value cost of $14,088,016.  Appendix D 
provides the detailed cost estimate.  The following major assumptions were used in developing the cost 
for Alternative 4: 

 Site personnel would consist of a site superintendent, a site QC engineer who provides health and 
safety oversight, and up to three operators, two laborers, and three truck drivers. 

 An excavator, bulldozer, and backhoe would be required to grade roads to access Subarea 1,  
Subarea 2, and Subarea 3.  Other necessary equipment would include a water truck and hand 
tools. 

 Loading and hauling of waste from  Subareas 1, 2, and 3 would be done with a tracked loader and 
20-cubic yard dump trucks.  The steepness of Subarea 3 was used to estimate costs and rates.  
Estimated quantities of waste loaded and hauled are 800 cubic yards (600 cubic yards of soil and 
waste and 200 cubic yards of asbestos-containing building materials) from Subarea 1; 5,700 cubic 
yards from Subarea 2 (5,600 cubic yards of soil and waste and 100 cubic yards of asbestos-
containing building materials); and 5,000 cubic yards of waste from Subarea 3. 

 Approximately 11,500 cubic yards of waste material would be hauled, stockpiled, and loaded for 
transport and disposal.  Waste would be treated as asbestos-containing material, and would be 
double wrapped in plastic and sealed shut.  Waste would be exported at a rate of 10 22-ton loads 
per day. 

 Approximately 24,000 square feet of disturbed waste removal areas would be restored to natural 
grade and covered with erosion control blankets.  
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 A total of 16 accessible adits would be secured (8 adits would be sealed, and 8 adits would be 
secured with appropriate bat-friendly closures).  Bat surveys would be conducted for each adit, 
prior to closure, to evaluate whether the adits currently serve as bat habitat and ensure appropriate 
bat-friendly closure methods are employed.  

 The estimated duration of field activities is 910 days. 

 Regular inspections and site O&M of the cap would be conducted to evaluate the integrity of all 
cover elements and erosion control measures would be conducted. 
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Section 8. Comparative Analysis of Removal Action 
Alternatives 

The removal action alternatives identified in Section 7.3 were compared with one another using the 
evaluation criteria presented Section 7.2.  This section describes the results of the comparative evaluation; 
the recommended removal action is discussed in Section 9.  Table 14 summarizes the ranking of each 
alternative compared with the evaluation criteria and in relation to one another. 

8.1. EFFECTIVENESS 

Alternative 1 is considered the least effective alternative to protect public health and the environment 
because risks to current and future receptors would remain indefinitely and the toxicity, mobility, and 
volume of contamination would not be reduced through either treatment or removal.   

Alternative 2 is the second least effective alternative because site visitors may bypass institutional and 
engineering controls (such as road closures and fences) and disturb asbestos-containing materials, thus 
being exposed to airborne asbestos.  Under Alternative 2 risks to current and future receptors would 
remain indefinitely and the toxicity, mobility, and volume of contamination would not be reduced through 
either treatment or removal.  Alternative 2 does not meet the RAOs.  

Alternatives 3A and 3B are considered equally effective alternatives to protect public health and the 
environment because risks to current and future receptors would be reduced by removal and onsite 
encapsulation of source materials.  Alternative 4 would be the most effective alternative because source 
materials would be completely removed from the site, thus the risk to current and future receptors would 
be eliminated.  Alternatives 3A, 3B, and 4 would not reduce the toxicity, mobility, and volume of 
contamination through treatment.   

8.2. IMPLEMENTABILITY 

All alternatives would be technically and administratively feasible, and the services and materials 
necessary to implement the alternatives are readily available.  Alternative 1 is the most implementable 
because no administration, services, or materials are required.  Alternative 2 is technically feasible but is 
not likely to be accepted by the community or regulatory agencies.  Alternatives 3A and 3B are very 
implementable and could be conducted within one construction season.  Alternative 4 is moderately 
implementable.  Although it is technically and administratively feasible, the required disposal services are 
not readily available (i.e., nearest waste disposal facility is 95 miles from the site).  Special handling is 
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also required for asbestos-containing waste material when transported across public roadways.  Because 
of the remote location of the site and the distance to the nearest landfill, as well as the special handling 
requirements, Alternative 4 would require more time than Alternatives 2, 3A and 3B and may need to be 
conducted during two construction seasons.  

8.3. COST 

The estimated cost for Alternative 1 is $0.  The estimated capital cost for Alternative 2 is $797,852, and 
the total cost with ongoing maintenance is $1,222,052.  The estimated capital cost for Alternative 3A is 
$1,289,593, and the total cost with ongoing maintenance is $2,002,393.  The estimated capital cost for 
Alternative 3B is $1,210,465, and the total cost with ongoing maintenance is $2,036,665.  The estimated 
capital cost for Alternative 4 is $13,580,792, and the total cost with ongoing maintenance is $14,269,592.  
Costs for Alternatives 3A and 3B are very similar, Alternative 3A has a slightly greater capital cost, 
where Alternative 3B has a slightly greater long-term cost.   
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Section 9. Recommended Removal Action 
Alternative 

The recommended removal action alternative for the Phillips Asbestos Mine Site is Alternative 3B: 
Excavation and Onsite Encapsulation of Source Materials from Subarea 1 and Subarea 3, and 
Consolidation of Soil and Waste Materials and Cap in Place at Subarea 2.  Alternative 3B would 
meet the RAOs at the site and is preferable to Alternative 3A because the work could be conducted over a 
shorter time period.14 The cost difference between Alternatives 3A and 3B is minimal.  Alternative 2 is 
significantly less effective than Alternatives 3A, 3B, and 4 and does not meet the ROAs.  The level of 
protection under Alternatives 3A and 3B is slightly less than afforded by Alternative 4, although all three 
meet the RAOs, but the cost for Alternative 4 is significantly more expensive than Alternatives 3A and 
3B.   

The primary components of the recommended alternative are as follows: 

 Repair roads as needed to gain access to the site areas.  

 Remove approximately 800 cubic yards of primary source materials from Subarea 1 and 5,000 
cubic yards of source materials from Subarea 3.  Waste materials would be loaded into dump 
trucks, transported to an unlined onsite repository, and covered with 2 feet of clean soil sourced 
from the repository excavation at Subarea 3. 

 Waste at Subarea 2 would be capped in place with 2 feet of clean cover soil sourced from the 
excavation of the Subarea 3 repository. 

 Shape and regrade excavated areas to match natural contours and restore the site to pre-mining 
conditions to the extent practicable. 

 Restore excavated and regraded areas. 

 Secure the openings of 16 adits.  

The estimated capital cost of the recommended removal action alternative is $1,210,465.  As discussed in 
Section 8.3, this cost represents an order-of-magnitude estimate with an intended accuracy of +50 to -30 
percent (EPA, 2000b).  Final project costs will depend on actual labor and material costs, actual 
engineering design costs, actual site conditions (including the actual quantities of mine waste excavated 
and the amount of material that may be classified as hazardous waste), competitive market conditions, the 
final project scope, the final project schedule, and other variables. 

                                                      
14 Because the costs for Alternatives 3A and 3B are so similar, the design should consider both alternatives as appropriate.  
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Table 1. Approximate Volume of Waste for Each Area 

Area 
Soil and Waste Material 

(yd3) 
Building Materials 

(yd3) 
Mine Camp (Subarea 1) 600 200 

Mill Area(Subarea 2) 5,600 100 

Upper Workings (Subarea 3) 5,000 0 

Lower Workings (Subarea 4) Unknown 0 

Phillips Canyon Workings (Subarea 5) 17,500 0 

Total Volume 28,700 300 
Notes: 
AOC = Area of Concern 
yd3 = cubic yards 
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Table 2. Sensitive Species Potentially Present in the Vicinity of the Phillips Asbestos 
Mine Site 

Common Name Federal Status State of Arizona Status 
Desert Sucker (Catostomus clarki)1 Species of Concern None 

Sonora Sucker (Catostomus insignis) 1 Species of Concern Wildlife of Special Concern 

Razorback Sucker (Xyrauchen Texanus), 
critical habitat2 

Endangered Endangered 

Roundtail Chub (Gila robusta) 1 Threatened Wildlife of Special Concern 

Golden Eagle (Aquila chrysaetos) Bald and Golden Eagle 
Protection Act 

None 

Bald Eagle (Haliaeetus leucocephalus) Bald and Golden Eagle 
Protection Act 

None 

Common Black-Hawk (Buteogallus 
anthracinus) 

Sensitive Wildlife of Special Concern 

Notes: 
1. Appropriate habitat not available at the site; however, these species are present  downstream of the site and may therefore be 
affected by site conditions.  
2. Critical habitat in Arizona includes “the Salt River and its 100 year flood plain from State Route 77 bridge to Roosevelt Diversion 
Dam” (Arizona Game and Fish Department, 2002.  “Razorback Sucker,” unpublished abstract compiled and edited by the Heritage 
Data Management System, Phoenix, AZ). 
Source:  Arizona Department of Fish and Game, 2012.  “Environmental Review On-Line Tool.” Available Online at: 
<http://www.azgfd.com/hgis/>. 
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Table 3. Asbestos Results for Activity-Based and Ambient Air Samples 

Sample Name Date Total Structures str/cc 
Subarea 1 

PA-MC-AA-01 6/16/2012 0 <0.0054 

PA-MC-AA-02 6/16/2012 0 <0.0058 

PA-MC-AA-03 6/16/2012 0 <0.0057 

PA-MC-AM-01 6/16/2012 0 <0.0111 

PA-MC-AM-02 6/16/2012 0 <0.0108 

PA-MC-AM-03 6/16/2012 1 <0.0166 

PA-MC-AM-04 6/16/2012 0 <0.0114 

Subarea 2  
PA-MA-AA-01 6/17/2012 0 <0.0057 

PA-MA-AA-02 6/17/2012 0 <0.0057 

PA-MA-AM-01 6/17/2012 8 0.0288 
PA-MA-AM-02 6/17/2012 11 0.0385 
PA-MA-AM-03 6/17/2012 0 <0.0111 

PA-MA-AM-04 6/17/2012 3 <0.0279 

PA-MA-AM-05 6/17/2012 5 0.018 

Subarea 3  
PA-UW-AA-01 6/18/2012 0 <0.0054 

PA-UW-AA-02 6/18/2012 0 <0.0057 

PA-UW-AM-01 6/18/2012 2 <0.0227 

PA-UW-AM-02 6/18/2012 0 <0.0108 

PA-UW-AM-03 6/18/2012 1 <0.0171 

PA-UW-AM-04 6/18/2012 5 0.0175 
PA-UW-AM-05 6/18/2012 0 <0.0108 

ATV Route 1 
PA-ATV1-AA-01 6/17/2012 0 <0.0057 

PA-ATV1-AA-02 6/17/2012 0 <0.0057 

PA-ATV1-AA-03 6/17/2012 0 <0.0057 

PA-ATV1-AA-04 6/17/2012 0 <0.0057 

PA-ATV1-AA-05 6/17/2012 1 <0.0090 

PA-ATV1-AA-06 6/17/2012 0 <0.0057 

PA-ATV1-AM-01 6/17/2012 0 <0.0105 

PA-ATV1-AM-02 6/17/2012 0 <0.0108 

PA-ATV1-AM-03a 6/17/2012 0 <0.1668 

PA-ATV1-AM-04a 6/17/2012 1 <0.3664 



Table 3. Asbestos Results for Activity-Based and Ambient Air Samples (continued) 
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Sample Name Date Total Structures str/cc 
ATV Route 2 

PA-ATV2-AA-01 6/18/2012 0 <0.0057 

PA-ATV2-AA-02 6/18/2012 0 <0.0057 

PA-ATV2-AA-03 6/18/2012 0 <0.0057 

PA-ATV2-AA-04 6/18/2012 0 <0.0057 

PA-ATV2-AA-05 6/18/2012 0 <0.0057 

PA-ATV2-AM-01 6/18/2012 0 <0.0108 

PA-ATV2-AM-02 6/18/2012 2 <0.0233 

PA-ATV2-AM-03 6/18/2012 0 <0.0108 

PA-ATV2-AM-04a 6/18/2012 0 <0.1570 

PA-ATV2-AM-05 6/18/2012 0 <0.0111 

Background 
PA-BG-AA-01 6/19/2012 0 <0.0057 

PA-BG-AA-02 6/19/2012 0 <0.0057 

PA-BG-AM-01 6/19/2012 0 <0.0114 

PA-BG-AM-02 6/19/2012 1 <0.0175 

PA-BG-AM-03 6/19/2012 0 <0.0111 

PA-BG-AM-04 6/19/2012 0 <0.0117 

Media Blank 
PA-BC-AA-01 6/20/2012 0 <20.90010b 

Notes: 
Sample PA-ATV2-AA-06 was not collected because of a pump failure in the field.  
Ambient air samples are designated with "AA" in the sample identification number. 
Activity-based air samples are designated with "AM" in the sample identification number. 
Results designated as "nondetect" are reported to the limit of detection, which is based on the number of fibers observed and the 
analytical sensitivity time of 2.9 as specified in the analytical method.  
a = filters had a non-uniform deposition or were overloaded with particulates; samples were analyzed using ISO Method 13794, 
which is an indirect method.  Under ISO Method 13794, the particulate is removed from the original filter into a solution, which is 
then transferred to a secondary filter and analyzed    
b =  measured in structures per millimeter 
Bold = detection of asbestos above reporting limit    
Italic = detection of asbestos below reporting limit    
ATV = all-terrain vehicle    
ISO = International Organization for Standardization    
str/cc = structures per cubic centimeter    
< = Result was reported to the limit of detection, which is based on the number of fibers observed and the analytical sensitivity times 
2.9 as specified in the analytical method. 
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Table 4. Asbestos Results for Soil, Waste and Sediment Samples 

Sample Name Date Percent Asbestos 
ATV Route 1 Soil 

PA-ATV1-SS-01 6/15/2012 0.75 
PA-ATV1-SS-02 6/15/2012 <0.25 

PA-ATV1-SS-03 6/15/2012 <0.25 

PA-ATV1-SS-04 6/15/2012 <0.25 

PA-ATV1-SS-05 6/15/2012 1 

PA-ATV1-SS-06 6/15/2012 <0.25 

PA-ATV1-SS-07 6/15/2012 <0.25 

ATV Route 2 Soil 

PA-ATV2-SS-01 6/15/2012 <0.25 

PA-ATV2-SS-02 6/16/2012 <0.25 

PA-ATV2-SS-03 6/16/2012 <0.25 

PA-ATV2-SS-04 6/16/2012 <0.25 

PA-ATV2-SS-05 6/16/2012 <0.25 

PA-ATV2-SS-06 6/16/2012 <0.25 

PA-ATV2-SS-07 6/16/2012 <0.25 

PA-ATV2-SS-08 6/16/2012 <0.25 

PA-ATV2-SS-09 6/16/2012 <0.25 

PA-ATV2-SS-10 6/16/2012 <0.25 

PA-ATV2-SS-11 6/16/2012 <0.25 

PA-ATV2-SS-12 6/16/2012 <0.25 

Subarea 1 Soil 

PA-MC-SS-01 6/16/2012 0.25 
PA-MC-SS-02 6/16/2012 <0.25 

PA-MC-SS-03 6/16/2012 <0.25 

PA-MC-SS-04 6/16/2012 0.25 

PA-MC-SS-05 6/16/2012 1 

Subarea 2 Soil 

PA-MA-SS-01 6/17/2012 1.25 

PA-MA-SS-02 6/17/2012 5.75 

PA-MA-SS-03 6/17/2012 9.5 
PA-MA-SS-04 6/17/2012 <0.25 

PA-MA-SS-05 6/17/2012 0.5 



Table 4. Asbestos Results for Soil, Waste, and Sediment Samples (continued) 
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Sample Name Date Percent Asbestos 
Subarea 3 Soil 

PA-UW-SS-01 6/18/2012 <0.25 

PA-UW-SS-02 6/18/2012 <0.25 

PA-UW-SS-03 6/18/2012 <0.25 

PA-UW-SS-04 6/18/2012 <0.25 

PA-UW-SS-05 6/18/2012 0.5 

PA-UW-SS-06 6/18/2012 0.25 

Subarea 3 Waste Rock 

PA-UW-WP-07 6/18/2012 13.75 

PA-UW-WP-08 6/18/2012 2.25 

PA-UW-WP-09 6/18/2012 5 

Subarea 5 Waste Rock 

PA-PC-WP-01 6/19/2012 0.25 

Background Soil 

PA-BG-SS-01 6/19/2012 <0.25 

PA-BG-SS-02 6/19/2012 <0.25 

PA-BG-SS-03 6/19/2012 <0.25 

PA-BG-SS-04 6/19/2012 <0.25 

Background Sediment  

PA-MT-SD-01 6/15/2012 <0.25 

PA-PT-SD-01 6/19/2012 <0.25 

PA-UT-SD-01 6/16/2012 <0.25 

Notes: 
ATV = all-terrain vehicle 
Bold = detected concentration of asbestos 
< = not detected at a concentration less than the reporting limit 



Table 5.  Screening of Metals and TPH  Results for Soil and Waste Samples

Sample ID No. Date Collected Description Arsenic Barium Cadmium Chromium Cobalt Copper Lead Magnesium Manganese Mercury Nickel Selenium Uranium Zinc
TPH

(C10-C32)a

PA-ATV1-SS-01 06/15/12 ATV Route 1 <5.0 83 <0.50 30 26 47 10 47,000 360 <0.10 43 <5.0 0.29 69 NA
PA-ATV2-SS-01 06/15/12 ATV Route 2 <5.0 98 <0.50 62 32 53 10 9,100 560 <0.10 46 <5.0 <0.25 62 NA
PA-MC-SS-01 06/16/12 Subarea 1 Soil 9.7 73 0.90 72 34 56 93 15000 530 <0.11 43 <5.0 0.28 340 400
PA-MA-SS-01 06/17/12 Subarea 2 Soil 9.5 37 <0.50 17 7.9 19 7.4 150,000 400 <0.10 13 <5.0 2.3 190 NA
PA-UW-WP-08 06/18/12 Subarea 3 Waste Pile 5.1 60 <0.50 7.3 4.2 15 <5.0 120,000 630 <0.10 3.5 <5.0 0.80 15 NA
PA-UW-SS-01 06/18/12 Subarea 3 Soil <5.0 35 <0.50 16 29 67 <5.0 9,300 310 <0.10 33 <5.0 <0.25 47 NA
PA-PC-WP-01 06/19/12 Subarea 5 Waste Pile 5.7 64 <0.50 20 16 27 9.1 43,000 320 <0.10 24 <5.0 0.29 66 NA

7.2 130 <0.50 35 18 23 9.9 4,000 520 <0.10 23 <5.0 0.34 40 NA
Yes No Yes Yes Yes Yes Yes No Yes No Yes No Yes Yes Yes

10 170,000 510 4,500 13,000 41,000 800 NA 32,000 310 20,000 5,100 200 310,000 18,000
20 NA 70 NA NA 5,000 1,000 NA 19,000 40 2,700 700 NA 40,000 NA
300 NA 950 NA NA 70,000 1,000 NA 250,000 550 38,000 9,600 NA 550,000 NA
No No No No No No No No No No No No No No No

230 NA 7 NA NA 640 142 NA NA 2 NA NA NA 419 NA
275 NA 3 NA NA 136 125 NA NA 8 NA NA NA 307 NA
170 3,200 73 380 2,100 1,100 1,200 NA 5,300 NA 340 2.7 NA 6,800 NA

1,100 NA 630 780 1,300 1,600 510 NA 65,000 NA 2,800 83 NA 30,000 NA
No No No No No No No No No No No No No No No

Notes:  All values listed in milligrams per kilogram
All samples represent three-point composites, except for sample PA-PC-WP-01 from Phillips Canyon Workings, which is a two-point composite sample.
Complete laboratory reports, including data qualifiers, are presented in Appendix C.

a = TPH (C10-C32) is sum of TPH-diesel (C10-22) and TPH-oil range organics (C22-C32)

ATV = all-terrain vehicle
BLM = Bureau of Land Management

COC = chemical of concern
COPC = chemical of potential concern
EPA = U.S. Environmental Protection Agency
NA = not analyzed/not available
SRL = soil remediation level
SSL = soil screening level
TPH = total petroleum hydrocarbons
< = nondetect at concentration less than reporting limit

COC for Human Health?

EPA Ecological SSL (vole)

COC for Ecological Receptors?

Ecological Criteria and COC Determination
BLM Soil Ecological Criteria (Deer mouse)

BLM Soil Ecological Criteria (Median)

EPA Ecological SSL (avian carnivore)

BLM Soil RMC for ATV Driver

Background
Retained as COPC

Arizona Non-Residential SRL
BLM Soil RMC for Camper

Human Health Criteria and COC Determination
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Table 6.   Screening  of Metals Results for Sediment Samples

Sample ID No. 
Date

Collected Description Arsenic Barium Cadmium Chromium Cobalt Copper Lead Magnesium Manganese Mercury Nickel Selenium Uranium Zinc
PA-MT-SD-01 6/15/2012 Mill Tributary sediment sample <5.0 93 <0.50 69 24 27 6.9 5,800 410 <0.10 33 <5.0 <0.25 40
PA-PT-SD-01 6/19/12 Phillips Canyon Tributary 

sediment sample
<5.0 80 <0.50 18 17 24 <5.0 5,100 270 <0.10 20 <5.0 <0.25 30

NE NE NE NE NE NE NE NE NE NE NE NE NE NE
No Yes No Yes Yes Yes Yes No Yes No Yes No No Yes

10 170,000 510 4,500 13,000 41,000 800 NA 32,000 310 20,000 5,100 200 310,000
46 NA 155 NA NA 5,745 1,000 NA 21,679 46 3,094 774 NA 46,455
No No No No No No No No No No No No No No

230 NA 7 NA NA 640 142 NA NA 2 NA NA NA 419
275 NA 3 NA NA 136 125 NA NA 8 NA NA NA 307
170 3,200 73 380 2,100 1,100 1,200 NA 5,300 NA 340 2.7 NA 6,800

1,100 NA 630 780 1,300 1,600 510 NA 65,000 NA 2,800 83 NA 30,000
No No No No No No No No No No No No No No

Notes:  All values listed in milligrams per kilogram
All samples represent three-point composites

BLM = Bureau of Land Management
COC = chemical of concern
COPC = chemical of potential concern
EPA = U.S. Environmental Protection Agency
NA = not available
NE = not established
SRL = soil remediation level
SSL = soil screen level
TPH = total petroleum hydrocarbons
< = nondetect at concentration less than the reporting limit

Background

COC for Ecological Receptors?

BLM Soil Ecological Criteria (Deer mouse)
BLM Soil Ecological Criteria (Median)

EPA Ecological SSL (avian carnivore)

COC for Human Health?
Ecological Criteria and COC Determination

EPA Ecological SSL (vole)

Human Health Criteria and COC Determination
Arizona Non-Residential SRL

Retained as COPC

BLM Sediment RMC for Camper
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Table 7.  Screening of Asbestos, Metals and TPH Results for Water Samples

Sample ID No. Date Collected Description
Asbestos

(MFL)
Arsenic
(mg/L)

Barium
(mg/L)

Cadmium
(mg/L)

Chromium
(mg/L)

Cobalt
(mg/L)

Copper
(mg/L)

Lead
(mg/L)

Manganese
(mg/L)

Mercury
(mg/L)

Nickel
(mg/L)

Selenium
(mg/L)

Uranium
(mg/L)

Zinc
(mg/L)

TPH (C10-C32)a

(mg/L)
PA-MC-GW-01 06/17/12 Subarea 1 groundwater well sample <0.97 <0.10 0.014 <0.0010 <0.010 <0.040 <0.010 <0.015 0.18 <0.00020 <0.010 <0.10 <0.0010 <0.050 <0.10
PA-MC-GW-01 06/17/12 Subarea 1 groundwater well sample (Dissolved) NA <0.10 0.051 <0.0010 <0.010 <0.040 <0.010 <0.015 0.18 <0.00020 <0.010 <0.10 <0.0010 <0.050 NA
PA-MT-SW-01 06/17/12 Subarea 2 Tributary surfacewater sample <24b <0.10 0.13 <0.0010 <0.010 <0.040 0.011 <0.015 0.37 <0.00020 <0.010 <0.10 0.0020 <0.050 NA
PA-MT-SW-01 06/17/12 Subarea 2 Tributary surface water sample (Dissolved) NA <0.10 0.015 <0.0010 <0.010 <0.040 <0.010 <0.015 0.065 <0.00020 <0.010 <0.10 0.0020 <0.050 NA

NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE
No No Yes No No No Yes No Yes No No No No No Yes

7c 0.000045 2.9 0.0069 NA 0.0047 0.62 NA 0.32 NA 0.30 0.078 0.047 4.7 NA
-- 0.0001 NA 0.002 NA NA 0.137 0.015 0.018 0.001 0.074 0.018 NA 1.106 NA
-- 0.0007 NA 0.004 NA NA 0.287 0.015 0.039 0.002 0.155 0.039 NA 2.323 NA
-- No No No No No No No No No No No No No No

-- 0.340 NA 0.002 0.570 NA 0.013 0.065 NA 0.0014 0.470 NA NA 0.120 NA
-- 0.150 NA 0.00025 0.074 NA 0.009 0.0025 NA 0.00077 0.052 0.005 NA 0.120 NA
-- No No No No No No No No No No No No No No

Notes:
Complete laboratory reports, including data qualifiers, are presented in Appendix C
a = TPH (C10-C32) is sum of TPH-diesel (C10-22) and TPH-oil range organics (C22-C32).
b = Reporting limit exceeds screening criteria because excessive particulate matter was present in the sample. 
c = EPA Maximum Contaminant Level for Drinking Water.
BLM = Bureau of Land Management

COC = chemical of concern
COPC = chemical of potential concern
EPA = U.S. Environmental Protection Agency
MFL = million fibers per liter
mg/L = milligrams per liter
NA = not available
NE = not established
RMC = risk management criteria
TPH = total petroleum hydrocarbons
< = nondetect at concentrations less than the reporting limit

BLM Groundwater RMC Screening Criteria for Worker

COC for Ecological Receptors?
EPA Freshwater Aquatic Life Chronic Exposure

COC for Human Health?
Ecological Criteria and COC Determination

EPA Freshwater Aquatic Life Acute Exposure

Retained as a COPC?
Background

Human Health Criteria and COC Determination
EPA Region 9 Regional Screening Level for Tap Water
BLM Groundwater RMC Screening Criteria for Camper

\\errg.net\active\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\Tables\Tables 3-8. Data.xlsx

Page 1 of 1



\\Errg.Net\Active\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\Draft EECA_Phillips.Docx 

Page 1 of 1 

Table 8. Risk Screening of Asbestos Results for Air Samples with Detectable 
Concentrations 

Sample ID No. Date Collected 
Asbestos 

(str/cc) TWF IUR Risk 
Subarea 2 Activity-Based Air Samples 

PA-MA-AM-01 06/17/12 0.0288 0.018 0.094 4.9 x 10-7 

PA-MA-AM-02 06/17/12 0.0385 0.018 0.094 6.5 x 10-7 

PA-MA-AM-05 06/17/12 0.0180 0.018 0.094 3.0 x 10-7 

Subarea 3 Activity-Based Air Samples 

PA-UW-AM-04 06/18/12 0.0175 0.018 0.10 3.2 x 10-7 

Notes: 
IUR = inhalation Unit Risk in str/cc-1 
str/cc = structures per cubic centimeter 
TWF = time weighting factor 
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Table 9. Potential Federal Chemical-Specific ARARs 

Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 

Framework for Investigating Asbestos-Contaminated Superfund Sites 

Establishes procedures for 
the evaluation of sites 
contaminated by asbestos 

Potentially 
contaminated soil 

or asbestos source 
material 

Non-promulgated 
guidance 

developed by EPA 
(EPA, 2008)a 

To be 
considered 

Provides a framework for the investigation and 
characterization of sites with potential asbestos 
contamination.  

Notes:   Based on the risk-based screening conducted in Section 4 of this EE/CA, asbestos was the only COC retained.  No other contaminants have been identified at the site; 
therefore, no other federal or state promulgated chemical-specific ARARs have been evaluated.  Naturally occurring asbestos and asbestos in soil are not specifically 
regulated by the federal government.  No cleanup action levels or screening criteria are promulgated for asbestos.   

a = Guidance document available online at http://epa.gov/superfund/health/contaminants/asbestos/pdfs/framework_asbestos_guidance.pdf 

ARAR = applicable or relevant and appropriate requirement 
COC = chemical of concern 
EE/CA = Engineering Evaluation/Cost Analysis 
EPA = U.S. Environmental Protection Agency
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Table 10. Potential Federal Location-Specific ARARs 

Location Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Endangered Species Act of 1973 

Habitat upon which 
endangered species 
or threatened 
species depend 

Federal agencies may 
not jeopardize the 
continued existence of 
any listed species or 
cause the destruction 
or adverse modification 
of critical habitat. 

Determination of effect 
upon endangered or 
threatened species or 
its habitat; critical 
habitat upon which 
endangered species 
or threatened species 
depend. 

16 USC §§  
1531–1543 

Not 
Applicable 

Although this act is relevant, it is not 
appropriate, thus it is not considered an 
ARAR because no federally listed 
species or designated habitat is known 
to be present at or adjacent to the site. 

Compliance with this act will be 
required if any federally listed species 
or suitable habitat is identified at the 
site. 

Bald and Golden Eagle Protection Act 

Habitat upon which 
Bald or Golden 
Eagles depend 

Requires the protection 
of Bald and Golden 
Eagles and their habitat 
from any disturbance 
that interferes with or 
interrupts normal 
breeding, feeding, or 
sheltering habitats and 
causes injury, death, or 
nest abandonment. 

Determination of effect 
upon Bald or Golden 
Eagles or their habitat; 
critical habitat upon 
which they depend. 

16 USC §§ 
668–668c 

Applicable The Arizona Game and Fish 
Department indicates that both Bald 
and Golden Eagles may be present 
within 3 miles of the site.  

This act may not be appropriate (thus 
not an ARAR) if a determination is 
made that no Bald or Golden Eagles or 
designated habitat is present at or 
adjacent to the site. 



Table 10. Potential Federal Location-Specific ARARs (continued) 
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Location Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Migratory Bird Treaty Act of 1972 

Migratory bird area Protects almost all 
species of native 
migratory birds in the 
U.S. from unregulated 
“take.” 

Presence of  
migratory birds. 

16 USC §§ 
703–715 

Applicable The Common Black-Hawk, which is 
protected under the Migratory Bird 
Treaty has been identified as having 
habitat within 3 miles of the site.  The 
potential exists for the Common Black-
Hawk to inhabit the site.   

This act may not be appropriate (thus 
not an ARAR) if a determination is 
made that no Common Black Hawk or 
designated habitat is present at or 
adjacent to the site. 

National Historic Preservation Act of 1966, as Amended  

Federal land Establishes a program 
for the preservation of 
historic federal 
properties within the 
U.S. 

Property included in or 
eligible for the 
National Register of 
Historic Places. 

16 USC § 
470 

36 CFR 
800 

 

Relevant and 
appropriate 

To date, no historical or archaeological 
resources have been identified at the 
site.  Compliance with this act will be 
required if archaeological resources are 
identified.  

If any removal action would cause 
irreparable loss or destruction of 
significant scientific, prehistoric, 
historical, or archaeological data, it will 
be necessary to follow the procedures 
in the statute to provide for data 
recovery and preservation activities.    



Table 10. Potential Federal Location-Specific ARARs (continued) 
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Location Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Archaeological and Historic Preservation Act 

Federal land Establishes procedures 
to provide for 
preservation of 
historical and 
archaeological data that 
might be destroyed 
through alteration of 
terrain as a result of a 
federal construction 
project or a federally 
licensed activity or 
program. 

Federal construction 
project or federally 
licensed activity or 
program. 

16 USC  
§§ 469–
469(c)(1) 

40 CFR § 
6.301(c) 

Applicable Applicable if removal activities occur in 
areas previously undisturbed where the 
potential exists to affect archaeological 
or historical resources. 

Archaeological Resources Protection Act of 1979, as Amended  

Federal land Prohibits unauthorized 
excavation, removal, 
damage, alteration, or 
defacement of 
archaeological 
resources located on 
public lands unless 
such action is 
conducted pursuant to 
a permit. 

Archaeological 
resources on federal 
land. 

Public Law 
No. 96-95 
16 USC  

§ 470aa–
470mm 

Applicable Archaeological resources are 
potentially present in several areas of 
Subarea 1 (see Figure 3, areas of 
special archaeological concern). 

Notes: 
ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 

USC = United States Code 
§ = Section
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Table 11. Potential Federal Action-Specific ARARs 

Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Clean Water Act, as Amended  

Construction 
activities 

Construction that disturbs 
at least 1 acre must use 
best management 
practices to control 
stormwater discharges. 

Construction 
activities at least 

1 acre in size. 

33 USC, Chapter 
26, §§ 1251–1387 

Clean Water Act 
§402 

40 CFR §§ 
122.44(k)(2) and (4) 

Applicable Applicable to alternatives that will 
disturb more than 1 acre.   

Clean Air Act National Emissions Standard for Hazardous Air Pollutants  

Construction 
activities 

The CAA requires the 
enforcement of 
regulations to protect the 
general public from 
exposure to airborne 
contaminants that are 
known to be hazardous 
to human health. 

The presence of 
hazardous asbestos 
in materials that may 

be disturbed by 
construction 

activities. 

40 CFR Parts 61 
and 63, Subpart M 

Applicable Asbestos is a hazardous air 
pollutant present at the site that will 
be disturbed during 
implementation of a removal 
action.  

Construction 
activities 

Provides specific 
standards for inactive 
waste disposal sites for 
asbestos mills and 
manufacturing and 
fabricating operations.  
Includes requirements 
for covering asbestos-
containing waste 
material, engineering 
controls to limit site 
access, and signage. 

Potential air 
emissions from the 

disturbance of 
asbestos mill tailings 
or the demolition of 
buildings containing 

asbestos. 

40 CFR § 61.151 Applicable The site is a former asbestos mill 
and as such may be subject to the 
requirements of this regulation.  . 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Magnuson-Stevens Fishery Conservation and Management Act of 1976, as Amended 

Fishery 
under 
management 

Provides for 
conservation and 
management of specified 
fisheries within specified 
fishery conservation 
zones. 

Presence of 
managed fisheries 

16 USC §§ 1801–
1882 

Relevant and 
appropriate 

Site actions must evaluate potential 
adverse effects or harm to any 
managed fisheries downstream 
from the site.  To date, surface 
water at the site has not been 
identified as a medium of concern. 

Native American Graves Protection and Repatriation Act 

Excavation 
and ground 
disturbance  

Requires that Native 
American graves not be 
disturbed and that, if 
discovered, excavation 
and ground disturbance 
will be stopped.  

Excavation and 
ground-disturbing 

activities  

25 USC§3001 et 
seq. 43 CFR Part 10 

Relevant and 
appropriate 

Protects Native American graves 
from desecration through the 
removal and trafficking of human 
remains and cultural items.  If such 
protected items are inadvertently 
discovered during excavation, the 
excavation must cease and the 
affiliated tribes must be notified and 
consulted.  Applies to ground-
disturbing activities such as soil 
grading and removal. 

American Indian Religious Freedom Act 

Excavation 
and ground 
disturbance 

Protects traditional 
religious rights and 
cultural practices of 
Native Americans, 
including access to 
sacred sites, freedom to 
worship, and use and 
possession of objects 
considered sacred.  

Excavation and 
ground-disturbing 

activities 

42 USC§1996 et 
seq. 

Relevant and 
appropriate 

This act requires that excavation 
and soil grading have no negative 
impact on the free practice of 
religion by Native American 
groups.  If sacred sites are 
discovered in the course of soil 
disturbances, work will be stopped 
and appropriate notifications made. 
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Action Requirement Prerequisite Citation 

Preliminary 
ARAR 

Determination Comments 
Corrective Action Management Units and Temporary Units Regulations 

Construction 
of onsite 
CAMU for 
waste 
consolidation 
and 
repository 

These regulations allow 
for the designation and 
creation of a CAMU for 
the onsite consolidation 
of contaminated soil and 
debris. 

Construction of an  
onsite repository for 

contaminated 
materials must meet 

designation 
requirements outlined 

in 40 CFR 
§ 264.552(c) 

40 CFR Part 264, 
Subpart S and  

40 CFR 
§ 264.552(c) 

Relevant and 
appropriate 

These rule may apply if an onsite 
repository is constructed to contain 
excavated mine waste piles, 
demolished building material, and 
mining equipment. 

Hazardous Materials Transportation Act 
Off-site 
disposal 

Requires special training 
and handling of materials 
designated as hazardous

Transportation of a 
materials identified as 

hazardous 

49 CFR Parts 171-
177 and 40 CFR 

Part 263  

Potentially 
Applicable 

Sets standards that apply to the 
transport of hazardous waste. 
Transportation of asbestos waste 
is covered under Parts 171 and 
172; requires waste containment 
and shipping papers. 

RCRA Subtitle C – Hazardous Waste Management 
Offsite 
disposal 

Specifies hazardous 
waste identification, 
management, and 

disposal requirements. 

If mine waste and soil 
are disposed of off 

site 

42 USC § 6901 
40 CFR  

Parts 260–279 

Potentially 
Applicable 

If off-site disposal is part of the 
selected alternative TCLP analysis 
will be conducted to determine if 
leachable components are present 
in waste material. 

RCRA Subtitle D – Managing Municipal and Solid Waste 
Offsite 
disposal 

Establishes guidelines 
for the management of 

nonhazardous solid 
waste. 

If mine waste, soil, 
and building 

demolition material 
and mining 

equipment are 
disposed of off site 

42 USC § 6901 
40 CFR Parts 257 

and 258 

Potentially 
Applicable 

Applicable if mine waste, soil, 
demolished building material, and 
other debris considered 
nonhazardous waste is hauled off 
site. 
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Notes: 
ARARs = applicable or relevant and appropriate requirements 
CAA = Clean Air Act 
CAMU = Corrective Action Management Unit 
CFR = Code of Federal Regulations 
RCRA = Resource Conservation and Recovery Act  
USC = United States Code 
§ = Section 
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Table 12. Potential State Action-Specific ARARs 

Action Requirement Prerequisite Citation 
Preliminary ARAR 

Determination 
Comments and 

Compliance Measures 
Arizona Mined Land Reclamation Statute and Regulations 

Site 
cleanup 

Mined Land Reclamation – Public 
Safety Standards:  Reclamation 
activities at mining units shall be 
designed to reduce hazards to the 
public. 

Mining site AAC § R11-2-601 Relevant and 
appropriate 

Requirements related to 
the site’s physical 
condition are not 
considered relevant for 
environmental cleanup 
under CERCLA, but are 
appropriate for any final 
action taken to reclaim 
the site. 

Site 
restoration 

Soil Conservation:  Prior to 
disturbing soil in an area expected to 
be revegetated, soil as reasonably 
available from the area to support 
the stated revegetation will be 
conserved. 

Mining site ARS § 27-974 Relevant and 
appropriate 

Onsite soil will be 
conserved to the 
maximum extent practical 
to regrade and 
revegetate the site. 

Site 
cleanup 

Mined Land Reclamation:  Erosion 
Control and Topographic Contouring 
– Mining units shall be reclaimed to a 
stable condition for erosion and 
seismic activity.  Grading and other 
topographic contour methods shall 
be conducted, as necessary, to 
establish final land forms, which are 
stable under static and dynamic 
conditions as certified by a qualified 
engineer considering seismic 
conditions and safety. 

Mining site AAC § R11-2-602 Relevant and 
appropriate 

Regrading and 
recontouring is included 
in the alternatives. 
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Action Requirement Prerequisite Citation 
Preliminary ARAR 

Determination 
Comments and 

Compliance Measures 
Arizona Mined Land Reclamation Statute and Regulations 

Site 
restoration 

Revegetation:  Where surface 
disturbances result in compaction of 
soil, ripping, discing, or other means 
shall be used in revegetated areas to 
reduce compaction and establish a 
suitable root zone.  Revegetation 
shall be conducted to establish plant 
species to support the post-mining 
use.  Vegetation shall be planted 
during a favorable season.  Soil 
stabilization or irrigation measures 
may be used. 

Mining site AAC §  
R11-2-701-702 

Relevant and 
appropriate 

Revegetation shall occur 
in an appropriate manner.

Site 
restoration 

Redistribution of Soil:  Before 
redistribution of soil, the regraded 
land shall be treated if necessary to 
reduce the potential for slippage of 
the redistributed material or to 
enhance root penetration.  Soil and 
other materials shall be redistributed 
in a manner that prevents excessive 
compaction and achieves a 
thickness consistent with approved 
post-mining use. 

Mining site AAC § R11-2-704 Relevant and 
appropriate 

Regrading shall occur in 
an appropriate manner. 

Notes: 
AAC = Arizona Administrative Code  
ARAR = applicable or relevant and appropriate requirement  
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
§ = Section
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Table 13. Screening of Potential General Response Actions and Technologies 

Response Action Technology and Process  Description Screening Summary 

1. No Action None None Retained; required by CERCLA 

2. Institutional 
Controls 

 Legal and administrative 
mechanisms 

 Closure order 
 

Retained because: 
 Protective of human health 
 Effective, easily implementable 

3. In-Situ Treatment  In-situ mixing with binders 
 Biologic treatment  

 In-drum mixing with binding agents is 
used as a small-batch treatment for 
asbestos 

 “Bioweathering” using fungi or lichen has 
been tested at the laboratory scale, but 
not used full scale 

Not retained because: 
 Small-batch mixing not practical  
 Bioweathering not proven 

effective outside of laboratory; 
requires containerizing bio 
treatment so nonnative species 
are not introduced to the site 

4. Engineering 
Controls 

 Install signs at the site to 
warn of potential dangers 
and announce area 
closure 

 Install fencing 
 Road blocks 
 Engineered repository or 

soil cap 
 Close open adits 
 Erosion controls  

 Block roads to contaminated areas 
 Install fences around accessible 

hazardous areas 
 Excavate source material for placement 

in onsite repository 
 Consolidate waste material in place 
 Construct soil cap over repositories  
 Seal adit openings or secure adits with 

bat closures 

Retained because: 
 Protective of human health and 

the environment 
 Effective, easily implementable 
 Meets RAOs 

5. Offsite Disposal  Remove source materials 
for disposal off site 

 Excavate source materials 
 Load source materials into dump trucks 

and transport to an offsite disposal 
facility 

Retained because: 
 Protective of human health and 

the environment 
 Effective, easily implementable 
 Meets RAOs 

Notes: RAOs = remedial action objectives 
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Table 14. Comparative Analysis of Removal Action Alternatives 

Evaluation Criteria 
Alternative 1  

No Action 

Alternative 2  
Institutional and 

Engineering Controls 

Alternative 3A  
Excavation and Onsite 

Encapsulation of Source 
Materials from Subareas 

1, 2, and 3 

Alternative 3B 
Excavation and Onsite 

Encapsulation of Source 
Materials from Subareas 1 and 

3, and Consolidation of Soil 
and Waste Materials and Cap 

In Place at Subarea 2 

Alternative 4 
Excavation and Offsite 

Disposal of Source 
Materials from Subareas 

1, 2, and 3 
Effectiveness Qualitative Ranking 

Protection of Human Health 
and Environment No No Yes Yes Yes 

Compliance with ARARs and 
TBCs 

NA No Yes Yes Yes 

Long-Term Effectiveness Low Low Moderate Moderate High 

Short-Term Effectiveness Low Low High High High 

Achieves RAOs No No Yes Yes Yes 

Reduction of Toxicity, Mobility, 
and Volume through Treatment 

Low Low Low Low Low 

Implementability Qualitative Ranking 

Technical Feasibility High High High High Moderate 

Administrative Feasibility High High High High High 

Availability of Services or 
Materials  

NA High High High Moderate 

Community and Regulatory 
Agency Acceptance Low Low High High Moderate 
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Evaluation Criteria 
Alternative 1  

No Action 

Alternative 2  
Institutional and 

Engineering Controls 

Alternative 3A  
Excavation and Onsite 

Encapsulation of Source 
Materials from Subareas 

1, 2, and 3 

Alternative 3B 
Excavation and Onsite 

Encapsulation of Source 
Materials from Subareas 1 and 

3, and Consolidation of Soil 
and Waste Materials and Cap 

In Place at Subarea 2 

Alternative 4 
Excavation and Offsite 

Disposal of Source 
Materials from Subareas 

1, 2, and 3 
Cost Removal Action Cost 

Period of Analysis (Years) 30 30 30 30 30 

Estimated Capital Cost $0 $797,852 $1,289,593 $1,210,465 $13,580,792 

Estimated Annual/Periodic Cost $0 $319,200/$105,000 $478,800/$234,000 $547,200/$279,000 $478,800/$210,000 

Estimated Total Cost $0 $1,222,052 $2,002,393 $2,036,665 $14,269,592 

Estimated Total Present Value 
of Alternative 

$0 $1,110,932 $1,896,628 $1,817,501 $14,088,016 

EE/CA Range (-30% / +50%) $0 $777,653/$1,666,398 $1,327,640/$2,844,942 $1,272,250/$2,726,251 $9,861,611/$21,132,024 

Notes: 
ARARs = applicable or relevant and appropriate requirements 
EE/CA = Engineering Evaluation/Cost Analysis 
NA = not applicable 
RAOs = removal action objectives 
TBCs = To Be Considered 
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Photograph A-1:  ATV Route 1 and location of soil sample (PA-ATV1-SS-05)  
residence in the background, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 

 
Photograph A-2:  Shed in Mine Camp, looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-3:  Generator shed in Mine Camp, facing northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
 

 
Photograph A-4:  View of generator in shed interior, looking southwest. 
Phillips Asbestos Mine Site, Tonto  
National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-5:  Residence in Mine Camp, looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
 

 
Photograph A-6:  Mine Camp office building, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-7:  Mine Camp dorm building, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-8:  Interior basement of Mine Camp dorm building, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-9:  Mine Camp dorm building, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-10:  Mine Camp shop building, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-11:  Mine Camp shop building, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-12:  Mine Camp chimney and foundation, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-13:  Mill tailings material on top of the town mill foundation,  
looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-14:  Mine Camp town mill foundation, looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-15:  Mine Camp pad/foundation east of the town mill with the  
dorm building in the background, looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 
Photograph A-16:  Mine Camp pad/foundation in southeast corner of the site,  
looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-17:  Mine Camp debris pile with the residence in the background,  
looking southwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 
Photograph A-18:  Mine Camp pit and collapsed shed.  
Possible outhouse, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest,  
Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 



Appendix A Photographic Log 

N:\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Draft\Appa\App A Photos.Docx 

A-10 

 
Photograph A-19:  Mine Camp dump area near the chimney, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-20:  Mine Camp pit, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-21:  Mine Camp metal tank, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-22:  View of disturbed ground near an abandoned vehicle  
location at the Mine Camp, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-23:  Mine Camp shooting area north of the pad/foundation looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 
Photograph A-24:  Modern poly tank in Mine Camp,  
facing northeast. 
Phillips Asbestos Mine Site, Tonto National Forest,  
Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-25:  Mill Camp shed with groundwater well in the foreground,  
looking southwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight  (ERRG) Date:  June 17, 2012 

 

 
Photograph A-26:  Mine Camp groundwater well, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight  (ERRG) Date:  June 17, 2012 
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Photograph A-27:  Mine Camp corral, looking southwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-28:  Mine Camp corral and remnants of concrete trough,  
looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-29:  Mill Area metal pulley structure, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang  (ERRG) Date:  June 17, 2012 

 

 
Photograph A-30:  Mill Area building and cable car pulley tower remnants,  
looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 
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Photograph A-31:  Interior of the northern section of the mill building  
in the Mill Area, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 

 

 
Photograph A-32:  Eastern section of the mill building in the Mill Area, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 
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Photograph A-33:  Asbestos pile southeast of mill building in the Mill Area,  
looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 

 

 
Photograph A-34:  Metal debris in the Mill Area, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 
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Photograph A-35:  Soil and debris in the Mill Area, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 

 

 
Photograph A-36:  Asbestos and debris piles in the Mill Area to the east of  
mill building looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 
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Photograph A-37:  Asbestos piles in the southwest corner of the Mill Area,  
adjacent to the trail looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 

 

 
Photograph A-38:  Metal bin trailer in the Mill Area looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 17, 2012 
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Photograph A-39:  View of the Mill Area from Mill Road, looking east.  A waste  
pile and the corner of the mill building can be seen from the center to the left  
of the photograph. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 
 

 
Photograph A-40:  View of the Mill Area from end of Mill Road, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 
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Photograph A-41:  Upper Workings Adit 1 opening, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 
Photograph A-42:  Upper Workings Adit 2, looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-43:  Upper Workings Adit 2A, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 
Photograph A-44:  Upper Workings Adit 3, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-45:  Upper Workings Adit 3, looking southwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 
Photograph A-46:  Upper Workings Adit 4 opening,  
looking north. 
Phillips Asbestos Mine Site, Tonto National Forest,  
Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG)  
Date:  June 18, 2012 
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Photograph A-47:  Upper Workings Adit 5, partially collapsed, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-48:  Upper Workings Adit 6 opening, looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 



Appendix A Photographic Log 

N:\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Draft\Appa\App A Photos.Docx 

A-25 

 
Photograph A-49:  Upper Workings Adit 6 opening, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-50:  Upper Workings Adit 7 opening, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-51:  Upper Workings Adit 7 opening, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-52:  Interior of Upper Workings Adit 7,  
looking west. 
Phillips Asbestos Mine Site, Tonto National Forest,  
Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG)  
Date:  June 18, 2012 
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Photograph A-53:  Upper Workings Adit 8 opening, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-54:  Upper Workings Adit 9 opening, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-55:  Upper Workings Adit 10 opening,  
looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG)   Date:  June 18, 2012 

 

 
Photograph A-56:  Upper Workings Adit 11 opening, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-57:  Upper Workings Adit 12 opening, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-58:  Upper Workings Area, Test Pit , looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-59:  Upper Workings Area waste rock pile from Upper Workings  
Adit 1, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-60:  Waste pile from Upper Workings Adit 2, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-61:  Possible Adit 3 waste rock at the Upper Workings Area,  
looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 

 
Photograph A-62:  Upper Workings Area closeup of a waste rock specimen. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
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Photograph A-63:  Upper Workings Adit 4 waste pile, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 

 
Photograph A-64:  View from the Upper Workings Area adits (5-8) access road,  
looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 18, 2012 
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Photograph A-65:  View of large waste rock piles below Upper Workings Area  
adits, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 18, 2012 

 

 
Photograph A-66:  Upper Workings Area waste rock pond area, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-67:  View of accessible Lower Workings adit across the  
tributary from the Mill Area,  
looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 15, 2012 

 
Photograph A-68:  Accessible Lower Workings adit, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-69:  Phillips Canyon Workings Adit 2 opening, looking southeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 
Photograph A-70:  Side view of Phillips Canyon Workings Area waste rock pile looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-71:  Top of Phillips Canyon Workings Area waste rock pile,  
looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 
Photograph A-72:  Side view of large waste rock pile at the Phillips Canyon  
Workings Area, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-73:  Large waste rock pile below Phillips Canyon Workings Adit 2,  
continues to the bottom of the canyon, looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 
Photograph A-74:  View of the Mill Area, Phillips Canyon Workings Area, and  
cable building at the lookout area from near Upper Workings Adit 2, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 18, 2012 
 



Appendix A Photographic Log 

N:\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Draft\Appa\App A Photos.Docx 

A-38 

 
Photograph A-75:  Mine debris near the Phillips Canyon Workings Area piles,  
looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Christine Wang (ERRG) Date:  June 19, 2012 

 

 
Photograph A-76:  Pulley cable from Phillips Canyon Workings Adit 2 to a  
structure above, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-77:  Foundation, pulley structure remnants, and pulley cable by  
Phillips Canyon Workings Adit 2, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 

 
Photograph A-78:  Corner of the foundation for the pulley structure at the  
Phillips Canyon Workings Area, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-79:  Metal debris downslope of the pulley structure foundation  
at the Phillips Canyon Workings Area, looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 

 
Photograph A-80:  Metal debris down the trail, west of Phillips Canyon Workings  
Adit 2, looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 
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Photograph A-81:  Pad/foundation and metal debris down the trail, west of  
Phillips Canyon Workings Adit 2, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 19, 2012 

 
Photograph A-82:  View of the Phillips Canyon Workings Area waste piles from  
the Upper Workings Area, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 18, 2012 
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Photograph A-83:  View of the mill tributary background sediment sample site,  
looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 

 

 
Photograph A-84:  ATV Route 2 and location of soil sample 2 (PA-ATV1-SS-02),  
looking west. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 
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Photograph A-85:  “Marker NE-E1” at Mine Camp, looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 
 

 
Photograph A-86:  ATV Route 1 and location of soil sample (PA-ATV1-SS-07),  
looking northwest. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by: Christine Wang (ERRG) Date:  June 15, 2012 
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Photograph A-87:  Location of upper tributary  
sediment sample, looking south. 
Phillips Asbestos Mine Site, Tonto National Forest,  
Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG)Date:  June 16, 2012 
 

 
Photograph A-88:  PA-ATV2-SS-06 sample location, looking north. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-89:  PA-ATV2-SS-08 sample location, looking northeast. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 

 

 
Photograph A-90:  PA-ATV2-SS-09 sample location, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Samantha Caruthers-Knight (ERRG) Date:  June 16, 2012 
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Photograph A-91:  Mill Area from the Upper Workings Area, looking east. 
Phillips Asbestos Mine Site, Tonto National Forest, Gila County, Arizona 
Photographed by:  Tanner Bennett (ERRG) Date:  June 18, 2012 
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Appendix B. Summary of Previous Sample 
Results 
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Table B-1. Asbestos Sampling Results from 2008 Removal Preliminary Assessment 
Report 

Sample ID  Description  Result NESHAPS 
MINE CAMP 

Building A – Shop 

PA-MC-A01 Shingle 5-10% Cat I non-friable ACM 

PA-MC-A02 Floor Tile, Basement Room 

Layer #1 off-white, floor 
tile 

<=1%  

Layer #2 black, mastic 2-5% Cat I non-friable ACM 

PA-MC-A03 Ceiling Material, Basement Room 

Layer #1 gray, paint 0 Cat I non-friable ACM 

Layer #2 off-white panel 50-60% Friable RACM 

Building B – Dorm 

PA-MC-B04 Roof Felt – All Over 
Ground 

0  

PA-MC-B05 Wallboard, white  panel 30-40% Friable RACM 
 

PA-MC-B06 Pile on Floor 

Layer #1 white, drywall 
core 

0  

Layer #2 black, roof ply 0  

Building C – Town Mill Slab 

PA-MC-C07 Pile of Tile/Shingles, 
white drywall core 

0  

PA-MC-C08 Clumped Fibers, off-white 
insulation 

70-80% Friable RACM 
 

PA-MC-C09 Soil in Center of Mill, 
brown soil 

0  

Building D – Residence 

PA-MC-D10 Stucco, exterior 

Layer #1 off-white stucco 10-20% Friable RACM 

Layer #2 off-white panel 50-60% Friable RACM 

PA-MC-D11 Ceiling Board, Matches Walls 

Layer #1 off-white plaster >1-2% Friable RACM 

Layer #2 off-white panel 50-60% Friable RACM 



Table B-1. Asbestos Sampling Results from 2008 Removal Preliminary Assessment 
Report (continued) 
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Sample ID  Description  Result NESHAPS 
MINE CAMP (continued) 

Building D – Residence (continued) 

PA-MC-D12 Roof Shingles gray 
cement/asbestos board 

5-10% Cat II ACM 

Building F – Shop 
PA-MC-F13 Pile On Slab (1/3 cy)  

off-white debris 
0  

Building G – Office 

PA-MC-G14 Debris on floor, white  
panel 

30-40% Friable RACM 

PA-MC-G15 Exterior Wall,  
white  stucco 

10-20% Friable RACM 

MILL SITE 

PA-MS-001 Tailings on road above 
south of building 

2-5% NB 

PA-MS-002 Residue in building on 
shelves and floor 

30-40% Friable RACM 

PA-MS-003 Tailings below building  10-20% NB 

PA-MS-004 Tailings below building 
near lower edge In small 

surface drainage 

≤1%  

Notes:  All data from:  Forest Service, 2009.  “Removal Preliminary Assessment Report, Phillips Asbestos Mine, Mill, and Mine 
Camp.”  September. 
AZ SRL = No soil remediation level set by Arizona Department of Equality 
MC = mine camp 
MS = mill site 
NB = not a building material 
PA = Phillips Asbestos 
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Appendix C. Laboratory Analytical Results for 
EE/CA Sampling
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454-9303

LABORATORY REPORT

Prepared For: Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention: Samantha Caruthers-Knight Sampled: 

    Received: 

Issued: 

06/15/12-06/19/12

06/20/12

06/30/12 11:23

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain of Custody, 1 page, is included and 

is an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 2011-149

NELAP #01109CA / AZ100001  Arizona DHS#AZ0728

CASE NARRATIVE

MATRIXCLIENT IDLABORATORY ID

PVF1519-01 PA-MT-SD-01 Soil

PVF1519-02 PA-ATV1-SS-01 Soil

PVF1519-03 PA-ATV2-SS-01 Soil

PVF1519-04 PA-MC-SS-01 Soil

PVF1519-05 PA-MA-SS-01 Soil

PVF1519-06 PA-MC-GW-01 Water

PVF1519-07 PA-MC-GW-01 Water

PVF1519-08 PA-MT-SW-01 Water

PVF1519-09 PA-MT-SW-01 Water

PVF1519-10 PA-VW-SS-01 Soil

PVF1519-11 PA-VW-WP-08 Soil

PVF1519-12 PA-BG-SS-01 Soil

PVF1519-13 PA-PC-WP-01 Soil

PVF1519-14 PA-PT-SD-01 Soil

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington
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Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

SAMPLE RECEIPT: Samples were received intact, at 2°C, on ice and with chain of custody documentation.

HOLDING TIMES: All samples were analyzed within prescribed holding times and/or in accordance with the TestAmerica 

Sample Acceptance Policy unless otherwise noted in the report.

PRESERVATION: Samples requiring preservation were verified prior to sample analysis.

QA/QC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifiers.

N1 = The RPD exceeded the acceptance limit due to sample matrix effects.

COMMENTS: No significant observations were made.

SUBCONTRACTED: No analyses were subcontracted to an outside laboratory.

Reviewed By:

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington
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06/15/12-06/19/12
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Project ID:
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Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

EXTRACTABLE FUEL HYDROCARBONS (EPA 3510/8015D)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-06 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/27/20126/23/2012EPA 8015DExtractable Fuel Hydrocarbons (C10 - C32) 0.1012F0919 1ND

79 %Surrogate: o-terphenyl (37-140%)

Project Manager

TestAmerica Phoenix
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Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 3 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

EXTRACTABLE FUEL HYDROCARBONS (ADHS 8015AZR1)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-04 (PA-MC-SS-01 - Soil) Sampled: 06/16/12

Reporting Units:  mg/kg

6/28/20126/27/20128015AZ R.1DRO (C10-C22) 3012F1087 0.992ND

ORO (C22-C32) 6/28/20126/27/201212F1087 100 0.9928015AZ R.1 400

Total (C10-C32) 6/28/20126/27/201212F1087 130 0.9928015AZ R.1 400

103 %Surrogate: o-terphenyl (70-130%)

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 4 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-01 (PA-MT-SD-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

6/27/20126/26/2012EPA 6010BArsenic 5.012F0983 0.98ND

Barium 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 93

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.98ND

Chromium 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 69

Cobalt 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 24

Copper 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 27

Lead 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 6.9

Magnesium 6/27/20126/26/201212F0983 25 0.98EPA 6010B 5800

Manganese 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 410

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 1.03ND

Nickel 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 33

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.98ND

Zinc 6/27/20126/26/201212F0983 10 0.98EPA 6010B 40

Sample ID: PVF1519-02 (PA-ATV1-SS-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

6/27/20126/26/2012EPA 6010BArsenic 5.012F0983 0.98ND

Barium 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 83

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.98ND

Chromium 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 30

Cobalt 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 26

Copper 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 47

Lead 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 10

Magnesium 6/28/20126/26/201212F0983 250 9.8EPA 6010B 47000

Manganese 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 360

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 0.938ND

Nickel 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 43

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.98ND

Zinc 6/27/20126/26/201212F0983 10 0.98EPA 6010B 69

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 5 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-03 (PA-ATV2-SS-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

6/27/20126/26/2012EPA 6010BArsenic 5.012F0983 0.99ND

Barium 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 98

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.99ND

Chromium 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 62

Cobalt 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 32

Copper 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 53

Lead 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 10

Magnesium 6/27/20126/26/201212F0983 25 0.99EPA 6010B 9100

Manganese 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 560

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 1.03ND

Nickel 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 46

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.99ND

Zinc 6/27/20126/26/201212F0983 10 0.99EPA 6010B 62

Sample ID: PVF1519-04 (PA-MC-SS-01 - Soil) Sampled: 06/16/12

Reporting Units:  mg/kg

Arsenic 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 9.7

Barium 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 73

Cadmium 6/27/20126/26/201212F0983 0.50 0.98EPA 6010B 0.90

Chromium 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 72

Cobalt 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 34

Copper 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 56

Lead 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 93

Magnesium 6/27/20126/26/201212F0983 25 0.98EPA 6010B 15000

Manganese 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 530

6/28/20126/28/2012EPA 7471AMercury 0.1112F1001 1.11ND

Nickel 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 43

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.98ND

Zinc 6/27/20126/26/201212F0983 10 0.98EPA 6010B 340

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 6 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-05 (PA-MA-SS-01 - Soil) Sampled: 06/17/12

Reporting Units:  mg/kg

Arsenic 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 9.5

Barium 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 37

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.99ND

Chromium 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 17

Cobalt 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 7.9

Copper 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 19

Lead 6/27/20126/26/201212F0983 5.0 0.99EPA 6010B 7.4

Magnesium 6/28/20126/26/201212F0983 250 9.9EPA 6010B 150000

Manganese 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 400

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 0.938ND

Nickel 6/27/20126/26/201212F0983 2.0 0.99EPA 6010B 13

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.99ND

Zinc 6/27/20126/26/201212F0983 10 0.99EPA 6010B 190

Sample ID: PVF1519-06 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/25/20126/24/2012EPA 200.7Arsenic 0.1012F0929 1ND

Barium 6/25/20126/24/201212F0929 0.010 1EPA 200.7 0.014

6/25/20126/24/2012EPA 200.7Cadmium 0.001012F0929 1ND

6/25/20126/24/2012EPA 200.7Chromium 0.01012F0929 1ND

6/25/20126/24/2012EPA 200.7Cobalt 0.04012F0929 1ND

6/25/20126/24/2012EPA 200.7Copper 0.01012F0929 1ND

Hardness, Total 6/25/20126/24/2012[CALC] 8.2 1SM2340B 120

6/25/20126/24/2012EPA 200.7Lead 0.01512F0929 1ND

Magnesium 6/25/20126/24/201212F0929 2.0 1EPA 200.7 28

Manganese 6/25/20126/24/201212F0929 0.010 1EPA 200.7 0.18

6/27/20126/27/2012EPA 245.1Mercury 0.0002012F1003 1ND

6/25/20126/24/2012EPA 200.7Nickel 0.01012F0929 1ND

6/25/20126/24/2012EPA 200.7Selenium 0.1012F0929 1ND

6/25/20126/24/2012EPA 200.7Zinc 0.05012F0929 1ND

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 7 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-08 (PA-MT-SW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/25/20126/24/2012EPA 200.7Arsenic 0.1012F0929 1ND

Barium 6/25/20126/24/201212F0929 0.010 1EPA 200.7 0.13

6/25/20126/24/2012EPA 200.7Cadmium 0.001012F0929 1ND

6/25/20126/24/2012EPA 200.7Chromium 0.01012F0929 1ND

6/25/20126/24/2012EPA 200.7Cobalt 0.04012F0929 1ND

Copper 6/25/20126/24/201212F0929 0.010 1EPA 200.7 0.011

Hardness, Total 6/25/20126/24/2012[CALC] 8.2 1SM2340B 460

6/25/20126/24/2012EPA 200.7Lead 0.01512F0929 1ND

Magnesium 6/25/20126/24/201212F0929 2.0 1EPA 200.7 110

Manganese 6/25/20126/24/201212F0929 0.010 1EPA 200.7 0.37

6/27/20126/27/2012EPA 245.1Mercury 0.0002012F1003 1ND

6/25/20126/24/2012EPA 200.7Nickel 0.01012F0929 1ND

6/25/20126/24/2012EPA 200.7Selenium 0.1012F0929 1ND

6/25/20126/24/2012EPA 200.7Zinc 0.05012F0929 1ND

Sample ID: PVF1519-10 (PA-VW-SS-01 - Soil) Sampled: 06/18/12

Reporting Units:  mg/kg

6/27/20126/26/2012EPA 6010BArsenic 5.012F0983 0.962ND

Barium 6/27/20126/26/201212F0983 5.0 0.962EPA 6010B 35

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.962ND

Chromium 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 16

Cobalt 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 29

Copper 6/27/20126/26/201212F0983 5.0 0.962EPA 6010B 67

6/27/20126/26/2012EPA 6010BLead 5.012F0983 0.962ND

Magnesium 6/27/20126/26/201212F0983 25 0.962EPA 6010B 9300

Manganese 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 310

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 0.968ND

Nickel 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 33

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.962ND

Zinc 6/27/20126/26/201212F0983 10 0.962EPA 6010B 47

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 8 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-11 (PA-VW-WP-08 - Soil) Sampled: 06/18/12

Reporting Units:  mg/kg

Arsenic 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 5.1

Barium 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 60

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.98ND

Chromium 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 7.3

Cobalt 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 4.2

Copper 6/27/20126/26/201212F0983 5.0 0.98EPA 6010B 15

6/27/20126/26/2012EPA 6010BLead 5.012F0983 0.98ND

Magnesium 6/28/20126/26/201212F0983 250 9.8EPA 6010B 120000

Manganese 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 630

6/28/20126/28/2012EPA 7471AMercury 0.1012F1001 1.03ND

Nickel 6/27/20126/26/201212F0983 2.0 0.98EPA 6010B 3.5

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.98ND

Zinc 6/27/20126/26/201212F0983 10 0.98EPA 6010B 15

Sample ID: PVF1519-12 (PA-BG-SS-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

Arsenic 6/27/20126/26/201212F0983 5.0 1EPA 6010B 7.2

Barium 6/27/20126/26/201212F0983 5.0 1EPA 6010B 130

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 1ND

Chromium 6/27/20126/26/201212F0983 2.0 1EPA 6010B 35

Cobalt 6/27/20126/26/201212F0983 2.0 1EPA 6010B 18

Copper 6/27/20126/26/201212F0983 5.0 1EPA 6010B 23

Lead 6/27/20126/26/201212F0983 5.0 1EPA 6010B 9.9

Magnesium 6/27/20126/26/201212F0983 25 1EPA 6010B 4000

Manganese 6/27/20126/26/201212F0983 2.0 1EPA 6010B 520

6/28/20126/28/2012EPA 7471AMercury 0.1012F1002 0.968ND

Nickel 6/27/20126/26/201212F0983 2.0 1EPA 6010B 23

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 1ND

Zinc 6/27/20126/26/201212F0983 10 1EPA 6010B 40

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 9 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-13 (PA-PC-WP-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

Arsenic 6/27/20126/26/201212F0983 5.0 0.971EPA 6010B 5.7

Barium 6/27/20126/26/201212F0983 5.0 0.971EPA 6010B 64

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.971ND

Chromium 6/27/20126/26/201212F0983 2.0 0.971EPA 6010B 20

Cobalt 6/27/20126/26/201212F0983 2.0 0.971EPA 6010B 16

Copper 6/27/20126/26/201212F0983 5.0 0.971EPA 6010B 27

Lead 6/27/20126/26/201212F0983 5.0 0.971EPA 6010B 9.1

Magnesium 6/28/20126/26/201212F0983 250 9.71EPA 6010B 43000

Manganese 6/27/20126/26/201212F0983 2.0 0.971EPA 6010B 320

6/28/20126/28/2012EPA 7471AMercury 0.1012F1002 0.952ND

Nickel 6/27/20126/26/201212F0983 2.0 0.971EPA 6010B 24

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.971ND

Zinc 6/27/20126/26/201212F0983 10 0.971EPA 6010B 66

Sample ID: PVF1519-14 (PA-PT-SD-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

6/27/20126/26/2012EPA 6010BArsenic 5.012F0983 0.962ND

Barium 6/27/20126/26/201212F0983 5.0 0.962EPA 6010B 80

6/27/20126/26/2012EPA 6010BCadmium 0.5012F0983 0.962ND

Chromium 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 18

Cobalt 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 17

Copper 6/27/20126/26/201212F0983 5.0 0.962EPA 6010B 24

6/27/20126/26/2012EPA 6010BLead 5.012F0983 0.962ND

Magnesium 6/27/20126/26/201212F0983 25 0.962EPA 6010B 5100

Manganese 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 270

6/28/20126/28/2012EPA 7471AMercury 0.1012F1002 0.923ND

Nickel 6/27/20126/26/201212F0983 2.0 0.962EPA 6010B 20

6/27/20126/26/2012EPA 6010BSelenium 5.012F0983 0.962ND

Zinc 6/27/20126/26/201212F0983 10 0.962EPA 6010B 30

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 10 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS BY ICP/MS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-01 (PA-MT-SD-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

6/29/20126/26/2012EPA 6020Uranium 0.2512F1012 M4, D1, T25ND

Sample ID: PVF1519-02 (PA-ATV1-SS-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 0.29

Sample ID: PVF1519-03 (PA-ATV2-SS-01 - Soil) Sampled: 06/15/12

Reporting Units:  mg/kg

6/29/20126/26/2012EPA 6020Uranium 0.2512F1012 D1, T25ND

Sample ID: PVF1519-04 (PA-MC-SS-01 - Soil) Sampled: 06/16/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 0.28

Sample ID: PVF1519-05 (PA-MA-SS-01 - Soil) Sampled: 06/17/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 2.3

Sample ID: PVF1519-06 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/30/20126/29/2012EPA 200.8Uranium 0.001012F1184 1ND

Sample ID: PVF1519-08 (PA-MT-SW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

Uranium 6/30/20126/29/201212F1184 0.0010 1EPA 200.8 0.0020

Sample ID: PVF1519-10 (PA-VW-SS-01 - Soil) Sampled: 06/18/12

Reporting Units:  mg/kg

6/29/20126/26/2012EPA 6020Uranium 0.2512F1012 D1, T25ND

Sample ID: PVF1519-11 (PA-VW-WP-08 - Soil) Sampled: 06/18/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 0.80

Sample ID: PVF1519-12 (PA-BG-SS-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 0.34

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 11 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TOTAL METALS BY ICP/MS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-13 (PA-PC-WP-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

Uranium 6/29/20126/26/201212F1012 0.25 D1, T25EPA 6020 0.29

Sample ID: PVF1519-14 (PA-PT-SD-01 - Soil) Sampled: 06/19/12

Reporting Units:  mg/kg

6/29/20126/26/2012EPA 6020Uranium 0.2512F1012 D1, T25ND

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 12 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

DISSOLVED METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-07 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/27/20126/26/2012EPA 200.7Arsenic 0.1012F1010 1ND

Barium 6/27/20126/26/201212F1010 0.010 1EPA 200.7 0.051

6/27/20126/26/2012EPA 200.7Cadmium 0.001012F1010 1ND

6/27/20126/26/2012EPA 200.7Chromium 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Cobalt 0.04012F1010 1ND

6/27/20126/26/2012EPA 200.7Copper 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Lead 0.01512F1010 1ND

Magnesium 6/27/20126/26/201212F1010 2.0 1EPA 200.7 27

6/27/20126/26/2012EPA 200.7Manganese 0.01012F1010 1ND

6/26/20126/26/2012EPA 245.1Mercury 0.0002012F0953 1ND

6/27/20126/26/2012EPA 200.7Nickel 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Selenium 0.1012F1010 1ND

6/27/20126/26/2012EPA 200.7Zinc 0.05012F1010 1ND

Sample ID: PVF1519-09 (PA-MT-SW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/27/20126/26/2012EPA 200.7Arsenic 0.1012F1010 1ND

Barium 6/27/20126/26/201212F1010 0.010 1EPA 200.7 0.15

6/27/20126/26/2012EPA 200.7Cadmium 0.001012F1010 1ND

6/27/20126/26/2012EPA 200.7Chromium 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Cobalt 0.04012F1010 1ND

6/27/20126/26/2012EPA 200.7Copper 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Lead 0.01512F1010 1ND

Magnesium 6/27/20126/26/201212F1010 2.0 1EPA 200.7 100

Manganese 6/27/20126/26/201212F1010 0.010 1EPA 200.7 0.065

6/26/20126/26/2012EPA 245.1Mercury 0.0002012F0953 1ND

6/27/20126/26/2012EPA 200.7Nickel 0.01012F1010 1ND

6/27/20126/26/2012EPA 200.7Selenium 0.1012F1010 1ND

6/27/20126/26/2012EPA 200.7Zinc 0.05012F1010 1ND

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 13 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

DISSOLVED METALS BY ICP/MS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-07 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

6/30/20126/29/2012EPA 200.8Uranium 0.001012F1180 1ND

Sample ID: PVF1519-09 (PA-MT-SW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

Uranium 6/30/20126/29/201212F1180 0.0010 1EPA 200.8 0.0026

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 14 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: PVF1519-06 (PA-MC-GW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

Alkalinity as CaCO3 6/23/20126/22/201212F0869 6.0 1SM 2320B 280

Bicarbonate Alkalinity as CaCO3 6/23/20126/22/201212F0869 6.0 1SM 2320B 280

6/23/20126/22/2012SM 2320BCarbonate Alkalinity as CaCO3 6.012F0869 1ND

6/23/20126/22/2012SM 2320BHydroxide Alkalinity as CaCO3 6.012F0869 1ND

Total Suspended Solids 6/22/20126/22/201212F0880 10 1SM 2540D 27

6/23/20126/22/2012SM 2320BAlkalinity, Phenolphthalein 6.012F0869 1ND

Sample ID: PVF1519-08 (PA-MT-SW-01 - Water) Sampled: 06/17/12

Reporting Units:  mg/l

Alkalinity as CaCO3 6/23/20126/22/201212F0869 6.0 1SM 2320B 550

Bicarbonate Alkalinity as CaCO3 6/23/20126/22/201212F0869 6.0 1SM 2320B 550

6/23/20126/22/2012SM 2320BCarbonate Alkalinity as CaCO3 6.012F0869 1ND

6/23/20126/22/2012SM 2320BHydroxide Alkalinity as CaCO3 6.012F0869 1ND

Total Suspended Solids 6/22/20126/22/201212F0880 20 2SM 2540D 430

6/23/20126/22/2012SM 2320BAlkalinity, Phenolphthalein 6.012F0869 1ND

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 15 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

EXTRACTABLE FUEL HYDROCARBONS (EPA 3510/8015D)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0919  Extracted: 06/25/12 

Blank Analyzed: 06/25/2012 (12F0919-BLK1) 

Extractable Fuel Hydrocarbons (C10 - C32) mg/l0.10ND

0.100 37-140Surrogate: o-terphenyl mg/l0.0885 88

LCS Analyzed: 06/25/2012 (12F0919-BS1) Q8

Extractable Fuel Hydrocarbons (C10 - C32) 0.400 47-128mg/l0.100.372 93

0.100 58-116Surrogate: o-terphenyl mg/l0.0882 88

LCS Dup Analyzed: 06/25/2012 (12F0919-BSD1) Q8

Extractable Fuel Hydrocarbons (C10 - C32) 0.400 47-128mg/l0.100.411 103 10 29

0.100 58-116Surrogate: o-terphenyl mg/l0.0871 87

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 16 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

EXTRACTABLE FUEL HYDROCARBONS (ADHS 8015AZR1)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1087  Extracted: 06/27/12 

Blank Analyzed: 06/28/2012 (12F1087-BLK1) 

DRO (C10-C22) mg/kg30ND

ORO (C22-C32) mg/kg100ND

Total (C10-C32) mg/kg130ND

49.8 70-130Surrogate: o-terphenyl mg/kg44.7 90

LCS Analyzed: 06/28/2012 (12F1087-BS1) 

DRO (C10-C22) 199 70-130mg/kg30190 94

ORO (C22-C32) 399 70-130mg/kg100400 101

49.9 70-130Surrogate: o-terphenyl mg/kg47.7 96

LCS Dup Analyzed: 06/28/2012 (12F1087-BSD1) 

DRO (C10-C22) 199 70-130mg/kg30200 102 8 20

ORO (C22-C32) 398 70-130mg/kg100430 109 8 20

49.8 70-130Surrogate: o-terphenyl mg/kg50.0 100

Matrix Spike Analyzed: 06/28/2012 (12F1087-MS1) Source: PVF1722-01

DRO (C10-C22) 199 56-145mg/kg30190 ND 98

ORO (C22-C32) 398 77-136mg/kg100400 ND 102

49.8 70-130Surrogate: o-terphenyl mg/kg47.8 96

Matrix Spike Dup Analyzed: 06/28/2012 (12F1087-MSD1) Source: PVF1722-01

DRO (C10-C22) 200 56-145mg/kg30200 ND 100 3 30

ORO (C22-C32) 400 77-136mg/kg100420 ND 105 3 20

50.0 70-130Surrogate: o-terphenyl mg/kg48.5 97

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 17 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0929  Extracted: 06/24/12 

Blank Analyzed: 06/25/2012 (12F0929-BLK1) 

Arsenic mg/l0.10ND

Barium mg/l0.010ND

Cadmium mg/l0.0010ND

Chromium mg/l0.010ND

Cobalt mg/l0.040ND

Copper mg/l0.010ND

Lead mg/l0.015ND

Magnesium mg/l2.0ND

Manganese mg/l0.010ND

Nickel mg/l0.010ND

Selenium mg/l0.10ND

Zinc mg/l0.050ND

LCS Analyzed: 06/25/2012 (12F0929-BS1) 

Arsenic 1.00 85-115mg/l0.101.03 103

Barium 1.00 85-115mg/l0.0101.04 104

Cadmium 1.00 85-115mg/l0.00101.02 102

Chromium 1.00 85-115mg/l0.0101.05 105

Cobalt 1.00 85-115mg/l0.0401.03 103

Copper 1.00 85-115mg/l0.0100.991 99

Lead 1.00 85-115mg/l0.0151.03 103

Magnesium 21.0 85-115mg/l2.021.4 102

Manganese 1.00 85-115mg/l0.0101.03 103

Nickel 1.00 85-115mg/l0.0101.04 104

Selenium 1.00 85-115mg/l0.101.03 103

Zinc 1.00 85-115mg/l0.0501.07 107

LCS Dup Analyzed: 06/25/2012 (12F0929-BSD1) 

Arsenic 1.00 85-115mg/l0.100.982 98 4 20

Barium 1.00 85-115mg/l0.0101.01 101 3 20

Cadmium 1.00 85-115mg/l0.00100.972 97 5 20

Chromium 1.00 85-115mg/l0.0101.01 101 4 20

Cobalt 1.00 85-115mg/l0.0400.987 99 4 20

Copper 1.00 85-115mg/l0.0100.947 95 5 20

Lead 1.00 85-115mg/l0.0150.984 98 5 20

Magnesium 21.0 85-115mg/l2.021.0 100 2 20

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 18 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0929  Extracted: 06/24/12 

LCS Dup Analyzed: 06/25/2012 (12F0929-BSD1) 

Manganese 1.00 85-115mg/l0.0101.00 100 3 20

Nickel 1.00 85-115mg/l0.0100.997 100 4 20

Selenium 1.00 85-115mg/l0.100.987 99 4 20

Zinc 1.00 85-115mg/l0.0501.03 103 4 20

Matrix Spike Analyzed: 06/25/2012 (12F0929-MS1) Source: PVF1302-01

Arsenic 1.00 70-130mg/l0.101.01 0.0109 100

Barium 1.00 70-130mg/l0.0102.01 0.943 107

Cadmium 1.00 70-130mg/l0.00100.980 ND 98

Chromium 1.00 70-130mg/l0.0101.00 ND 100

Cobalt 1.00 70-130mg/l0.0400.985 ND 98

Copper 1.00 70-130mg/l0.0100.970 0.00796 96

Lead 1.00 70-130mg/l0.0150.992 ND 99

Magnesium 21.0 70-130mg/l2.050.3 27.6 108

Manganese 1.00 70-130mg/l0.0101.01 ND 101

Nickel 1.00 70-130mg/l0.0100.998 0.0115 99

Selenium 1.00 70-130mg/l0.101.00 0.00689 100

Zinc 1.00 70-130mg/l0.0501.03 ND 103

Matrix Spike Dup Analyzed: 06/25/2012 (12F0929-MSD1) Source: PVF1302-01

Arsenic 1.00 70-130mg/l0.101.03 0.0109 102 2 20

Barium 1.00 70-130mg/l0.0102.02 0.943 108 0.2 20

Cadmium 1.00 70-130mg/l0.00101.00 ND 100 2 20

Chromium 1.00 70-130mg/l0.0101.01 ND 101 1 20

Cobalt 1.00 70-130mg/l0.0400.996 ND 100 1 20

Copper 1.00 70-130mg/l0.0100.982 0.00796 97 1 20

Lead 1.00 70-130mg/l0.0151.01 ND 101 2 20

Magnesium 21.0 70-130mg/l2.050.4 27.6 108 0.07 20

Manganese 1.00 70-130mg/l0.0101.02 ND 102 1 20

Nickel 1.00 70-130mg/l0.0101.01 0.0115 100 1 20

Selenium 1.00 70-130mg/l0.101.05 0.00689 104 4 20

Zinc 1.00 70-130mg/l0.0501.06 ND 106 3 20

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0983  Extracted: 06/26/12 

Blank Analyzed: 06/27/2012 (12F0983-BLK1) 

Arsenic mg/kg5.0ND

Barium mg/kg5.0ND

Cadmium mg/kg0.50ND

Chromium mg/kg2.0ND

Cobalt mg/kg2.0ND

Copper mg/kg5.0ND

Lead mg/kg5.0ND

Magnesium mg/kg25ND

Manganese mg/kg2.0ND

Nickel mg/kg2.0ND

Selenium mg/kg5.0ND

Zinc mg/kg10ND

LCS Analyzed: 06/27/2012 (12F0983-BS1) 

Arsenic 50.0 81-109mg/kg5.044.9 90

Barium 50.0 87-114mg/kg5.049.0 98

Cadmium 50.0 83-110mg/kg0.5044.2 88

Chromium 50.0 86-112mg/kg2.048.4 97

Cobalt 50.0 88-111mg/kg2.047.4 95

Copper 50.0 81-110mg/kg5.048.4 97

Lead 50.0 83-113mg/kg5.046.7 93

Magnesium 1050 84-109mg/kg25971 92

Manganese 50.0 87-112mg/kg2.048.7 97

Nickel 50.0 81-114mg/kg2.047.4 95

Selenium 50.0 78-110mg/kg5.041.4 83

Zinc 50.0 82-112mg/kg1050.2 100

LCS Dup Analyzed: 06/27/2012 (12F0983-BSD1) 

Arsenic 49.0 81-109mg/kg5.044.6 91 0.6 20

Barium 49.0 87-114mg/kg5.048.2 98 2 20

Cadmium 49.0 83-110mg/kg0.5043.8 89 0.8 20

Chromium 49.0 86-112mg/kg2.048.1 98 0.7 20

Cobalt 49.0 88-111mg/kg2.046.8 95 1 20

Copper 49.0 81-110mg/kg5.047.7 97 1 20

Lead 49.0 83-113mg/kg5.046.2 94 1 20

Magnesium 1030 84-109mg/kg25960 93 1 20

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0983  Extracted: 06/26/12 

LCS Dup Analyzed: 06/27/2012 (12F0983-BSD1) 

Manganese 49.0 87-112mg/kg2.048.4 99 0.7 20

Nickel 49.0 81-114mg/kg2.047.0 96 0.8 20

Selenium 49.0 78-110mg/kg5.041.1 84 0.7 20

Zinc 49.0 82-112mg/kg1047.3 97 6 20

Matrix Spike Analyzed: 06/27/2012 (12F0983-MS1) Source: PVF1376-07

Arsenic 50.0 75-125mg/kg5.047.1 5.81 83

Barium 50.0 75-125mg/kg5.0222 M3149 145

Cadmium 50.0 75-125mg/kg0.5041.9 0.178 83

Chromium 50.0 75-125mg/kg2.054.6 12.2 85

Cobalt 50.0 75-125mg/kg2.046.3 5.35 82

Copper 50.0 75-125mg/kg5.060.3 13.6 93

Lead 50.0 75-125mg/kg5.063.3 19.1 88

Magnesium 1050 75-125mg/kg256780 M35230 147

Manganese 50.0 75-125mg/kg2.0256 M3204 105

Nickel 50.0 75-125mg/kg2.052.3 12.9 79

Selenium 50.0 75-125mg/kg5.039.2 1.26 76

Zinc 50.0 75-125mg/kg10240 M3122 235

Matrix Spike Dup Analyzed: 06/27/2012 (12F0983-MSD1) Source: PVF1376-07

Arsenic 49.5 75-125mg/kg5.047.3 5.81 84 0.5 20

Barium 49.5 75-125mg/kg5.0235 M3149 172 6 20

Cadmium 49.5 75-125mg/kg0.5041.9 0.178 84 0.08 20

Chromium 49.5 75-125mg/kg2.054.5 12.2 85 0.2 20

Cobalt 49.5 75-125mg/kg2.046.3 5.35 83 0.03 20

Copper 49.5 75-125mg/kg5.060.8 13.6 95 0.8 20

Lead 49.5 75-125mg/kg5.061.9 19.1 86 2 20

Magnesium 1040 75-125mg/kg256900 M35230 160 2 20

Manganese 49.5 75-125mg/kg2.0257 M3204 108 0.4 20

Nickel 49.5 75-125mg/kg2.052.7 12.9 80 0.7 20

Selenium 49.5 75-125mg/kg5.039.1 1.26 76 0.3 20

Zinc 49.5 75-125mg/kg10182 M3, N1122 120 28 20

Project Manager
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PVF1519

Denise Harrington
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4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1001  Extracted: 06/28/12 

Blank Analyzed: 06/28/2012 (12F1001-BLK1) 

Mercury mg/kg0.10ND

LCS Analyzed: 06/28/2012 (12F1001-BS1) 

Mercury 1.61 80-120mg/kg0.101.59 99

LCS Dup Analyzed: 06/28/2012 (12F1001-BSD1) 

Mercury 1.73 80-120mg/kg0.101.73 100 8 20

Matrix Spike Analyzed: 06/28/2012 (12F1001-MS1) Source: PVF1297-08

Mercury 1.51 75-125mg/kg0.0911.53 0.00265 101

Matrix Spike Dup Analyzed: 06/28/2012 (12F1001-MSD1) Source: PVF1297-08

Mercury 1.54 75-125mg/kg0.101.54 0.00265 100 0.8 20

Batch: 12F1002  Extracted: 06/28/12 

Blank Analyzed: 06/28/2012 (12F1002-BLK1) 

Mercury mg/kg0.10ND

LCS Analyzed: 06/28/2012 (12F1002-BS1) 

Mercury 1.58 80-120mg/kg0.101.71 108

LCS Dup Analyzed: 06/28/2012 (12F1002-BSD1) 

Mercury 1.80 80-120mg/kg0.101.85 103 8 20

Matrix Spike Analyzed: 06/28/2012 (12F1002-MS1) Source: PVF1638-10

Mercury 1.61 75-125mg/kg0.101.68 0.00464 104

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington
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4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1002  Extracted: 06/28/12 

Matrix Spike Dup Analyzed: 06/28/2012 (12F1002-MSD1) Source: PVF1638-10

Mercury 1.74 75-125mg/kg0.101.80 0.00464 103 7 20

Batch: 12F1003  Extracted: 06/27/12 

Blank Analyzed: 06/27/2012 (12F1003-BLK1) 

Mercury mg/l0.00020ND

LCS Analyzed: 06/27/2012 (12F1003-BS1) 

Mercury 0.0100 85-115mg/l0.000200.00883 88

LCS Dup Analyzed: 06/27/2012 (12F1003-BSD1) 

Mercury 0.0100 85-115mg/l0.000200.00893 89 1 20

Matrix Spike Analyzed: 06/27/2012 (12F1003-MS1) Source: PVF1311-01

Mercury 0.0100 70-130mg/l0.000200.00831 ND 83

Matrix Spike Dup Analyzed: 06/27/2012 (12F1003-MSD1) Source: PVF1311-01

Mercury 0.0100 70-130mg/l0.000200.00858 ND 86 3 20
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TestAmerica Phoenix

PVF1519
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS BY ICP/MS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1012  Extracted: 06/26/12 

Blank Analyzed: 06/29/2012 (12F1012-BLK1) 

Uranium mg/kg0.050ND

LCS Analyzed: 06/29/2012 (12F1012-BS1) 

Uranium 5.00 80-120mg/kg0.0505.05 101

LCS Dup Analyzed: 06/29/2012 (12F1012-BSD1) 

Uranium 5.00 80-120mg/kg0.0505.14 103 2 20

Matrix Spike Analyzed: 06/29/2012 (12F1012-MS1) Source: PVF1519-01

Uranium 5.00 75-125mg/kg0.255.29 M40.107 104

Matrix Spike Dup Analyzed: 06/29/2012 (12F1012-MSD1) Source: PVF1519-01

Uranium 5.00 75-125mg/kg0.255.19 M4, N10.107 102 2 20

Batch: 12F1184  Extracted: 06/29/12 

Blank Analyzed: 06/30/2012 (12F1184-BLK1) 

Uranium mg/l0.0010ND

LCS Analyzed: 06/30/2012 (12F1184-BS1) 

Uranium 0.100 85-115mg/l0.00100.0978 98

LCS Dup Analyzed: 06/30/2012 (12F1184-BSD1) 

Uranium 0.100 85-115mg/l0.00100.0965 96 1 20

Matrix Spike Analyzed: 06/30/2012 (12F1184-MS1) Source: PVF1894-02

Uranium 0.100 70-130mg/l0.00100.0932 ND 93

Project Manager

TestAmerica Phoenix

PVF1519

Denise Harrington

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 24 of 33>



4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TOTAL METALS BY ICP/MS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1184  Extracted: 06/29/12 

Matrix Spike Dup Analyzed: 06/30/2012 (12F1184-MSD1) Source: PVF1894-02

Uranium 0.100 70-130mg/l0.00100.0967 ND 97 4 20
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

DISSOLVED METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0953  Extracted: 06/26/12 

Blank Analyzed: 06/26/2012 (12F0953-BLK1) 

Mercury mg/l0.00020ND

LCS Analyzed: 06/26/2012 (12F0953-BS1) 

Mercury 0.0100 85-115mg/l0.000200.00968 97

LCS Dup Analyzed: 06/26/2012 (12F0953-BSD1) 

Mercury 0.0100 85-115mg/l0.000200.00986 99 2 20

Matrix Spike Analyzed: 06/26/2012 (12F0953-MS1) Source: PVF0959-04

Mercury 0.0100 70-130mg/l0.000200.0101 ND 101

Matrix Spike Dup Analyzed: 06/26/2012 (12F0953-MSD1) Source: PVF0959-04

Mercury 0.0100 70-130mg/l0.000200.00978 ND 98 3 20

Batch: 12F1010  Extracted: 06/26/12 

Blank Analyzed: 06/27/2012 (12F1010-BLK1) 

Arsenic mg/l0.10ND

Barium mg/l0.010ND

Cadmium mg/l0.0010ND

Chromium mg/l0.010ND

Cobalt mg/l0.040ND

Copper mg/l0.010ND

Lead mg/l0.015ND

Magnesium mg/l2.0ND

Manganese mg/l0.010ND

Nickel mg/l0.010ND

Selenium mg/l0.10ND

Zinc mg/l0.050ND
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TestAmerica Phoenix

PVF1519
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4625 East Cotton Center Blvd. Ste 189,  Phoenix, AZ  85040 (602) 437-3340  Fax:(602) 

454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

DISSOLVED METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1010  Extracted: 06/26/12 

LCS Analyzed: 06/27/2012 (12F1010-BS1) 

Arsenic 1.00 85-115mg/l0.100.988 99

Barium 1.00 85-115mg/l0.0101.02 102

Cadmium 1.00 85-115mg/l0.00100.949 95

Chromium 1.00 85-115mg/l0.0101.00 100

Cobalt 1.00 85-115mg/l0.0400.991 99

Copper 1.00 85-115mg/l0.0100.940 94

Lead 1.00 85-115mg/l0.0150.968 97

Magnesium 21.0 85-115mg/l2.020.4 97

Manganese 1.00 85-115mg/l0.0100.999 100

Nickel 1.00 85-115mg/l0.0101.01 101

Selenium 1.00 85-115mg/l0.100.989 99

Zinc 1.00 85-115mg/l0.0501.05 105

LCS Dup Analyzed: 06/27/2012 (12F1010-BSD1) 

Arsenic 1.00 85-115mg/l0.100.985 98 0.3 20

Barium 1.00 85-115mg/l0.0101.01 101 0.4 20

Cadmium 1.00 85-115mg/l0.00100.947 95 0.1 20

Chromium 1.00 85-115mg/l0.0101.00 100 0.006 20

Cobalt 1.00 85-115mg/l0.0400.990 99 0.1 20

Copper 1.00 85-115mg/l0.0100.937 94 0.2 20

Lead 1.00 85-115mg/l0.0150.965 97 0.3 20

Magnesium 21.0 85-115mg/l2.020.6 98 1 20

Manganese 1.00 85-115mg/l0.0101.00 100 0.5 20

Nickel 1.00 85-115mg/l0.0101.00 100 0.3 20

Selenium 1.00 85-115mg/l0.100.987 99 0.3 20

Zinc 1.00 85-115mg/l0.0501.05 105 0.4 20

Matrix Spike Analyzed: 06/27/2012 (12F1010-MS1) Source: PVF1519-07

Arsenic 1.00 70-130mg/l0.101.01 0.0117 100

Barium 1.00 70-130mg/l0.0101.05 0.0508 100

Cadmium 1.00 70-130mg/l0.00100.952 ND 95

Chromium 1.00 70-130mg/l0.0100.996 ND 100

Cobalt 1.00 70-130mg/l0.0400.979 ND 98

Copper 1.00 70-130mg/l0.0100.949 0.00276 95

Lead 1.00 70-130mg/l0.0150.964 ND 96

Magnesium 21.0 70-130mg/l2.045.7 27.1 89
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

DISSOLVED METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1010  Extracted: 06/26/12 

Matrix Spike Analyzed: 06/27/2012 (12F1010-MS1) Source: PVF1519-07

Manganese 1.00 70-130mg/l0.0101.00 ND 100

Nickel 1.00 70-130mg/l0.0100.985 ND 98

Selenium 1.00 70-130mg/l0.100.999 0.0177 98

Zinc 1.00 70-130mg/l0.0501.05 0.0214 103

Matrix Spike Dup Analyzed: 06/27/2012 (12F1010-MSD1) Source: PVF1519-07

Arsenic 1.00 70-130mg/l0.101.01 0.0117 100 0.03 20

Barium 1.00 70-130mg/l0.0101.05 0.0508 100 0.5 20

Cadmium 1.00 70-130mg/l0.00100.944 ND 94 0.8 20

Chromium 1.00 70-130mg/l0.0100.994 ND 99 0.2 20

Cobalt 1.00 70-130mg/l0.0400.978 ND 98 0.2 20

Copper 1.00 70-130mg/l0.0100.947 0.00276 94 0.2 20

Lead 1.00 70-130mg/l0.0150.963 ND 96 0.1 20

Magnesium 21.0 70-130mg/l2.045.8 27.1 89 0.2 20

Manganese 1.00 70-130mg/l0.0100.998 ND 100 0.6 20

Nickel 1.00 70-130mg/l0.0100.981 ND 98 0.4 20

Selenium 1.00 70-130mg/l0.101.00 0.0177 98 0.08 20

Zinc 1.00 70-130mg/l0.0501.05 0.0214 103 0.3 20
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

DISSOLVED METALS BY ICP/MS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F1180  Extracted: 06/29/12 

Blank Analyzed: 06/30/2012 (12F1180-BLK1) 

Uranium mg/l0.0010ND

LCS Analyzed: 06/30/2012 (12F1180-BS1) 

Uranium 0.100 85-115mg/l0.00100.0970 97

LCS Dup Analyzed: 06/30/2012 (12F1180-BSD1) 

Uranium 0.100 85-115mg/l0.00100.0920 92 5 20

Matrix Spike Analyzed: 06/30/2012 (12F1180-MS1) Source: PVF1837-04

Uranium 0.100 70-130mg/l0.00100.0990 0.00327 96

Matrix Spike Dup Analyzed: 06/30/2012 (12F1180-MSD1) Source: PVF1837-04

Uranium 0.100 70-130mg/l0.00100.0979 0.00327 95 1 20
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0869  Extracted: 06/22/12 

Blank Analyzed: 06/23/2012 (12F0869-BLK1) 

Alkalinity as CaCO3 mg/l6.0ND

Bicarbonate Alkalinity as CaCO3 mg/l6.0ND

Carbonate Alkalinity as CaCO3 mg/l6.0ND

Hydroxide Alkalinity as CaCO3 mg/l6.0ND

Alkalinity, Phenolphthalein mg/l6.0ND

LCS Analyzed: 06/23/2012 (12F0869-BS2) 

Alkalinity as CaCO3 250 90-110mg/l6.0253 101

LCS Dup Analyzed: 06/23/2012 (12F0869-BSD2) 

Alkalinity as CaCO3 250 90-110mg/l6.0254 102 0.4 20

Duplicate Analyzed: 06/23/2012 (12F0869-DUP1) Source: PVF1504-01

Alkalinity as CaCO3 mg/l6.0140 140 0.002 20

Bicarbonate Alkalinity as CaCO3 mg/l6.0140 140 0.002 20

Carbonate Alkalinity as CaCO3 mg/l6.0ND ND 20

Hydroxide Alkalinity as CaCO3 mg/l6.0ND ND 20

Alkalinity, Phenolphthalein mg/l6.0ND ND 20

Duplicate Analyzed: 06/23/2012 (12F0869-DUP2) Source: PVF1504-03

Alkalinity as CaCO3 mg/l6.0169 169 0.2 20

Bicarbonate Alkalinity as CaCO3 mg/l6.0169 169 0.2 20

Carbonate Alkalinity as CaCO3 mg/l6.0ND ND 20

Hydroxide Alkalinity as CaCO3 mg/l6.0ND ND 20

Alkalinity, Phenolphthalein mg/l6.0ND ND 20

Batch: 12F0880  Extracted: 06/22/12 

Blank Analyzed: 06/22/2012 (12F0880-BLK1) 

Total Suspended Solids mg/l1.0ND
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454-9303

Engineering/Remediation Resources Group, Inc.

4585 Pacheco Blvd.

Martinez, CA 94553-2233

Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 12F0880  Extracted: 06/22/12 

LCS Analyzed: 06/22/2012 (12F0880-BS1) 

Total Suspended Solids 200 90-110mg/l10200 100

LCS Dup Analyzed: 06/22/2012 (12F0880-BSD1) 

Total Suspended Solids 200 90-110mg/l10199 100 0.5 10

Duplicate Analyzed: 06/22/2012 (12F0880-DUP1) Source: PVF1436-01

Total Suspended Solids mg/l40344 360 5 10

Duplicate Analyzed: 06/22/2012 (12F0880-DUP2) Source: PVF1482-01

Total Suspended Solids mg/l2005100 R94580 11 10
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Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

DATA QUALIFIERS AND DEFINITIONS

D1 Sample required dilution due to matrix.

M3 The spike recovery value is unusable since the analyte concentration in the sample is disproportionate to the spike 

level. The associated blank spike recovery was acceptable.

M4 The analysis of the spiked sample required a dilution such that the spike recovery calculation does not provide useful 

information. The associated blank spike recovery was acceptable.

N1 See case narrative.

Q8 Insufficient sample received to meet method QC requirements. Batch QC requirements satisfy ADEQ policies 

0154.000 and 0155.000.

R9 Sample RPD exceeded the laboratory acceptance limit

T2 Cited ADHS licensed method does not contain this analyte as part of method compound list.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND

ADDITIONAL COMMENTS

For Extractable Fuel Hydrocarbons (EFH, DRO, ORO) by 8015b/d :

Unless otherwise noted, Extractable Fuel Hydrocarbons  by method 8015b/d  (EFH, DRO, ORO) are quantitated against a Diesel Fuel 

Standard.
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Attention:  Samantha Caruthers-Knight

Sampled:

Received:

06/15/12-06/19/12

06/20/12Report Number:

Project ID:

PVF1519

2011-149

Certification Summary

Method Matrix Nelac Arizona

TestAmerica Phoenix

Soil X8015AZ R.1

Water XEPA 200.7

Water XEPA 200.8

Water XEPA 245.1

N/ASoil XEPA 6010B

Soil XEPA 6020

Soil XEPA 7471A

Water XEPA 8015D

Water XSM 2320B

Water XSM 2540D

Water XSM2340B

Nevada and NELAP provide analyte specific accreditations.  Analyte specific information for TestAmerica may be obtained by contacting 

the laboratory or visiting our website at www.testamericainc.com
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EMSL Analytical, Inc.

200 Route 130 North  Cinnaminson, NJ  08077

Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com / cinnasblab@EMSL.com

ERRG25
041216229EMSL Order ID:

Customer ID:

Customer PO:

Project ID:

Attn: 

Proj: 2011-149

Phone:       (925) 969-0750

Fax:       

Collected:       06/17/2012

Received:       06/22/2012

Analyzed:       07/06/2012

Samantha Caruthers-Knight

Engineering/Remediation Resources Group

4585 Pacheco Blvd

Suite 200

Martinez, CA  94553

Test Report: Determination of Asbestos Structures > 10µm in Water 

Performed by the 100.2 Method (EPA 600/R-94/134)

Sample

Filtration

Date/Time

Sample ID

Client / EMSL

ASBESTOS

Confidence 

Limits

ConcentrationAnalytical

Sensitivity

Fibers 

Detected

Asbestos 

Types
Area

Analyzed

(mm²)

Effective

Filter 

Area

(mm²)

Original

Sample Vol. 

Filtered

(ml) MFL (million fibers per liter)

PA-MC-GW-01

041216229-0001

6/22/2012

12:30 PM

 12805 0.2640 0.97ND <0.97 0.00 - 3.60
None Detected

Due to excessive particulate the analytical sensitivity of 0.2 MFL as 

required by the method was not reached.

PA-MT-SW-01

041216229-0002

6/22/2012

12:30 PM

 12800.20 0.2640 24.00ND <24.00 0.00 - 89.00
None Detected

Due to excessive particulate the analytical sensitivity of 0.2 MFL as 

required by the method was not reached.

Samples ozonated priort to analysis,

Page 1 of 1Test Report: TEM100.2-7.26.4  Printed: 7/06/2012 04:34PM

Analyst(s)

Stephen Siegel, CIH, Laboratory Manager

 or Other Approved Signatory
Any questions please contact Steve Siegel.

Sample collection and containers provided by the client, acceptable bottle blank level is defined as ≤0.01MFL>10um. ND=None Detected. This report may not be reproduced, except in full, 

without written permission by EMSL Analytical, Inc. The test results contained within this report meet the requirements of NELAC unless otherwise noted. This report relates only to the  

samples reported above. Samples received in good condition unless otherwise noted.

Samples analyzed by EMSL Analytical, Inc. Cinnaminson, NJ NELAC NJ DEP 03036

Steig Breloff (2)

Initial report from: 07/06/2012 14:16:55



EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-MT-SD-01
041216520-0001

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV1-SS-01
041216520-0002

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

PA-ATV1-SS-02
041216520-0003

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV1-SS-03
041216520-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV1-SS-04
041216520-0005

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV1-SS-05
041216520-0006

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

PA-ATV1-SS-07
041216520-0007

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 1

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-ATV2-SS-01
041216520-0008

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV1-SS-06
041216520-0009

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-MC-SS-01
041216520-0010

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

PA-MC-SS-02
041216520-0011

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-MC-SS-03
041216520-0012

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-MC-SS-04
041216520-0013

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

PA-MC-SS-05
041216520-0014

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 2

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-UT-SD-01
041216520-0015

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-02
041216520-0016

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-03
041216520-0017

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-04
041216520-0018

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-05
041216520-0019

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-06
041216520-0020

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-07
041216520-0021

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 3

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-ATV2-SS-08
041216520-0022

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-09
041216520-0023

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-10
041216520-0024

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-11
041216520-0025

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-ATV2-SS-12
041216520-0026

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-MA-SS-01
041216520-0027

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

PA-MA-SS-02
041216520-0028

Brown
Non-Fibrous
Homogeneous

Chrysotile5.75%Non-fibrous (other)94.25%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 4

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-MA-SS-03
041216520-0029

Brown
Non-Fibrous
Homogeneous

Chrysotile9.50%Non-fibrous (other)90.50%

PA-MA-SS-04
041216520-0030

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-MA-SS-05
041216520-0031

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

PA-UW-SS-01
041216520-0032

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-UW-SS-02
041216520-0033

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-UW-SS-03
041216520-0034

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-UW-SS-04
041216520-0035

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 5

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-UW-SS-05
041216520-0036

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

PA-UW-SS-06
041216520-0037

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

PA-UW-WP-07
041216520-0038

Brown
Non-Fibrous
Homogeneous

Chrysotile13.75%Non-fibrous (other)86.25%

PA-UW-WP-08
041216520-0039

Brown
Non-Fibrous
Homogeneous

Chrysotile2.25%Non-fibrous (other)97.75%

PA-UW-WP-09
041216520-0040

Brown
Non-Fibrous
Homogeneous

Chrysotile5.00%Non-fibrous (other)95.00%

PA-BG-SS-01
041216520-0041

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-BG-SS-02
041216520-0042

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 6

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675 / (856) 786-5974
http://www.emsl.com cinnasblab@EMSL.com

041216520
CustomerID: ERRG25
CustomerPO:
ProjectID:

EMSL Order:

Attn: Samantha Caruthers-Knight
Engineering/Remediation Resources Group
4585 Pacheco Blvd
Suite 200
Martinez, CA 94553

Received: 06/22/12 9:30 AM

2011-149

Fax:
Phone: (925) 969-0750

Project:

7/8/2012Analysis Date:
6/15/2012Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 
Method with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

PA-BG-SS-03
041216520-0043

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-BG-SS-04
041216520-0044

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

PA-PC-WP-01
041216520-0045

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

PA-PT-SD-01
041216520-0046

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Stephen Siegel, CIH, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 7/8/2012 6:02:27 PM 7

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product certification, 
approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some samples may contain asbestos 
fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional analysis via TEM. Samples received in good 
condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (1)
Matthew Batongbacal (45)

Initial report from 07/08/2012  18:02:27

http://www.emsl.com
mailto:cinnasblab@EMSL.com


EMSL Analytical, Inc. 

Asbestos Data Package 

Engineering/Remediation Resources Group, Inc. 
Project 2011-149 Phillip's Mine 

Data Package 1 

EMSL Order ID 041216273 
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1. Case Narrative 



• 
August 7, 2012 

Engineering/Remediation Resources Group 
Samantha Caruthers-Knight 
4585 Pacheco Blvd 
Suite 200 
Martinez, CA 94553 
Phone: (925)-969-0750 

Re: Narrative, TEM ISO 10312 & ISO 13794; Phillip's Mine; EMSL order ID 041216273 
Dear Samantha: 

EMSL ANALYTICAL, INC. 
200 RT. 130 NORTH 

CINNAMINSON, NJ 08077 

PHONE: {800) 220-3675 
FAX: {856) 786-0235 

On June 22, 2012, EMSL Analytical, Inc. in Cinnaminson, NJ received forty-eight air samples via FedEx for 
asbestos content analysis via TEM ISO 10312. The samples were logged in following normal lab procedures. 
Samples were received under Chain of Custody from Engineering/Remediation Resources Group and arrived 
in good condition. 

TEM ISO 10312 

TEM analysis was performed using the following method: TEM ISO 10312: 1995-05-01 Ambient Air-Determination 
of Asbestos Fibres-Direct Transfer Transmission Electron Microscopy. Client specified analysis utilizing specifications 
found in Annex E. 

Client specified modifications to method as follows: 

• An analytical sensitivity of 0.002 S/cc for Ambient Air Samples and 0.004 S/cc for Activity Based Samples 
was specified verbally by client. 

• All field blanks and laboratory blanks each had 10 grid openings analyzed. 
• PCM (0.8u) 25mm MCE cassettes were used for sampling. 
• Aspect ratio applied was modified to greater than or equal to 3: 1. 
• A minimum of 4 grid openings were analyzed, from 2 separate grid preparations. 
• Width requirement of countable structures was altered to 0.25 microns. 
• Structures greater than 5.0 microns in length were recorded. 

Results 
Samples were analyzed via transmission electron microscopy (TEM) using procedures from ISO 10312. Analysis was 
performed on a JEOL 100 CX II microscope at approximately 10,000X. Analysis was performed in EMSL's New York, 
NY laboratory. 

The following results were edited and reported on 7/27/2012: 
041216273-0027 



• 
The following results were edited and reported on 8/3/2012: 

EMSL ANALYTICAL, INC. 
200 RT. 130 NORTH 

CINNAMINSON, NJ 08077 

PHONE: (800) 220-3675 
FAX: (856) 786-0235 

041216273-0017, 041216273-0030, 041216273-0036, 041216273-0045 along with benchsheets for sample 041216273-
0024. 

TEM ISO 13794 

TEM analysis was performed using the following method for applicable samples: TEM ISO 13794: 1999-07-15 
Ambient Air-Determination of Asbestos Fibres-Indirect Transfer Transmission Electron Microscopy. Samples that were 
deemed overloaded or displayed a non uniform deposition, either before or after analysis by ISO 10312, proceeded to 
analysis by ISO 13794 following approval from client. Filter remnants were slowly ashed and the residue was 
suspended in de-ionized water. An aliquot of each suspension was filtered onto an MCE filter. 

The following samples were analyzed via ISO 13794: 
EMSL sample ID: 041216273-0016; Client sample ID: PA-ATVI-AM-03 
EMSL sample ID: 041216273-0017; Client sample ID: PA-ATVI-AM-04 
EMSL sample ID: 041216273-0040; Client sample ID: PA-ATV2-AM-04 

All client-specified modifications for TEM ISO 10312 were also applied to samples analyzed by ISO 13 794. 

Results 
Samples were analyzed via transmission electron microscopy (TEM) using procedures from ISO 13794. Analysis was performed 
on a JEOL 1200 EX microscope at approximately lO,OOOX. Analysis was performed in EMSL's Cinnaminson, NJ laboratory. 

All reports for samples analyzed by TEM ISO 13794 were amended and reported on 7/27/2012. 

Quality Control Performed 
The Quality Control (QC) and equipment calibration was performed in compliance with EMSL's Quality Assurance 
Manual. For this order ID, three inter-analyst QC's were analyzed as well as one intra-analyst QC. Five lab blanks, one 
ashing blank, one filtration blank, and one hood blank were analyzed for this sample set. All QC results presented 
within this package were found to be concordant. 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 
and for completeness, for other than the conditions detailed above. In addition, I certify, that to the best of my 
knowledge and belief, the data as reported are true and accurate. Release ofthe data contained in this data 
package has been authorized by the Laboratory Manager(s) or his designee, as verified by the following 
signature( s ). 

Robyn Denton 

01 ~(l AOI~ 
Date6 

Asbestos Laboratory Manager 
EMSL Cinnaminson, NJ 



2. Tabulated Sample Results 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/5/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole):· 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Non-Countable Asbestos structure present during analysis. 
Particulate loading 1-5% 

041216273-0001 
PA-MC-AA-01 

6/16/2012 
DY 

791.1 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 

> 5.0 microns 
0.25 microns 

0.0130 mm2 

19 
0.0018 Str/cc 

0 
0 
0 
0 
0 
0 

< 0.0054 Str/cc 
< 0.0054 Str/cc 

N/A Str/cc 
< 0.0054 Str/cc 

N/A Str/cc 
< 0.0054 Str/cc 

< 0.0054 Str/cc 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/5/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate loading 1-5% 

041216273-0002 
PA-MC-AA-03 
6/16/2012 

DY 
709.155 Liters 

385 mm2 

CD 
ADX 

-10,000 X 
3:1 

> 5.0 microns 
0.25 microns 

0.0130 mm2 

21 
0.00190 Str/cc 

0 
0 
0 
0 
0 
0 

< 0.0057 Str/cc 
< 0.0057 Str/cc 

N/A Str/cc 
< 0.0057 Str/cc 

N/A Str/cc 
< 0.0057 Str/cc 

< 0.0057 Str/cc 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 6/26/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 8% 

> 

< 
< 

< 

< 

< 

041216273-0003 
PA-MC-AM-04 

6/16/2012 
PH 

483.975 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

16 
0.0038 Str/cc 

0 
0 
0 
0 
0 
0 

0.0114 Str/cc 
0.0114 Str/cc 

N/A Str/cc 
0.0114 Str/cc 

N/A Str/cc 
0.0114 Str/cc 

0.0114 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air- Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-5% 

> 

041216273-0004 
PA-MC-AA-02 

6/16/2012 
DY 

641.325 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 
0.013 

24 
0.0019 

0 
0 
0 
0 
0 
0 

microns 
mm2 

Str/cc 

< 0.0058 
< 0.0058 

N/A 

Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 

< 0.0058 
N/A 

< 0.0058 

< 0.0058 Str/cc 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 6/26/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air- Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3% 

> 

< 
< 

< 

< 

< 

041216273-0005 
PA-MC-AM-01 

6/16/2012 
PH 

487.575 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

16 
0.0037 Str/cc 

0 
0 
0 
0 
0 
0 

0.0111 Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

0.0111 Str/cc 

-/(¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/5/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1 0% 

> 

< 
< 

< 

< 

< 

041216273-0006 
PA-MC-AM-03 

6/16/2012 
Gl 

561.6 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

15 
0.0035 Str/cc 

1 
1 
1 
1 
1 
1 

0.0166 Str/cc 
0.0166 Str/cc 

N/A Str/cc 
0.0166 Str/cc 

N/A Str/cc 
0.0166 Str/cc 

0.0166 Str/cc 

~.•· .... · .. ~····.·· .. · . . 
/. . ' 

. 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air- Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10% 

> 

< 
< 

< 

< 

< 

041216273-0007 
PA-MC-AM-02 

6/16/2012 
AF 

584.55 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

14 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 10312-Ambient Air- Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate loading 1 0-15% 

> 

< 
< 

< 

< 

< 

041216273-0008 
PA-A TV1-AA-0 1 

6/17/2012 
AF 

493.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

31 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-k!¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate loading 10-15% 

> 

< 
< 

< 

< 

< 

041216273-0009 
PA-ATV1-AA-02 

6/17/2012 
AF 

374.94 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

40 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A/ Str/cc 
0.0057 Str/cc 

N/A/ Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-5% 

> 

< 
< 

< 

< 

< 

041216273-0010 
PA-ATV1-AA-03 

6/17/2012 
AF 

375.85 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

40 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

{!~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5% 

> 

< 
< 

< 

< 

< 

041216273-0011 
PA-ATV1-M-04 

6/17/2012 
AF 

377.1 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

40 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5% 

> 

< 
< 

< 

< 

< 

041216273-0012 
PA-ATV1-AA-05 

6/17/2012 
DY 

385.38 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

40 
0.0019 Str/cc 

1 
1 
1 
1 
1 
1 

0.0090 Str/cc 
0.0090 Str/cc 
<N/A Str/cc 

0.0090 Str/cc 
N/A Str/cc 

0.0090 Str/cc 

0.0090 Str/cc 

-E¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 15-20% 

> 

< 
< 

< 

< 

< 

041216273-0013 
PA-ATV1-AA-06 

6/17/2012 
DY 

512.28 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

30 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole} 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10% 

> 

< 
< 

< 

< 

< 

041216273-0014 
PA-ATV1-AM-01 

6/17/2012 
ES 

430.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

19 
0.0035 Str/cc 

0 
0 
0 
0 
0 
0 

0.0105 Str/cc 
0.0105 Str/cc 

N/A Str/cc 
0.0105 Str/cc 

N/A Str/cc 
0.0105 Str/cc 

0.0105 Str/cc 

1(4~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/6/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 

> 

< 
< 

< 

< 

< 

041216273-0015 
PA-ATV1-AM-02 

6/17/2012 
ES 

403.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

20 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

.(2~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/20/2012 

Report Date: 07/26/12 

ISO 13794-Ambient Air - Determination of Asbestos Fibers 
Indirect Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 

Area of collection filter: 

Area of analytical filter: 
Percent of filter Ashed: 
Volume of water used for ash dispersal: 
Volume of dispersion applied to analytical filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: > 
Minimum width to be counted: > 

Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 
Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 
Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Indirect preparation 
Revised 07126112 

< 
< 

< 

< 

< 

041216273-0016 
PA-ATV1-AM-03 

6/17/2012 
PH 

396.36 Liters 

385 mm2 

364.9 mm2 

100 % 
40 mL 
5 mL 

CD 
ADX 

-20,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0132 mm2 

10 
0.0558 Str/cc 

0 
0 
0 
0 
0 
0 

0.1668 Str/cc 
0.1668 Str/cc 

NA Str/cc 
0.1668 Str/cc 

NA Str/cc 
0.1668 Str/cc 

0.1668 Str/cc 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/7/2012 

Report Date: 08/03/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 50-60 %. Sample overloaded with 

particulate and could not be analyzed 

> 

041216273-0017 
PA-ATV1-AM-04 

6/17/2012 
JA 

381.6 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

N/A Str/cc 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 

Str/cc 

~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/20/2012 

Report Date: 07/26/12 

ISO 13794-Ambient Air - Determination of Asbestos Fibers 
Indirect Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Area of analytical filter: 
Percent of filter Ashed: 
Volume of water used for ash dispersal: 
Volume of dispersion applied to analytical filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 
Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 
Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Indirect preparation 
Revised 7126/2012 

> 
> 

< 
< 

< 

< 

< 

041216273-0017 
PA-ATV1-AM-04 

6/17/2012 
PH 

381.6 Liters 
385 mm2 

364.9 mm2 

75 % 
40 mL 
5 mL 

CD 
ADX 

-20,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0132 mm2 

10 
0.0773 Str/cc 

1 
1 
1 
1 
1 
1 

0.3664 Str/cc 
0.2311 Str/cc 

NA Str/cc 
0.3664 Str/cc 

NA Str/cc 
0.2311 Str/cc 

0.3664 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/7/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-5 % 

> 

< 
< 

< 

< 

< 

041216273-0018 
PA-MA-AA-01 

6/17/2012 
JA 

374.94 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

40 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

R_~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/9/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-2 % 

> 

< 
< 

< 

< 

< 

041216273-0019 
PA-MA-AA-02 

6/17/2012 
Gl 

375.84 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

40 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

.e~ ~ ' 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/9/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

, Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 
Significant amount of non-countable asbestos observed. 
Structures were not countable due to structure size. 

> 

< 

< 
< 

041216273-0020 
PA-MA-AM-01 

6/17/2012 
Gl 

430.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

19 
0.0036 Str/cc 

8 
8 
8 
8 
3 
8 

0.0288 Str/cc 
0.0108 Str/cc 
0.0124 Str/cc 
0.0568 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0288 Strlcc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/2/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5% 
Significant amount of non-countable asbestos observed. 
Structures were not countable due to structure size. 

> 

< 

< 

041216273-0021 
PA-MA-AM-02 

6/17/2012 
Gl 

458.82 
385 
CD 

ADX 
-10,000 

3:1 
5.0 

0.25 
0.0130 

18 
0.0035 

11 
11 
11 
11 
5 
11 

0.0385 
0.0105 
0.0192 
0.0689 

N/A 
0.0105 
0.0105 
0.0385 

Liters 
mm2 

X 

microns 
microns 
mm2 

Str/cc 

Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 

Str/cc 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/9/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper.95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10 % 
Significant amounts of non countable asbestos observed. 
Structures were not counab/e due to structure size. 
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< 
< 

< 

< 

< 

041216273-0022 
PA-MA-AM-03 

6/17/2012 
AF 

396.36 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

20 
0.0037 Str/cc 

0 
0 
0 
0 
0 
0 

0.0111 Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

0.0111 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/9/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10 % 
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< 

< 

< 

< 

041216273-0023 
PA-MA-AM-04 

6/17/2012 
JA 

381.6 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

21 
0.0036 Str/cc 

2 
2 
2 
2 
2 
2 

0.0227 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0227 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0227 Str/cc 

.e¥ ~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 
Significant amount of non-countable asbestos observed. 
Structures not countable due to structures size. 
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< 

041216273-0024 
PA-MA-AM-05 

6/17/2012 
Gl 

403.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

20 
0.0036 Str/cc 

5 
5 
5 
5 
3 
5 

0.0180 Str/cc 
0.0108 Str/cc 
0.0058 Str/cc 
0.0420 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0180 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer 10: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-2 % 
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041216273-0025 
PA-UW-M-01 

6/18/2012 
Gl 

393.9 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

39 
0.0018 Str/cc 

0 
0 
0 
0 
0 
0 

0.0054 Str/cc 
0.0054 Str/cc 

N/A Str/cc 
0.0054 Str/cc 

N/A Str/cc 
0.0054 Str/cc 

0.0054 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-2 % 
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041216273-0026 
PA-UW-AA-02 

6/18/2012 
Gl 

406.9 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

37 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

.e~~ . . 

Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 
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< 

041216273-0027 
PA-UW-AM-01 

6/18/2012 
Gl 

468.195 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

17 
0.0036 Str/cc 

2 
2 
2 
2 
1 
1 

0.0227 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0227 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0227 Str/cc 

-E¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10 % 
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< 
< 

< 

< 

< 

041216273-0028 
PA-UW-AM-02 

6/18/2012 
AF 

423.54 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

19 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 
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< 
< 

< 

< 

< 

041216273-0029 
PA-UW-AM-03 

6/18/2012 
AF 

398.19 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

20 
0.0036 Str/cc 

1 
1 
1 
1 
1 
1 

0.0171 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0171 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0171 Str/cc 

-e~.~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight . 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 08/03/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 7-1 0 % 

> 

< 

< 

041216273-0030 
PA-UW-AM-04 

6/18/2012 
Gl 

456.69 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

18 
0.0035 Str/cc 

5 
5 
5 
5 
1 
5 

0.0175 Str/cc 
0.0105 Str/cc 
0.0057 Str/cc 
0.0408 Str/cc 

N/A Str/cc 
0.0105 Str/cc 

0.0175 Str/cc 

~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resourc~s Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-10% 

> 

< 
< 

< 

< 

< 

041216273-0031 
PA-UW-AM-05 

6/18/2012 
AF 

503.295 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

16 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

-e¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 07/10/12 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 5-7 % 

> 

< 
< 

< 

< 

< 

041216273-0032 
PA-ATV2-AA-01 

6/18/2012 
AF 

424.2 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

36 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

. .(!~ ~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3% 

> 

< 
< 

< 

< 

< 

041216273-0033 
PA-A TV2 -AA-02 

6/18/2012 
ES 

438.27 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

35 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-e¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/10/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3 % 

> 

< 
< 

< 

< 

< 

041216273-0034 
PA-ATV2-AA-03 

6/18/2012 
ES 

396.8 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

38 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles> 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 

> 

< 
< 

< 

< 

< 

041216273-0035 
PA-A TV2-AA-04 

6/18/2012 
Gl 

425 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

36 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 08/03/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1- 3 % 

> 

< 
< 

< 

< 

< 

041216273-0036 
PA-ATV2-AA-05 

6/18/2012 
Gl 

513.36 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

30 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3 % 

> 

< 
< 

< 

< 

< 

041216273-0037 
PA-A TV2 -AM-0 1 

6/18/2012 
Gl 

432.18 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

19 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 

> 

< 
< 

< 

< 

< 

041216273-0038 
PA-A TV2-AM-02 

6/18/2012 
Gl 

390.96 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

20 
0.0037 Str/cc 

2 
2 
2 
2 
2 
2 

0.0233 Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0233 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

0.0233 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1 0-15 % 

> 

< 
< 

< 

< 

< 

041216273-0039 
PA-ATV2-AM-03 

6/18/2012 
Gl 

367.56 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

22 
0.0036 Str/cc 

0 
0 
0 
0 
0 
0 

0.0108 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0108 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/20/2012 

Report Date: 07/26/12 

ISO 13794-Ambient Air - Determination of Asbestos Fibers 
Indirect Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 

Area of collection filter: 

Area of analytical filter: 
Percent of filter Ashed: 
Volume of water used for ash dispersal: 
Volume of dispersion applied to analytical filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 

Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 
Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 
Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Indirect preparation 
Revised 712612012 

> 
> 

< 
< 

< 

< 

< 

041216273-0040 
PA-ATV2-AM-04 

6/18/2012 
PH 

421.56 Liters 

385 mm2 

364.9 mm2 

100 % 
40 mL 
5 mL 

CD 
ADX 

-20,000 X 
3:1 
5.0 microns 

0.25 microns 

0.0132 mm2 

10 
0.0525 Str/cc 

0 
0 
0 
0 
0 
0 

0.1570 Str/cc 
0.1570 Str/cc 

NA Str/cc 
0.1570 Str/cc 

NA Str/cc 
0.1570 Str/cc 

0.1570 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 7-10% 

> 

< 
< 

< 

< 

< 

041216273-0041 
PA-A TV2 -AM-05 

6/18/2011 
DY 

464.58 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

17 
0.0037 Str/cc 

0 
0 
0 
0 
0 
0 

0.0111 Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

0.0111 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 7-10 % 

> 

< 
< 

< 

< 

< 

041216273-0042 
PA-BG-AM-01 

6/19/2012 
DY 

372.96 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

21 
0.0038 Str/cc 

0 
0 
0 
0 
0 
0 

0.0114 Str/cc 
0.0114 Str/cc 

N/A Str/cc 
0.0114 Str/cc 

N/A Str/cc 
0.0114 Str/cc 

0.0114 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 

> 

< 
< 

< 

< 

< 

041216273-0043 
PA-BG-AM-02 

6/19/2012 
Gl 

363.78 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

22 
0.0037 Str/cc 

1 
1 
1 
1 
0 
1 

0.0175 Str/cc 
0.0175 Str/cc 

N/A Str/cc 
0.0175 Str/cc 

N/A Str/cc 
0.0175 Str/cc 

0.0175 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer 10: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
AnalysisDate: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3 % 

> 

< 
< 

< 

< 

< 

041216273-0044 
PA-BG-AM-03 

6/19/2012 
Gl 

361.08 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

22 
0.0037 Str/cc 

0 
0 
0 
0 
0 
0 

0.0111 Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

N/A Str/cc 
0.0111 Str/cc 

0.0111 Str/cc 

.e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 6/26/12 

Report Date: 08/03/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 3-5 % 

> 

< 
< 

< 

< 

< 

041216273-0045 
PA-BG-AM-04 

6/19/2012 
PH 

512.28 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.013 mm2 

15 
0.0039 Str/cc 

0 
0 
0 
0 
0 
0 

0.0117 Str/cc 
0.0117 Str/cc 

N/A Str/cc 
0.0117 Str/cc 

N/A Str/cc 
0.0117 Str/cc 

0.0117 Str/cc 

~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample#: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3% 

> 

< 
< 

< 

< 

< 

041216273-0046 
PA-BG-AA-01 

6/1,9/2012 
JA 

429.3 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

36 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

k!¥~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Particulate Loading 1-3 % 

> 

< 
< 

< 

< 

< 

041216273-004 7 
PA-BG-M-02 

6/19/2012 
JA 

492.48 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 
0.25 microns 

0.0130 mm2 

31 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-e~~ 
Approved Signatory 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/11/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Field Blank 

> 

< 
< 

< 

< 

< 

041216273-0048 
PA-BC-AA-01 

6/20/2012 
JA 
0 Liters 

385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

11 
6.99 Str/mm2 

0 
0 
0 
0 
0 
0 

20.9001 Str/mm2 

20.9001 Str/mm2 

N/A Str/mm2 

20.9001 Str/mm2 

N/A Str/mm2 

20.9001 Str/mm2 

20.9001 Str/mm2 

-e~~ 
Approved Signatory 



3. Worksheets/Benchsheets 



• 
EMSL Sample ID: 041216273-0001 

Customer Sample: PA-MC-AA-01 

Sample Description: Ambient 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~ lO none I 3:1 I 5:1 
GO Analyzed: ~ 2.0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2!5 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J,Jm) Level of 

Type Primary Total Length Width ID 

If) I n1 n8 
Jj 4-
1J~ 
G~ 
\j 10 

Qq 
Or 
D~ 
D.J 
81 y 

ND= None Detected 

EMSL Analytical, Inc ~~ l)I.N-d:.~frrl: \) ~ 

?~L~·.i-51., 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

Photo EDXA 
Number Printed 

I 
I 

Page_l_ of_2.._ 



• 
EMSL Sample 10: 041216273-0001 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

13t GIO 118 
G~ F 0 rf; 

G Lo 11D 
G~ 
G 1 
01 
03 
fjj 
D1 
09 f 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

3.~5 o.r:rs A"Pf 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MC-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

-r::~c.ti_~?iit~ 
,.,. 

/ 
~u3i15 (PJ 

1£5 
ll4• 

NAM = Non Asbestos Material 

Page___l.__ of -.2..t._ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273-01 PA-MC-AA-01 82 08 ACTINOLITE 
Collected: July 06, 2012 13:58:43 

Live Time: 233.30 Count Rate: 454 Dead Time: 11.81 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Sample_72_S001.pgt 

g 

Si 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 



SAED Indexing Form 
Revision 0 

January 28, 2009 

AMPHIBOLE SAED INDEXING FORM 
EMSL Order ID 041216273 DATE: 07/10/12 

Indexing of negative number: 63115 SCOPE# 03-01 

Reference I Sample Number: PA-MC-AA-01 

Preliminary ID: ACTINOLITE By: DY 

Using Camera Constant of: 21.89 mm Angstroms 

Determined from negative number: 63094 

:-:-:.:.:.:-:.:-:-:-:-:·:·:·:-:-:-:-:·:·:·:·:·:-:·:-:·:·:·:·:·:·:·:·:·:-:-:-:-:-:.:-:-:-:-:-:-:·:-:-:-:.:·:·:·:·:·:·:·:·:·:·:·:·:·:-:·:·:·:·:.:·:·:·:-:-:·:·:·:·:·:-:-:-:-:-:-:-:-:-:·:·:·:·:·:·:·:-:·:·:·:-:.:-:·:·:·:-:·:·:·:·:·:·:<·:·:·:·:-:·:·:·: 

Measured Inter-row spacing: 4.178571429 mm 
Mean Distance between spots on Center row (d2): 2.45 mm 
Mean distance between spots on slant vector (d1): 4.7 mm 

~~~~~a~~< 
',',',':R'•'['•'•'• 

. ~::: ~:~: ~ \ :~~~~: ~: ~: ~: ~:~ :~:~:~:~:~f~%.:~:~:} :-:-:-:- ·e ·>>> . .. . ... . .. . . ... 

Inter-row spacing (Angstroms) 5.24 5.160 4.902 5.418 
d2 or hkO (Camera K/zero row dist.) 8.93 9.050 8.598 9.503 
d1 or hk1 (Camera K/slant vector dist.) 4.66 4.482 4.258 4.706 
Ratio ofhk0/hk1 1.92 2.02 1.919 2.121 
Angle of Slant Vector (Measured) 61.0 60.3 57.285 63.315 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

From SAED Reference Book, "unknown" diffraction pattern was found to 
be that of: Actinolite By: DY 

With a Zone Axis of: [ 1 00 ] 

Preliminary Identification was: I X !CORRECT 

I I INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample 10: 041216273-0002 Volume (L): 709.155 

Customer Sample: 

Sample Description: 

Pore Size (micron): 

PA-MC-AA-03 Prepped By: A.}:'¥ 
Ambient Prepped Date: e-:t[ ?-ltl 

0.45 Grid Box: Q 3 11 ~ E..kRG -o I 
EFA (mm2

): --------385 Grid Location: _c.ll-:3) 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum As(2ect Ratio: (circle one) 
GO Required: ...21" 2.2. none I 3:1 I 5:1 
GO Analyzed: :3:! 21.: 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 

Ct 13 \D 

~~ 
t)u 
G~ 
~L 
[ I 
[ 3 
[ j 

Ct 
c 9 

EMSL Analytical, Inc 

Structure No. of Structures Dimensions {!Jm) 
Type Primary Total Length 

1\~ 

'\'I 
NO= None Detected 

~~o~--\J~ 

V~L~:\-s~o 

Width 

micron 

Level of 
10 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

03-01 
0.0130 

\01ooo)( 
b.t/~--. 
1:/SjrL 

Photo EDXA I 
Number Printed 

-

Page_\ _ of ____k_ 



• 
EMSL Sample 10: 041216273-0002 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

C1 Jl n8 
Jj 
J_j 
.Jet 
J9 

[ /0 
[~ 

[Lo 
(~ 
[ 1 

G I -v 
GJ 110 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J,Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MC-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

NAM = Non Asbestos Material 

Page_J,._ of~ 



• 
0.41 ?1 R?73-0003 EMSL Sample ID: _. ·- ·--· Volume (L): 483.975 

D.LLI\Jir'_AM-04 Customer Sample: ... ···- . Prepped By: Sl\1\ 
AR~ Sample Description: ___ _ Prepped Date: ~ ·l.S·\1. 

Pore Size (micron): -- ·-

EFA (mm
2

): ---

n A&; Grid Box: S~1cii~ct 
~R!=i Grid Location: 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one} 
GO Required: 16 none I 3:1 I 5:1 

GO Analyzed: LJ:z 
Level of Analysis Chrysot1le: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2 micron 

Structure No. of Structures Dimensions (IJm) Level of 
Grid Grid Opening 

Type Primarv Total Length Width ID 

'5\ 136 ;VD 

H-1 I ! 

At1 
F1 

1-s-
{v :::>9 

13~ -ss-
C'J 

X3 ._ I 
/ F'A 

\) 

ND= None Detected 

EMSL Analytical, Inc 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: Swt.. IZOC> E~ (Oc.{ -o~) 
GO area (mm2

): C>.o c"~o 

Magnification: ~oo-c/)c 
Analyzed By: P l-hv/', 'S..:JVJ 

Analysis Date: 6/ -;.6 /t 'J.... 
Comments: ?;% pe:.t"t-.-c.u[c.~e- {C?c.J."3 

vrr-n·c.e. l ,....,.. ... !KI'S<-

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM= Non Asbestos Material 

Page_j_ of 2-



• 
EMSL Sample ID: 041216273-0003 

.~1 ~---

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MC-AM-04 

Grid Grid Opening 
Structure No. of Structures Dimensions (!Jm) Level of 

Mineral Type Sketch Photo EDXA 
Type Primary Total Length Width ID Comments Number Printed, 

B?- D/ ;Vi) 
' 

B~ J-Cb 
' 

vt-1 
p1 

j I 

J;'J- I 
\V )ttt 11/ 

--· -- -- - - -· -

ND =None Detected NAM = Non Asbestos Material 

EMSL Analytical, Inc Page__l::_ of~ 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
SAMPLE/ANALYSIS INFORMATION 

Enter Site or Project Name Here: I 
State/Federal Site or Project Identifier: 

12011-149PhillipsMine ~~Site/ProjectldentifierCode: j 2011~--. I 

Laboratory name: EMSL04 Client Sample Number: PA-MC-AM-04 Number of grids prepared: 3 
Instrument: ""J"EoL '-za>Ei Date received by lab: 06/22/12 Prepared by: 

Voltage (kV): 100 Lab Job Number: 041216273 Preparation date: 

Magnification: 
.AQOCO'f Enter one or more (a) 

Lab Sample Number: 041216273-000.1'.3 
Preparation Type: (D-Direct, I !;Indirect, IA;Indirect, ashed) 

Grid opening area (mm2
): 0.0130 Chain of Custody Number: ~-i1·\'J If sample type = air, is there loose 

material or debris in the cowl? (Y/N) 

High Mag: Low Mag: 

Scale: 1L = 1.000 1.000 Primary Filter Area (mm2
): 385 

Scale: 10= 1.000 1.000 
Sample Type: (FS=Field 

I Sample, FB;Field Blank, LT;Lot FS 
Blank, QC;Lab QCl 

Secondary Filter Area (mm2
): 

Filter Size (mm): QC Sample Type: (Not QC, l LB;Lab Blank, RS;Recount 
Same, RD, Recount Diff., NotQC 

F-factor: 

Filter Status: (A;Analyzed. 
Filter Pore Size (urn): RP;Reprep., VA;Verified 

Analysis, IL;Inte~ab) 
Q;Qve~oaded, D;Damaged, A 
M;Missing, C;Cancelled) 

Method SOP (Revision 
No.): 

Media: (Air, Dust, Dustfall, N/A) Air Analyzed by: p {-/e.rris~ 
Grid Storage Location: 

Archive filter(s) storage 
Cinnaminson 

~ation: 

Air volume (L), dust area 
(cm2

), or dustfall container 484 

area (cm2
): 

Analysis date: 6126/rz.._ 

Project Recording Rules: Project Stopping Rules: 

Maximum Area Examined (mm
2
): bd 

Total Number of Asbestos Structures Observed 
Equals: 

Analytical Sensitivity is at least: 0.004 

Minimum Aspect Ratio: 

Minimum Length (iJm): 

Minimum Width (iJm): ~ 0 

5 

COMMENTS 

~ f"~ loc.cJ ·~ 

(a) Enter one or both magnifications (high and/or low) in this box. Examples: 20,000x OR 5,000x OR 20,000/5,000x 

If sample was analyzed using more than one TEM instrument, If sample was analyzed by more than one analyst 

version 12i-DRAFT 

Page _j_ of ?....... 

F-factor Input Parameters: 

..................... ... ........... 

Fraction of primary filter 
used for indirect prep or 
ashing (For dust and 
dustfall, enter 1.0] 

First resuspension volume 
or rinsate volume (mL) 

Volume applied to 
secondary filter (mL) or 
used for serial dilution 

... -- ·-· --··-· -··---··-
Second resuspension 
volume(mL) 

Volume applied to 
secondary filter (mL) or 
used for serial dilution 
Third resuspension volume 
(mL) 

Volume applied to 
secondary fitter (mL) 

Input for Ashing of 
Secondary Filter: 

Fraction of secondary filter 
used for ashing 

enter TEM Instrument details below. or across multiple analysis dates, enter analysis details below. 

Instrument #2 Instrument #3 Analyst #2 Analyst #3 

I 
! 

I 
I 

Instrument: I I I 
Voltage (KV): 
Magnification:l----------+-----------1 

Analyzed by: I-------------+-------------; 

Analysis date:L-----------~------------~ 

IMPORTANT NOTE: If this sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates, 
be sure to complete the column labeled "Multiple" when entering raw structure results for each grid opening. 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
STRUCTURE INFORMATION 

Client Sample No.: IPA-MC-AM-04 I 
Lab Sample No.:041216273-0001 

Sample Type I FS =i 
QC Sample Type Not QC 

Preparation Type I . I 
Analysis Date 6 /;26[, 2_ 

Grid 
Grid Structure No. of Structures Dimensions (a) Identification Mineral Other Mineral 1 = \es, blank= no 

Opening Type Primary Total Length Width Code (b) Type (c) Description Sketch Photo EDS 

61 B& tJD 
t-t"t- tvD 

A"' /VP 

fi"1- NO 
r6 1\10 

/ 
""S"' NiJ 

(.31.. )5 )JD 

cs AID 
~'3 ~\) 

;:'IJ- J../D 
~I 91 rJv 
~7, lfl tJO 

V'f tJO 
~'1 JVD 
E'l- N~ 

~ M fl/0 ......___ -- :--- --r--. 
r---_ r-. ~~tr 1 \1V -1----- 'r"'11:1 ---r-. - r--- --------

(a) Enter dimensions either in absolute units (um) or in screen units. 
(b) See Annex D of ISO 10312 for identification codes. 

If reported as screen units, confirm that the Length & Dimension Scales are set as appropriate. 

(c) Valid Mineral Types: 

Multiple Low 
(d) Mag 

- --

version 12i-DRAFT 

Page ..1- of ...Z. 

Comments 

1----

AC actinolite CH chrysotile LA Libby amphibole OM other mineral type (specify in "other mineral description" field) 

AM amosite 
AN anthophyllite 

CR 
TR 

crocidolite 
tremolite 

OA other amphibole Amosite Solid solution series: Amosite, cummingtonite-grunerite 
NAM non-asbestos material Trem-Act Solid solution series: Tremolite-Actinolite 

(d) Populate this field only if sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates. 

(e) If the analyst changes to low magnification, populate this field with a numerical value for what the analysts has chosen. 

Grid opening traverse direction (circle one): Are prepped grids acceptable for analysis? (circle one) --:t;} No 

H Horizontal If No, explain: 

If) Vertical 



• 
EMSL Sample ID:. 041216273-0004 Volume (L): 641.325 

Customer Sample:.' PA-MC-AA-02 Prepped By: A .1¥ 
Prepped Date: o:J-,/1./11. • Sample Description: Ambient --------

Pore Size (micron): 0.45 Grid Box: 0:,11.· t.RRCr-01 
• EFA(mm2t 385 Grid Location: ]) Ll- 3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc 
GO Required: Zf 2 Li 

Minimum Aspect Ratio: (circle one) 
none I 3:1 I 5:1 

GO Analyzed: _ 26.2.4 
Level of Analysis Chiysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

G .d•1 G .d 0 . I Structure Dimensions (pm) 
r• n penmg T L th tJirdth .,.. ype eng vvl 

01 G1 
G3 
G~ 
G1-
G_g_ 
U\o 

_])_j_ 
l)~ 
]2_~ 
JLt 

/ 

EMSL Analytical, Inc . 

• 

1\Q 

y 
ND= None Detected 

.-> 
1~0~:\)~ 

tOAl~-l~~·· I-S1v 

micron 
micron 

Level of 

ID 

..,. 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: ,. 03. -O I 
GO area (mm2

): Q. 0/3 0 
Magnification: 1 0 1 000 '/. 

Analyzed By: (). F 
Analysis Date: -::t-,15 rL 

Sketch 

Comments 
Photo 

Number 
EDXA 

Printed 

NAM= Non Asbestos Material 

Page_l _of ___L_ 
... 



• 
EMSL Sample 10: 041216273-0004 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

Uf l-12 liD 
l-14 
l-1Lo 
H~ 
~ \0 
t 10 
t~ 
f In 
[4 
[ t 

Cl 
CJ 
Cj 
c-r y 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MC-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

I 

I 

I 

I 

NAM = Non Asbestos Material 

Page___b_ of _1__ 



• 
EMSL Sample ID: 041216273-0005 Volume (L): 487.575 

Customer Sample: PA-MC-AM-01 Prepped By: SM 
--~-------------

Sample Description: ABS Prepped Date: lo·'l5· \1. 
Pore Size (micron): 0.45 

EFA (mm2
): 385 

Grid Box: SQt.cia\ QtJ>j'd 
Grid Location: _ ..... s.....,... __________ _ 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As1;1ect Ratio: (circle one) 
GO Required: 16 none I 3:1 I 5:1 
GO Analyzed: lb 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

13i As- rJD 
cr , 
c-q 
r6 

G-tf 
,:; -:!1 
f36 ct1 

Df> 
ifCV 

,I .-
l..f~ \V 

ND= None Detected 

EMSL Analytical, Inc 

Comments: 

TEM ISO 10312 
Asbestos Count Sheet 

"36oL 12 oc.::> E)C 
Scope: o c.{ -o3 

GOarea(mm2
): (!). ot"3o 

Magnification: ~0, O"OC) ;e 

Analyzed By: P l..J.evr:~~ 
Analysis Date: ~ 6/zt/rz_ 

3% ?'f't"X"fuc.-.!er .. c?~ 
ljVh-c~ l r..-.. ~ r:J .V""t'"~ 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM= Non Asbestos Material 

Page_}__ of~ 



• 
EMSL Sample ID: 041216273-0005 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

135' -s1 jJ'O 

~6 -s') 

r'-~ 
J+ti 
f~ 

'II p5" 'V 
I"-t--- ---1---_ 

~ 
!'-.. -..... 

.. .. .. 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

~ ~\A-~\"'" 
,v 

I" 

........... 

~ 
~ 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MC-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

~ 
~ 
~ 

. .. -- .. --

Page :;t_ of ~ 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
SAMPLE/ANALYSIS INFORMATION 

Enter Site or Project Name Here: 

State/Federal Site or Project Identifier: 

Fll~149 Phillips Mine l'Site/Project Identifier Code: 

Laboratory name: EMSL04 Client Sample Number: 

Instrument: Ji$t.. IZ.OO Ey; Date received by lab: 

Voltage (kV): 100 Lab Job Number: 

Magnification: 
?.Q:1ooo i< Enter one or more (a) 

Lab Sample Number: 

Grid opening area (mm2
): 0.0130 Chain of Custody Number: 

High Mag: Low Mag: 

Scale: 1L = 1.000 1.000 

Sample Type: (FS=Field 
Scale: 10= 1.000 1.000 Sample, FB=Field Blank, LT=Lot 

Blank. QC=Lab QC) 

Filter Size (mm): QC Sample Type: (Not QC, 
LB=Lab Blank, RS=Recount 
Same, RD, Recount Diff., 

Filter Pore Size (um): RP=Reprep., VA=Verified 
Analysis, IL=Interlab) 

Method SOP (Revision 
No.): 

Media: (Air. Dust. Dustfall, N/A) 

Grid Storage Location: Air volume (L), dust area 

Archive filter(s) storage 
Cinnaminson I location: 

(cm2
), or dustfall container 

area (cm 2
): 

Project Stopping Rules: 

Maximum Area Examined (mm
2
): w 

Total Number of Asbestos Structures Observed 
Equals: 

Analytical Sensitivity is at least: 0.004 

COMMENTS 

3oto l'C!rt~ t~d·~ 

PA-MC-AM-01 Number of grids prepared: 

06/22/12 Prepared by: 

041216273. Preparation date: 

041216273-ooot'S 
Preparation Type: (D=Direct, 
!=Indirect, IA=Indirect, ashed) 

IZl> II 'tl\,1 If sample type = air, is there loose 
material or debris in the cowl? (YiN) 

Primary Filter Area (mm2
): 

FS Secondary Filter Area (mm2
): 

F-factor: 

NotQC Filter Status: (A=Analyzed, 
O=Overloaded, D=Damaged, 
M=Missing, C=Cancelled) 

Air Analyzed by: 

Analysis date: 
488 

Project Recording Rules: 

Minimum Aspect Ratio: 

Minimum Length (I'm): 

Minimum Width (IJm): ~ 0 

5 

2011-149 

3 

385 

A 

Pt4~ 
6/26/rt.. 

(a) Enter one or both magnifications (high and/or low) in this box. Examples: 20,000x OR 5,000x OR 20,000/S,OOOx 

If sample was analyzed using more than one TEM instrument, If sample was analyzed by more than one analyst 

version 12i-DRAFT 

PageL of~ 

F-factor Input Parameters: 

···-··---. ·- ... ---
Fraction of primary filter 
used for indirect prep or 
ashing [For dust and 
dustfall, enter 1.0] 

First resuspension volume 
or rinsate volume (ml) 

Volume applied to 
secondary filter (ml) or 
used for serial dilution 

--- --- --- ------- ----------
Second resuspension 
volume (ml) 
Volume applied to 
secondary filter (ml) or 
used for serial dilution 
Third resuspension volume 
(mL) 

Volume applied to 
secondary filter (ml) 

Input for Ashing of 
Secondary Filter: 

Fraction of secondary filter 
used for ashing 

enter TEM Instrument details below. or across multiple analysis dates, enter analysis details below. 
Instrument #2 Instrument #3 Analyst #2 Analyst #3 

. 

lnstrument:F------=r-_____,1 
Voltage (KV): 
Magnification: 1----------+-----------l 

Analyzed byl I I 
Analysis date: 

IMPORTANT NOTE: If this sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates, 
be sure to complete the column labeled "Multiple" when entering raw structure results for each grid opening. 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
STRUCTURE INFORMATION 

Client Sample No.: IPA-MC::-AM-01 I 
Lab Sample No.: 041216273c0002 

Sample Type I FS ==i 
QC Sample Type Not Q~ 

Preparation Type I I 
Analysis Date 6fU /I ?-.---

Grid 
Grid Structure No. of Structures Dimensions (a) Identification Mineral Other Mineral 1 = \eS, blank= no 

Opening Type Primary Total Length Width Code (b) Type (c) Description Sketch Photo EDS 

Bvf A? ;V'O 
•' C7- AJO 

~q J.JO 

f!6 .,.vp 
r_vf !VD 

\I "'!.....,. A/D 
07 C'- jt/0 

o£ M) 

CliJ H_D 
HtJ AlP 

v ~ fVS) 

f>b J'J ..V'V 
VI f./f) 
I+'(" ;VD 

F2- _,vO 
~ 04) F.JJ 

I~ ---
/.1\ I r----yn --r----
/{11. t2-- ----'"'l 

(a) Enter dimensions either in absolute units (urn) or in screen units. 
(b) See Annex D of ISO 10312 for identification codes. 

If reported as screen units, confirm that the Length & Dimension Scales are set as appropriate. 

(c) Valid Mineral Types: 

Multiple Low 
(d) Mag 

----

version 12i-DRAFT 

Page~ofg__ 

Comments 

---- ---
AC actinolite CH chrysotile LA Libby amphibole OM other mineral type (specify in "other mineral description" field) 
AM amosite CR crocidolite OA other amphibole Amosite Solid solution series: Amosite, cummingtonite-grunerite 

AN anthophyllite TR tremolite NAM non-asbestos material Trem-Act Solid solution series: Tremolite-Actinolite 

(d) Populate this field only if sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates. 

(e) If the analyst changes to low magnification, populate this field with a numerical value for what the analysts has chosen. 

Grid opening traverse direction (circle one): 

», Horizontal 

V Vertical 

Are prepped grids acceptable for analysis? (circle one) 

If No, explain: 
e No 



• 
04121 R273-0006 EMSL Sample 10: _ . __ . __ _ Volume (L): 

Customer Sample: PA-MC-AM-03 -------- Prepped By: 

Sample Description: ABS Prepped Date: --------
04!'1 Pore Size (micron): ___ _ Grid Box: 

~R!'l EFA(mm2
): __ _ Grid Location: 

561.6 Scope: 

D~~~~ A .(:;~eft. GO area (mm2
): 

7[ t,{ l Magnification: 

o 3t 2.... r;..(2.(2.G -ol Analyzed By: 

E ........ Analysis Date: 

TEM ISO 10312 
Asbestos Count Sheet 

05-0 { 
o.ot3 
/Olooo· 

Q.a.-r ..... l 0 (c,....-.nJ7'1 ( 

7/s/, 2.---
Analysis Information 

\- ') 
Target Sensitivity: 0.004 s/cc Minimum As(;!ect Ratio: (circle one} Comments: 

GO Required: )415 none I 3:1 I 5:1 X~= 17. 78q : Rt~ndom 
GOAnalyzed:§..7f,¢ JS 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2_5 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) level of 

Mineral Type 
Sketch Photo EDXA I 

Type Primary Total Length Width 10 Comments Number Printed i 

61 ~~~ ND 
~~ rJO 
-~5 F= (/) ¢ 5. 2_,5 /,2-'5 Ni'-tVl rlJAM c:::;;.:::::J Y&S 

0~ ,JD ""' ,......... -- f 
I 

00 F I I Jt.S~ O/.i3 nrM_* 
~·~·-7/S ~s ~ ~311::? 

fA3fl~ ')G:;, 

,o+ r-JO - ~4~1.-

£~ -pi_ ND 
~~ NO 
p~ ~D 
H-3 NO 

NO= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc Page_l_ of r1_ 
~vA.e)~ie_:. ·.10%-

-r/ '-\.1" s J e. r-'5 o.--V; r ~ J-k>v- ~ \) ~/ L; o- \ 



• 
EMSL Sample 10: 041216273-0006 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

U5 ~Q 
~7 Nu 

6~ G'~ NO 
G7 N\) 
G_s N\) 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MC-AM-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

! 

NAM = Non Asbestos Material 

Page J- of _2_ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MC-AM-03 E1 H5 NAM 
Collected: July 05, 2012 16:12:12 

Live Time: 21.72 Count Rate: 3087 Dead Time: 50.99% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_855_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

'1>~-t\ li \ ,'l-

File: 041216273 PA-MC-AM-03 E1 D6,CHRYSOTILE 
Collected: July 05, 2012 16:12:12 

Live Time: 53.13 Count Rate: 884 Dead Time: 18.26 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

• Sample_855_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
Order ID: 041216273 

Indexing of negative number: 63114 --------
Reference I Sample Number: PA-MC-AM-03 

Preliminary ID: __ C_hry_,__so_t_ile __ _ 

DATE: 07/10112 

SCOPE#: 03-01 -----1 

By: _G_I __ -1 

Using Camera Constant of: 21.89 mm Angstroms --------
Determined from negative number: 63094 --------

Check 
Measured Inter-row spacing: 4 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.00 mm 
1------1 

Measured to closest hk1 11 : 4.85 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ -1 

Preliminary Identification was: ._I __ X __ _.! coRRECT 

.___ __ __.I INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample ID: 041216273-0007 

Customer Sample: PA-MC-AM-02 

Sample Description: ABS 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): 584.55 

Prepped By: ,4. FOJ €r 11-K. 
Prepped Date: 1lc.~1- \ z.orz.._ 

Grid Box :08i2- ERRGJ- 0 I 
Grid Location: F ( l- 3) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As1;2ect Ratio: {circle one) 
GO Required: -ia-1~ none I 3:1 
GO Analyzed: \.-25' I~ 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.2.5 

Grid Grid Opening 
Structure No. of Structures Dimensions (JJm) 

Type Primarv Total Length 

Fl 1-lq Nh 

1/7 ND 

1-/5 ND 

1-/3 ND 

?+I Nb 
(!_Lp ND 
{t?J k\1) ' 

r-2 SilO Nh 
A,9 t-..ib 

~(p "r~ 
NO= None Detected 

EMSLAnalytical, Inc Mc-hw\crtt_, loo.d"·~· s- \0 ?o 
lf"o..\1-e~ "}:)N"e.C~cril ', ~~c.oQ 

Width 

I 5:1 

micron 
micron 

Level of 
10 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03 - 0 7 
GO area (mm2

): ,013 
Magnification: ] O, 000 X 
Analyzed By: /lu(f!D. F0/6;!11< ... 

Analysis Date: 1/ <.o/2.0 I '2-

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_/_ of d-



• 
EMSL Sample ID: 041216273-0007 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

l="1 ~~ N~ 

~2_. ND 

F\C:., ND 
~~ ~D 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (tJml Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MC-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page d- of _.a:_ 



• 
EMSL Sample ID: 041216273-0008 Volume (L): , 493.2 

Prepped By: A, FD1 G, fHZ 

Prepped Date: _7"-+/....:;;z-~./...:....t ..:::2:::::..,_ ___ _ 

Customer Sample: PA-ATV1-AA-01 

Sample Description: Ambient 

Pore Size (micron): 0.45 Grid Box: 03{2-0RRG-01 
EFA (mm2

): 385 Grid Location: ey [ /- 3) 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: 30--- 3i none I 3:1 
GO Analyzed: ..30 .S\ 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.2!) 

Grid Grid Opening 
Structure No. of Structures Dimensions {1.1m) 

Type Primarv Total Length Width 

GJ1, E:>\ Nb 
B3 ND 

R5 ~'D 

~1 N~ 

B9 N'D 

-Fd--

r-·+ 
F(p 

FFJ 
FlO V" 

ND= None Detected 

EMSLAnalytical, Inc #,-0l'a(P-o Lao_drl)~ ~·/Oi-lS% () 
/rov~- 1f(ecflrm,l. v.ex1-rco.JJ 

I 5:1 

micron 
micron 

Level of 
ID 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 43 0 2:::/)..3-olzf.(l;jP 
GO area (mm2

): 0, 0( 3 
Magnification: (0, DOD ?( 

Analyzed By: !/. F01 ~ fH2. 

Analysis Date: 'r ( ~ /1 2.. 
I 

Sketch Photo EDXA 
Comments Number Printed 1 

I 

I 

NAM= Non Asbestos Material 

Page_J_ of __:2_ 



• 
EMSL Sample 10: 041216273-0008 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~2_ -::r::-1 N~ 

-:L~ r-.lh 

0'-\- Nb 
:1l/? Nb 

~h N'b 
~8 ~10. N~ 

:fs 
:f~ 
-f~ 
&l 
AI 
A3 
AS 
AI 
A-9 ' / NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 
- --------------· ------------ - I 

NAM = Non Asbestos Material 

Page d of _3 -- --



~-.-· 

• 
EMSL Sample 10: 041216273-0008 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~!> ('_;:)- ~~ 

c_,lf 
C0 
CP; 
t-/0 ,!J 

G,ry Nb 

NO= None Detected 

EMSL Analytical. Inc 

Dimensions (tJm) Level of 
Length Width 10 

-~~ ~-~ 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

I 

NAM = Non Asbestos Material 

Page 3 ot_2_ 



• 
EMSL Sample ID: 041216273-0009 

Customer Sample: PA-ATV1-AA-02 

Sample Description: Ambient 

Pore Size (micron): 0.45 

EFA(mm\ 385 

Volume (l): 374.94 

Prepped By: A. Fd"J 6 fH2 
Prepped Date: 7/2-/1 2 

Grid Box : 08 {2 · fe!ZJ((}, , 0 / 
Grid Location: 1f C ( - 3 ') 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~:iO none I 3:1 
GO Analyzed: ~ +0 

Level of Analysis Chrysotihi!!: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (tJm) 

Type Primary Total Length Width 

11-Fi 8'2- Nb 

8tf 
fJ(t, 

68 
810 

b{ 
lY6 

1~ 

.h7 

-~ 9 \V 
ND= None Detected 

EMSLAnalytical, Inc ~c-hwl~ doodrYJq ~ 10- 15% 
/rcVJ-/!fStL _& rerd-tclrl.' Ve/h co.Q 

I 5:1 

micron 
micron 

Level of 
10 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope::f}3 -{) *Z:...;n-ol~~ 
GO area (mm2

): , 0/5 
-~---=--:----

Magnification: /Q DOO 
Analyzed By: . FO / G; IH<. 

Analysis Date: :z/ lp /t "2-

Sketch Photo EDXA 
Comments Number Printed 

I 

I 

I 
I 

-

NAM= Non Asbestos Material 

Page_l_ of _,3_ 



• 
EMSL Sample 10: 041216273-0009 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

1+1 G!. N't:::> 

6!_3, 

G.s.· 
1-l~ \lj 

·t-r·A -r- 6 {) 

1-f(t, N\) 

7-18 
J 

7-f/0 
;;Y-.. 
~(p. w 

1-12 :flO. N~ 

-:I-8 
~ 

-r+ 
:r::z._... ... I 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) level of 
Length Width 10 

/0.5 /.5 N~ 

..... -----

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NA-M ~/ 
ALfaaet'i f: / 

--

NAM = Non Asbestos Material 

Page _.it:_ of ____3_ 



• 
EMSL Sample 10: 041216273-0009 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

1-12 ~q 1/b 
~7 

fJJ5 
673 
rfll 

1iO 

b8 
_b~ 

bti-
JJ2. 
89 
~'7 

6~ 
133 ~ v 
+B 11b 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (t.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page~ of~ 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 15'/1-jt./rz. 
File: 041216273~PA-ATV1-AA-02 H1 H4 NAM 
Collected: July 06, 2012 13:18:48 

Live Time: 40.36 Count Rate: 4058 Dead Time: 61.89% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

• Sample_859_S001.pgt 
FS: 2500 

0 2 4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

10 



• 
EMSL Sample 10: 041216273-0010 

Customer Sample: PA-ATV1-AA-03 

Sample Description: Ambient 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): 375.85 

Prepped By: A -fD/ 61H2 
Prepped Date: ?/2-/12 

Grid Box: tJ312· &RRf}- t:J / 
Grid Location: "":£. ( i - 3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one} 
GO Required: .~LtD none I 3:1 
GO Analyzed: _3'1 tfG 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.2!5 

Grid Grid Opening 
Structure No. of Structures Dimensions (pm) 

Type Primary Total Length 

:J:.f --rq ~\) 
c-: __ 

-s-1 
--::r:S 

-r:?::> 

-:c\ 
~q 

8/7 

875 
&3 
~) ~ 

NO= None Detected 

EMSL Analytical, Inc ~ ( -H oJ /a-Te Load f II~ .' I - 5 '% 
I YCMJev-!JL b/1 rgc}-t--ifn-!. Vv if~ 

Width 

I 5:1 

micron 
micron 

Level of 

ID 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope:~ O;§ tJ.3 -o1zl/fi6 

GO area (mm2
): p 013 ---=--=---=-----

Magnification: 10, 000 ;(.-
Analyzed By: /!..: H;;/ 6-Jfl-K 

Analysis Date: ;{ (p { 1 ]___ 

Sketch Photo EDXA 
Comments Number Printed 

i 
I 

I 

I 
NAM= Non Asbestos Material 

Page_l _of _;2_ 



• 
EMSL Sample ID: 041216273-0010 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

f:rl foq ll6 
£7 
&5 
/1;3 
itJI 

tt:t 
t1-
ts 
t3. 
C;l, 

1--rd Ad-
/1~ 
Al:,. 
fl g'_ 

IHO llr 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV1-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 

NAM = Non Asbestos Material 

Page _a:_ of___;!_ 



• 
EMSL Sample ID: 041216273-0010 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

l:rd ea- llb 
t'-1 
t~ 

f2f{ 

(1)0 

jd 
_-f t.J-

-+~ 
-ts 
}JD 

5-'-1-
::r~ 

:r:6 
~0 \V 

b!::) 170 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (f.Jm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 

I 

i 

NAM = Non Asbestos Material 

Page ~of ~ 



• 
EMSL Sample ID: 041216273-0011 

Customer Sample: PA-ATV1-AA-04 

Sample Description: Ambient 

Volume (L): 377.1 

Prepped By ] • ~ / 61J1K 
Prepped Date: , I { 2; ( 2... 

Pore Size (micron): 0.45 Grid Box: 03J2 · ~Rf:G' 0 I 
EFA (mm2

): 385 Grid Location: <I (I - 3) 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: .ag--40 none I 3:1 
GO Analyzed: .;3"f Y.O 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Opening 
Structure No. of Structures Dimensions (JJm) 

Grid 
Type Primarv Total Length Width 

:fl -:riO Nh 
-r5 

~ 

-:c4 
-:rd-

Gt,LJ 

617 
9,c; 

~3 

G!l 
ND= None Detecte~ 

EMSLAnalytical, Inc ~,f-ft.cJ(o""t__ .jooJ,fl~ l 3- 5 Z 
/raveru~ 1frec1tf§)~ v~/r-4-rca{J 

I 5:1 

micron 
micron 

Level of 
10 

'" -~··. ·"·" ·'·""·' '' '"''"=''""'··~·~~· ~""'" .......... ~~~~ .. ~ .. ~--~· ~ .. = .. =---=-.. = .. =-=-====--

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope;.ffi 0 2:: tB-o/ zfJ~• 
GO area (mm2

): ,0/3 
Magnification: It{ 00{) X 
Analyzed By: A- fD / Gt fli2... 

Analysis Date: 1/ (p / ( 2 
l 

Sketch Photo EDXA I 
Comments Number Printed 

I 

I 

NAM= Non Asbestos Material 

Page_1_ of _2._ 



• 
EMSL Sample ID: 041216273-0011 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~I <-flO \.J\'") 

~·s 

~(,o 
JL} 
J-2_ 
fY1 
5l 
BS 

3~ 

Bl 
1 

<J2 fol 

&3 
&5 
&7 
g,q \V ... 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: .PA-ATV1-AA-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

. 

I 

i 
I 
I 

I 

NAM = Non Asbestos Material 

Page d of 5 -- --



• 
EMSL Sample ID: 041216273-0011 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

8"2- GJI t--'b 

~3 

B;S 

~~ 

ACf· 
1--/2 

·?N 
Jf0 

JIB 
7110 

f. I 
-:I-3 

"55 

:C7 \. v 
t-~ Nb 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

-

NAM = Non Asbestos Material 

Page_3_ of _3 



• 
n.t1 ?1 R?73-0012 EMSL Sample ID: -. ·-·--· Volume (L): 385.38 

Customer Sample: . . . . . . . _ 

Sample Description:--------

Pore Size (micron): -- --

EFA (mm2
): ---

PA-AT\/1-AA-05 Prepped By: B. · teJr 
Ambient Prepped Date: 't /z) i:b 

I I 
fl LLI:i Grid Box: 0 '31 1-(BBG-- 0 I 
~~l:i Grid Location: j-\. (1- 3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum As12ect Ratio: (circle one} 
GO Required: .ag-i..to none I 3:1 I 5:1 
GO Analyzed: ~ !::\0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2.5 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (JJm) Level of 

Type Primary Total Length Width ID 

i\1 [I 1\8 
S3 
[~ 

tr 
t q 
C!O 

c~ 
Ct.o 
CJ.f 
Ct y 

ND= None Detected 

EMSL Analytical, Inc J ,J1J)..;'~ D~ : \j -w_~ 
favw~~~ 3-51v 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

X~= 4'~. qoq:~anool'h 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

Q3 -o I 
0-013 

'8oy 
]:/~ l !'-

I l 

Photo EDXA ~ 
Number Printed 

I 
1 

I 

I 
I 

Page_) _of _J_ 



• 
EMSL Sample 10: 041216273-0012 

Grid Grid Opening 
Structure No. of Structures 

Type PrimaJ}'_ Total 

~~ 1 _fj_ I J}~ 
A3 
A:) 
Ai-
A9 

Kt J\0 
J~ 
3~ 
J4 
:Jt 
HI 
113 
r15 
r{i 
~9 .'V 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-05 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_b_ of _J_ 



• 
EMSL Sample 10: 041216273-0012 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

)~3 (}iO 110 
G~ 
Glh 
G4 
Gl "~ 
[I B I I cs 1\Q 
CJ 
Ci 
G9 
b\0 

B~ 
Bu 
G~ 

L_0L_ i 
'------ ---------- --

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width 10 

10:5 0.55 co 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-05 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

C~ ~ 
.J:t ~311<$'('~) 

/ 

I 

I 
I 

I 

I 

I 

NAM = Non Asbestos Material 

Page 3 of 3 -- --



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. ~/11/lt. 
File: 041216273~PA-ATV1-AA-05 K3 E1 1 CHRYSOTILE 
Collected: July 06, 2012 15:03:31 

Live Time: 137.87 Count Rate: 679 Dead Time: 14.61 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

• Sample_860_S001.pgt 
FS: 1100 

g 

0 2 4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

10 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 

Indexing of negative number: ___ 6;..;..3_1_18~--

Reference I Sample Number: PA-ATV1-AA-05 

Preliminary ID: ___ C_hry_.__so_t_il_e __ 

DATE: 07/10112 

SCOPE#: 03-01 __ ...;._ __ -l 

By: DY 

Using Camera Constant of: 21.89 mm Angstroms --------
Determined from negative number: 63094 ----------

Check 
Measured Inter-row spacing: __ 4.;...;.'.;...07.;....;5;..__ mm 

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.00 mm 
1-------1 

Measured to closest hk1 11 : 4.85 mm 

7.30 7.32 6.954 
4.51 4.58 4.351 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ ---t 

Preliminary Identification was: L-1 __ X_---IICORRECT 

~....-__ -.~!INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample 10: -. ·-·--· 

Customer Sample: ......•. 

Sample Description: -------
Pore Size (micron): -· ·-

n.41?1R?73-0013 Volume (L): 512.28 
;;:::=:s 

PA-AT\11-AA-06 Prepped By: 8. t:¥ 
Ambient Prepped Date: ;tj~l?-

n A.fi Grid Box: 0312: -ffiRG-- ol 
EFA (mm2): __ _ ~Rfi Grid Location: L(l-3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Asgect Ratio: {circle one} 
GO Required: 2f3o none I 3:1 I 5:1 
GO Analyzed: l13tJ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2_5 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width 10 

L1 fJ1o Y\0 
89 
Ou 
t_)y 
Ot 

11 
'fj 
15 
1i 
-r:9 \J 

NO= None Detected 

EMSLAnalytical,lnc \~O.L~ ~ \)~ 
YO-A:4-~ loo..cL.mj ~ \ S-lo ro 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

03-01 
0.0!3 
JOlOOO>( 
tU.~~~ 
i:f'u/11 

Photo EDXA 
Number Printed 

! 

' 

Page_l _of _3__ 



• 
EMSL Sample 10: 041216273-0013 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

{J ~10 llfJ 
11? 
J-1LD 

Hi 
l-11 

i1. (~ 9 
Gr 
G5 
G3 

B \o 
B~ 'V 

Bu () 0 0 
BY 1\Q 
B~ 

[J \ 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

15 \.15 JIOJ'I 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AA-06 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

noJ'1 4._t71P._, I"" 
:TO\! \4~\ ./ 

"' 

NAM = Non Asbestos Material 

Page_&_ of _j_ 



• 
EMSL Sample 10: 041216273-0013 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

i3 l-11 110 
r\j 
l-tJ 
l~i 
l-19 y 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV1-AA-06 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_j_ of _j_ 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 

File: 041216273 PA-ATV1-AA-06 L2 86 NAM 
Collected: July 06, 2012 15:03:31 

Live Time: 69.67 Count Rate: 1228 Dead Time: 24.22 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_860_S001.pgt 
FS: 1100 

0 

Fe 

2 4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

10 



• 
EMSL Sample 10: 041216273-0014 Volume (L): 430.2 

Customer Sample: PA-ATV1-AM-01 Prepped By: A. FoLGA f?.. 
Prepped Date: J {g It 2. Sample Description: ASS 

Pore Size (micron): 0.45 Grid Box: O~?l~ -/i:£12.G-o} . 
EFA (mm2

): 385 Grid Location: M C j-3) 
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: (circle one) 
GO Required: I~ 48-8S1/t()7t:l. none I 3:1 
GO Analyzed: lj 18 0 1/toft;.. 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.2.,5 

Grid Grid Opening 
Structure No. of Structures Dimensions (l.lm) 

Type Primary Total Length Width 

Hl f)C F 0 0 ~' '-/' 1·~1 

DF rJD 
Dlo 

t:f 
F3 
P5 
Pi-
P9 ~I 

Gfl_ NDil ' 13.oq 8.~3 
Mt: () (3-0Cf o.q'f 

NO= None Detected 

EMSL Analytical, Inc Po4.-/i~ Loa)~:5-MG 
-rr~ D'lrt-c-hovt: VerhuL-

I 5:1 

micron 
micron 

Level of 
ID 

;VAJ4 

IJA-11 

Comments: 

Mineral Type 

/JAI-{ 

.~ !...ILLL ~1\~ v 
fV F I f"l "\: 

NAM 

TEM ISO 10312 
Asbestos Count Sheet 

ufJrJL 
Scope: . 03 -o 1 

I 

GO area (mm2
): 0. Q f 2 

Magnification: I f4 ooo)C 
I /d. 

Analyzed By: £. \( C! a· 
Analysis Date: 1/6/t£ 

Sketch Photo EDXA 
Comments Number Printed 

::1 I ·rRE.~e.NT 

~k1rNII.-'>~ ,/ 

i 

. 

: 

I 

.fJ AI l'~t£.S'EJJ I"' • ~~ 

v 
5H 7/~1/1~ 

NAM= Non Asbestos Material 

Page_L_otL 



• 
EMSL Sample 10: 041216273-0014 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

/vii G-tf tJD 
GC 

't\-1£. J+ 
J.2 
J3 

I/O # 

r:-1 F 0 0 

.:r:~ rJ() 

G-Cf tJD 
G=t- tJ.D 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width ID 

5.0~ I .. o:t- f) A;,{ 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV1-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 
i 

AlAI{ ~l'tE<;.&,l vj 

NAM = Non Asbestos Material 

Page:l.... of 9-



• &MSL ANALYTICAL, INC. 

File: 
Collected: 

Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

041216273 PA-ATV1-AM-01 -M1..06 NAM 
July 06, 2012 17:19:28 

LiveTime: 121.15 Count Rate: 899 Dead Time: 18.69 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

I Sample _861_ SOOl.pgt 

Fe 

Ca 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL,.com 

Locally Focused ... Nationally Recognized 

FS: 1200 

Cu 

8.0 



• M 

EMSL ANALYTICAl., INC, 

File: 
Collected: 

Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

041216273 PA-ATV1-AM-01 M1 G2· NAM 
July 06, 2012 17:19:28 

Live Time: 109.13 Count Rate: 2215 Dead Time: 39.55% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

I Sam pie_ 861_ S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1200 



1 
• EM8L ANALYTICAL, INC. 

File: 
Collected: 

' 

Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

041216273 PA-ATV1-AM·01 M2 14 NAM 
July 06, 2012 18:26:29 

Live Time: 255.75 Count Rate: 409 Dead Time: 9.80% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

I Sample_862_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1200 

8.0 



• 
041211>273-0015 EMSL Sample ID: _______ _ Volume (L): 403.2 

Customer Sample: _______ _ 

Sample Description: --------

PA-A T\/1-AM-02 Prepped By: ~. £QkGI1;2.. 
ABS Prepped Date: 1/jlt 2. 
n A.!'> Pore Size (micron): ___ _ Grid Box: fPJ/ g, - £. f<.{J.(;.- 0 l 
~R!'> EFA (mm

2
): --- Grid Location: IJ c (-32 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one} 
GO Required: !2.0 ..-t9- £S •1-f, 0 lt2 none I 3:1 I 5:1 
GO Analyzed: f/.,0 d-'f= ~ 1/raft z. 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) I Level of 

Type Primarv Total Length Width 10 

rJl jlf tJD 
Ji. r- () 0 :3.g I· if JJAJi;f 

B? f\l_D 
B3 
Ai 

rJ!l C)?.. 

c'1 
C( 

cg 
C/0 .Jj 

NO= None Detected 

EMSL Analytical, Inc p O<Ji,' ~ tlo,._.foi oJg : 3 _ 5% 

I vo.He.-1)"~ oA4 re-c-hov, : v~ ~ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

AJA/vl '\111 ?~sEN" 
:rt.ioa "'"'" 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

0 3--ot 
Q.0/3 

LO DOQ)( 
7 5 8vie £oubr; 

1Lc b_:t.. 

. 

Photo EDXA 

Number Printed 

/ 

I 

I 

Page_l__ of _g__ 



• 
EMSL Sample 10: 041216273-0015 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

fJJ_ Hq {'JJ) 

d1-
J 10 

f\)3 At-f 
Ab 
Ag 
AIO 
c;.g 
GJO If 

:r:. l 0 v 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV1-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_b_of~ 



• II!M81. ANALYTICAl., INC. 

File: 
Collected: 

Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

041216273· PA·ATV1-AM-02 N1 J2 NAM 
July 06, 2012 19:12:05 

Live Time: 89.03 Count Rate: 1314 Dead Time: 25.63 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

I . Sample_863_S001.pgt 

0.0 

. ' 

Cu 

. ·• ·; 

2.0 4.0 6.0 8.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290·0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1400 



• 
EMSL Sample 10: 041216273-0016 Volume (L): 396.36 

Customer Sample: PA-ATV1-AM-03 Prepped By: D, _Stonhr'YK .. 
Sample Description: ABS Prepped Date: 3-:l h If d-
Pore Size {micron): 0.45 Grid Box : Sp.c,..-.( 'P~~ 

EFA {mm2
): ~vYA "=~!ij~ Grid Location: C 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one) 
GO Required: /0 none I 3:1 I 5:1 
GO Analyzed: /0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

C5 ACO ND 
f3t0 

(.~ 

[):J 
If L'O \/ 

C6 E/ r D 0 10- 5'" I·D tJAM 
D6 tJj) 

\V A3 
G"f 13~ I 

~ 171 lf 
NO= ·None Detected 

EMSL Analytical, Inc 

Comments: 

TEM ISO 13794 
Asbestos Count Sheet 

Scope: J~L- J).Do E)c {.0(-c.::r"?:,) 

GO area (mm2
): 0. Ot3~ 

Magnification: j}...O Js-& 
Analyzed sy: ~ w.,,Z"'a 

Analysis Date: ~ fi 

Indirect prep, see indirect prep log for filter information 

Filter aliquot used: 5* mL 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAI1 - c--s-z<;<~s" J 
I 
I 
' 

I 

I 

I 

I 

I 
NAM= Non Asbestos Material 

Page .J_ of .J_ 



Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

EMSL ANALYTICAL, INC. 

File: 
Collected: 

Live Time: 
Beam Voltage: 
Thickness limit: 

L:\EDS Spe ... ope 04-03\2012\041216273 PA-ATV1-AM-03 C6 E1 0 NAM.pgt 
July 20, 2012 08:38:41 

121.02 
20.00 
35899.69 

Count Rate: 
Beam Current: 

1589 
2.00 

Dead Time: 
Takeoff Angle: 

30.02% 
31.00 

ll 041216273 PA-ATV1-AM-03 C6 E1 0 NAM.pgt 
Cu FS: 1800 

AI 

Element 

Mg 
Al 
Si 
Ca 
Mn 
Fe 
Cu 
0 

Total 

Si 

Fe 

a 

2 4 6 8 

Line keV CLRatio Wt% At% At Prop Compound 

KA1 1.254 1.7200 0.65 0.91 1.3 MgO 
KA1 1.487 1.1500 0.69 0.87 1.2 Al203 
KA1 1.740 1.0000 6.70 8.12 11.2 SiO 
KA1 3.691 1.1400 3.58 3.04 4.2 CaO 
KA1 5.898 0.0000 0.00 0.00 0.0 MnO 
KA1 6.403 1.5300 11.60 7.07 9.8 Fe203 
KA1 8.046 3.8285 52.32 28.01 38.8 CuO 
KA1 0.523 0.0000 24.45 51.99 72.0 

0.0000 100.00 100.00 138.5 Total 

Element Line Gross (cps) BKG (cps) Net (cps) 
Mg KA1 14.1 3.7 10.4 
Al KA1 21.2 4.5 16.6 
Si KA1 190.0 5.2 184.8 
Ca KA1 93.3 6.7 86.6 
Mn KA1 12.5 6.9 5.6 
Fe KA1 216.9 7.4 209.1 
Cu KA1 383.6 6.7 376.9 
0 KA1 1.2 0.9 0.3 

EMSL Analytical Inc. 200 Route 130 North, Cinnaminson, NJ 08077 
TEL: (800) 220-3675 • • www.EMSL.com 
Locally Focused ... Nationally Recognized 

10 

Cmpd 
Wt% 
1.08 
1.31 

10.52 
5.01 
0.00 
16.59 
65.50 

100.00 



AMPHIBOLE SAED INDEXING FORM 

EMSL Order Number: 041216273 

Image Number: 03298 

Reference I Sample Number: 0016 

Preliminary ID: NRA 

Camera Constant: 1.875e-003 

Calibration Reference: 072012-04-03-03297 _c. 

Inter-row Spacing: 

d2 or hkO (Camera Klzero row dist.): 

d1 or hkl (Camera K/slant vector dist.): 

Ratio of hkO/hkl: 

Vector Angle: 

Date: Jul 20, 2012 

1/A Pixels 

From SAED Reference Book, "unknown" diffraction pattern was 

found to be that of: NRA 

With a Zone Axis of: 

Preliminary Identification was: 

(,::~·· CORRECT 

INCORRECT 



• 
. EMSL Sample ID: 041216273-0017 

Customer Sample: PA-ATV1-AM-04 

Sample Description: ABS 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

3R1 n Volume (L): ________ _ 

A: c;11 /'_ 4-P--Prepped By: , , , • _ -.. 

'+-2-1~-Prepped Date: . _ . _ 

t'lg,l2-t;~ -01 Grid Box : __ . _ _ . • 
- -' Grid Location: _ . _ (r} ( I.~~ ) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: (circle one} 
GO Required: ~2i ~ 1-'Ht. none I 3:1 I 5:1 
GO Analyzed: 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2~ micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (!Jm) Level of 

Type Primary Total Length Width ID 

0\ '=>a..m ~ le. 0\ wloo. ~eeL. 

ND= None Detected 

EMSLAnalyticat, Inc <Jro.vuse,. V~re,c.:h~ ; Vuhu..l 
P£Uh·cttlA-k ~ot,,·,s! so-f.tJo% 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

03-Dt 

D-0130 

J!DI 000 X. 

::Jo4- A<~-fttd tt. 
1---::r·tz.. 

Photo EDXA 
Number Printed 

• 

i 

I 

j 
I 

Page_l_ ot_l_ 



• 
EMSL Sample ID: 

Customer Sample: 

Sample Description: 

Pore Size (micron): 

EFA (mm2
): 

Target Sensitivity: 
GO Required: 
GO Analyzed: 

041216273-0017 

PA-ATV1-AM-04 

ABS --------

Volume (L): 381.6 

Prepped By: D. '";)W 0 b "?<
Prepped Date: 1: lll II 'f.; 

0.45 Grid Box : ~ rc.l ~ 'PI\;.?r~ 
...... ~6'5)u4. c, -::rz~ Grid Location: __ ___.:;;_[) ____ _ 

Analysis Information 

0.004 s/cc Minimum As12ect Ratio: (circle one) 

tO none I 3:1 I 5:1 

lO 
Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (JJm) Level of 

Type Primary Total Length Width ID 

D5" A1 ;VD 
fJ9 v 
Dfo B l I (.?- 0.5' C_D 

ret; AID 
\I H& 

Db At 
135 
ccr 
pO 

'V -ss-' 'V 
NO= None Detected 

EMSL Analytical, Inc 

Comments: 

TEM ISO 13794 
Asbestos Count Sheet 

Scope:O"£o£- cz..oo 8-)c. pct-c.3) 

GO area (mm2
): 0.013'2-.. 

Magnification: ?--€/~!:.. )< 

Analyzed By: P !:hm-'Z>O? 
Analysis Date: "1-/~ b -a.. 

Indirect prep, please see prep log for filter information 

Filter aliquot used: s- mL 

Mineral Type 
Sketch Photo EDXA I 

Comments Number Printed 

I 

el-f ' t>'3?ttCC I 

NAM= Non Asbestos Material 

Page .4-ot d._ 



Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

EMSL ANALYTICAL, INC. 

File: 
Collected: 

L:\EDS Spe ... ope 04-03\2012\041216273 PA-ATV1-AM-04 DS D10 1 CH.pgt 
July 20, 2012 08:38:41 

Live Time: 108.96 Count Rate: 147 Dead Time: 3.20 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 
Thickness limit: 54071.46 

ll 041216273 PA-ATV1-AM-04 05 01 0 1 CH.pgt 
FS: 275 

Mg 

Element 

Mg 
Si 
Cu 
0 

Total 

Cu 

2 4 6 8 

Line keV . CLRatio Wt% At% At Prop Compound 

KA1 1.254 1.7200 35.17 30.23 43.5 MgO 
KA1 1.740 1.0000 26.56 19.77 28.5 SiO 
KA1 8.046 0.0000 0.00 0.00 0.0 
KA1 0.523 0.0000 38.27 50.00 72.0 

0.0000 100.00 100.00 144.0 Total 

Element Line .Gross (cps) • JJKG,(cps) Net (cps) 
Mg KA1 11.3 0.5 10.8 
Si KA1 14.6 0.5 14.1 
Cu KA1 56.1 1.0 55.2 
0 KA1 0.3 0.3 0.1 

EMSL Analytical Inc. 200 Route 130 North, Cinnaminson, NJ 08077 
TEL: (800) 220-3675 • • www.EMSL.com 
Locally Focused ... Nationally Recognized 

10 

Cmpd 
Wt% 
58.30 
41.70 

100.00 



• 
041?1R?73-0018 EMSL Sample ID: _. ·-. --· Volume (L): 374.94 

PA_I\nA-AA-01 Customer Sample: ....•.... Prepped By: A-' I=Ot...Gtk~ 
AmhiP.nt Sample Description: .... ____ _ Prepped Date: -;'f-2.- t2.. 

n4"' Pore Size (micron): __ . _ Grid Box : 0312- • b-12.~ -o I 

~R"' EFA (mm2): __ _ Grid Location: ? (.l-3) 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Asgect Ratio: (circle one) 
GO Required: ~: ~ :{--~;(2- none I 3:1 I 5:1 
GO Analyzed: 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J.Jm) Level of 

Type Primary Total Length Width ID 

Pl {?Q_ t-ib 

6Lf 
!?:(/) 

t;8" 

rbl 0 

D2.. 

Dt.f 

O(o 

.D8 

DIO '~ 
ND= None Detected 

EMSLAnalytical, Inc jr-c.tVU"$e ~~ru.;he)l'l ! Vutt~l 

Po.-AlCIA(t\k. bet,.~ : 1-S% 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

05-ol 

0-0130 

1!0, ooo 't. 

::los~ .4-v~n'a.« 4--
8 1--1--12-

Photo EDXA 
Number Printed 

' 
! 

i 

i 

I 
I 

Page_l_otE 

~ +-~·12 



• 
EMSL Sample 10: 041216273-0018 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

pr F2.. t-10 .• 

l 

~'+ 

vb 

~<f5 

y/'0 

bt2- ' 

1-\lf 
1-t-b 
1}% 

H1o 

.P2- c,z_ 

CLf 
C(o 

cs ~ 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AA-01 

Mineral Type Sketch 
Comments 

NAM = Non Asbestos Material 

Photo EDXA 
Number Printed 

I 
I 

Page~of $4 
~ =1-'1-12-



• 
EMSL Sample ID: 041216273-0018 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

pz- e-1o tJD 
ez_ 
e't 
~Co 

G'b 

r?/o 

~2..-

Glf 
Gtro 
~g 

Gto 
:r:2..-

:1:4 
:::go ~l! 

:r8 ~ {25 g 
ND =None Detected 

EMSL Analytical, Inc 

Dimensions (Jlm) Level of 
Length Width ID 

S%·% 3,t5 NA..-1 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

AI Pre-;e,rf 

~ V' Nkf-1 
NAM = Non Asbestos Material 

Page~of $4 
~ 1-'1-12-



• ' -
EMSL Sample ID: 041216273-0018 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

'?2- :(J'O )--l_D 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (~Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page__1_ of _j_ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AA-01 P2 18 NAM 
Collected: July 07, 2012 10:46:14 

Live Time: 163.58 Count Rate: 947 Dead Time: 18.83% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_865_S001.pgt 

g 

0 2 4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 2250 

10 



• 
EMSL Sample 10: 041216273-0019 Volume (L): 375.84 

Customer Sample: PA-MA-AA-02 Prepped By: -L-A,_,F _____ _ 
Sample Description: Ambient Prepped Date: 7[1-l t't--
Pore Size (micron): 0.45 

EFA (mm2
): 385 

Grid Box: o'3J1.-cfli2G-o ( 
Grid Location: G(l, '2, :::-,} 

Analysis Information 

Target Sensitivity: 0.002 s/cc 
GO Required: ~ .Mi.fO 
GO Analyzed: 111 ~ Lf-0 

Level of Analysis Chrysotlle: CD 
Level of Analysis Amphibole: ADX 

Grid 1 Grid Opening I Structure t-=:-:-...;..:_.;:.::,=..:;;;=..:.:::: 
Type 

~l I 0:,'2-- NO 
\0f 
~(o 
G-f 
610 
01 
0~ 
DS 
G)j 
OS_ \V 

I NO= None Detected 

Minimum Aspect Ratio: (circle one) 
none I 3:1 I 5:1 

Min Length: >5 
Min Width: 0.25 

Dimensions (JJm) 
Length I Width 

micron 
micron 

Level of 
ID 

EMSL Analytical, Inc ~A/l .-cJ. ~ ~ool~'v- l-20/o 

17 A.rOJ-e-0 CL D\'(Q...~.-c.-- 0 .a./.L. c-.\ 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 0 ~- 0 I 
GO area (mm2

): t) .0 l ~ 
Magnification: I{) 1000 
Analyzed By: G · L ... .,.,"" .. n1 ) 

Analysis Date: ?/<alt :l-= 

Skdtch 
Comments 

Photo 
Number 

EDXA 
Printed 

NAM= Non Asbestos Material 

Page_/_· of ~ 



• 
EMSL Sample 10: 041216273-0019 

Grid Grid Opening 
Structure No. of Structures 

Typ'e Prima,Y Total 

}-\---v-- tv<) 

IA:i 

~~~ 
t)'lr 14-'3 

l-f-7. 
\t5; 
PtO'· 

y~·· 

Dvo· 
())5 ·, 

6)~·· 

C-(p 
C'{ 
A? 
()r(p ,v 

" NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

'· 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

• 

NAM = Non Asbestos Material 

Page z..--of __3, 



• 
EMSL Sample ID: 041216273-0019 

Grid Grid Opening 
Structure No. of Structures 

Typ-e Prima,Y Total 

Ai f\D 
I~ ~ 

Pr-5 
Prj 

A9 
~~ 
B?? 
c.,~ 

C5 
C-7 
fl' 
G) I 

~I 
§) \. / 

:r-5 ~\) 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

,_ 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

i 

I 

NAM = Non Asbestos Material 

Page_3_ot 3 



• 
041216273-0020 EMSL Sample ID: ------- Volume (L): 430.2 

PA-MA-AM-01 Customer Sample: ________ _ Prepped By: AI-
Sample Description: ABS Prepped Date: 7{ ~ 1.,_.----------

n4!'i Pore Size (micron): ___ _ Grid Box : 03 I?.--£ /UU; -( 
~R!'i EFA (mm2): __ _ Grid Location: Q...l-3> -

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one} 
GO Required: %1, none I 3:1 I 5:1 

GO Analyzed: " '1 
Level of Analysis Chrysoti e: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primarv Total Length Width ID 

~ ~~- NO 
I 

~7 ('J\) 

..J5' ND o.-,.., t !"'"7 iPt 

F- t L Qf /7 
I co Q,\C) I ~.,~ VI£:,./ 

/Y\0 I I d- d<Q,3t-f eW co 
fVlP :;L ;)0,3~ (),'2-S ~0 

c9 {')0 
c~ tJD 
C,'f· NO 

.. 

(],/,.- 02- M\)1\ 3> Jt.., IS S,so c..D 
ND= None Detected 

EMSL Analytical, Inc _t"L .,_~~ lo.__l>() 3 -s Of"" . 
l 1 ~ ASv-B-rse... U r ..e.c..\-:ov- '. \J o-rl... ~ ..... \ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

TEM ISO 10312 
Asbestos Count Sheet 

() 3 -o \ 
o.ot3 

lOlooo 
' G. (c....'\n.Jt.-'1( 

7/9{t'1--

commenC: 

5 '~(' .-., cw1-\-- l'\!Va)o.\- [)(::.. 
(\OA- Ca..M~~\o \.tL IA::>~~"'::>~oS 
doserJ~, X.)'"" Jlf. 750.:: Ra.,Joll'l 

Mineral Type 
Sketch 

Comments 

\'\. Cl-\- ..... -
~l-l-
~\)--

~ 
<..__ ~ 

/ 

CJ-\- _? 
NAM= Non Asbestos Material 

Photo EDXA 
Number Printed 

~3 :.;;r c_ 
~.3}' '2.- '/~5 

I 

~3) l.G,. 
'/~~ {p3Jr/ 

103/?:6' 'tt!5 {~~)2..-C, 
~ 
'"0 

Page_}_ of _i_ 



• 
EMSL Sample 10: 041216273-0020 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

MF- 3 
Q~ Yv\D\ I .tf 

\ Mr-J 
\ 

t.f 
lmD 1' s t 

MPJ s 
~ (t; (o 

G5· NO 
G5 NO 
G7 p 7 I 

M·O\ \ g 
N\h\ 'S 

r:-~- NO 
(1j \03 ND 

0~ NO 
P3 ND 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width 10 

ld.t5 O,?-S c.o 
Jt..f~o?.- J4't~ cD 
:34' .o~ O.'fl co 
CJo,;S fDA3 C-0 
&0,15_ 0,/0 co 
)0,1.--1 (),SO C-0 

(p~.D~ f),S~ C-0 
roR~ s~~ c..-0 
10.1~ 0-30 CL-0 

I 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

(1~ IY£5 
CH-
C-H- ~ ~3/30 

~131 Y~S 

C-lk ~h 
CA-t- -~ 
c,H- ~ 

\ . 

C-t.\- ~ I 

~~ ~ 
c~ (_) I 

I 

NAM = Non Asbestos Material 

Page ~of~ 



• 
EMSL Sample 10: 041216273-0020 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

f'5 NG) 
~'] ~D 

It ~ 
I 

. 
NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width 10 

=~"--'=~,··-· ....... ~. ··-· ..... -.1---····-·- -· -- . 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

. 

NAM = Non Asbestos Material 

Page:::l_ of 3_ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-01 R1 C10 1 Chrysotile 
Collected: July 09, 2012 10:26:18 

Live Time: 19.65 Count Rate: 3980 Dead Time: 61.14% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_868_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1600 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-01 R1 C10 2 Chrysotile 
Collected: July 09, 2012 10:26:18 

Live Time: 89.03 
Beam Voltage: 20.00 

Count Rate: 672 Dead Time: 15.38% 
Beam Current: 2.00 Takeoff Angle: 31.00 

• Sample_868_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1200 

Cu 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-01 R2 02 3 Chrysotile 
Collected: July 09, 2012 10:26:18 

Live Time: 118.57 Count Rate: 232 Dead Time: 6.87 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Sample_868_S001.pgt 

2.0 11.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-01 R2 04 4 Chrysotile 

Collected: July 09, 2012 10:26:18 

Live Time: 75.61 Count Rate: 288 Dead Time: 7.62% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

1111 Sample_868_S001.pgt 

g 

2.0 

Fe 

4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
DATE: _;__ ___ --! 

Indexing of negative number: ___ 6_3_12_9 __ _ SCOPE#: 03-01 ------1 
Reference I Sample Number: PA-MA-AM-01 

Preliminary ID: ___ C_hry....__so_t_il_e __ By: _G_I ----1 

Using Camera Constant of: ___ 2_1_.8_9 ___ mm Angstroms 

Determined from negative number: --------63094 

ck Check 
Measured Inter-row spacing: 4.075 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

3.00 mm distance, center spot to closest hkO spot (002): 
1------i 

to closest hk1 110 : 4.85 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ --1 

Preliminary Identification was:l ~... __ X __ _.! CORRECT 

~...--__ __.1 INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample 10: 041216273-0021 

Customer Sample: PA-MA-AM-02 

Sample Description: ASS 

Pore Size (micron): 0.45 
1~ 
EF~m2): 385 

Volume (L): 458.82 

Prepped By: A F 
--~~-----------

Prepped Date: 7 { 1.--[1 '2.-

Grid Box: 03t~t2i2bo I 
Grid Location: S l- _5 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one) 
GO Required: :Yft<t none I 3:1 I 5:1 
GO Analyzed: )~ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 1 Structure No. of Structures Dimensions (JJm) Level of 
I Type Primarv Total 1 Length Width ID 

5'1 Ac, F- l \ 8150 0.5 7..- CD 
A~ ~ '2-- ?-- 1~.7)? J 1(1 co 

MDll 3 d-~;10 9L6'{ cO 
fV\0- ~ }C).~ CJ.t.fs cD 

Pr5 ~0 

Pr~ rVV 
5£, ~~ NO 

£:::,5 q:::: tf t ld·LfD ;). I l. ~D 

0~ t'i\()l' 5 ~~ ~"L~~lf lr'ft:> co :::;;7' .- f\V /V 

Mv s ·-.3/,~L{ ¢·50 CD 
NO= None Detected 

EMSL Analytical, Inc 

~~leJ\,J ,___ \o~l,'~<s 3-S0/o 
1 / <A. "'s J cv-s e.- 0; r e....c.-~' oV"' . 0 ~~ ~) c.. c.-\ 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 0 3 -0 I 
GO area (mm2

): 0 .o L3 
Magnification: \ D I oOD 

Analyzed By: Q ·l (.. ,..1'\_;z. \ ' 

Analysis Date: 7/ L l 1 '--

Comments: 

Y •jX~cu.\h.\c AMou~~ ~ · 

f\o.,....- eo~\-c....\:A-e.... 0-\ ~~acs\-o :> 
0\oSQ./J.Q....L. X~= )3, 5lf5"=-Ra)'ldorn 
Mineral Type 

Sketch Photo EDXA 
Comments Number Printed 

e,H- ~ t31 3""2--
5J3.:!> YGS 

C.A+ u-~ 

CH-
cw.- CJ~ &,3J3t 

c~ z= J 

cH- c -~ 
CA,r- 0\\ 

- ~ ~ 

NAM= Non Asbestos Material 

Page I of 5 -- --



• 
EMSL Sample 10: 041216273-0021 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

0~ F- (p (o 
D0 (\)() 

D?? N\_) 
~(p D 7 7 

fVlOI/ ~ 
Mf? ?] 

F'o" f'-)0 

53 Cf NO 
' c_(D MD\\ 9 

Mf? 1 
c~ l'i\0 \ \ " 

tO 

fV\b lO 

1~3 MOll II 
Mb l/ 

~5 ,JD 
ND =None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width 10 

)l..G:,?;, olqs cD 

1[.~7 057 co 
c91d 6 ()}.37 co 
J9, [{p ({),50 co 

/Od/ 10 .q:, CD 
8.01 o.ifi' cD 
q,tfS <£5.ro5 co 
&.11 0.15 c() 
)/,/6/ 5'~35 C1) 

l~-~7 0·57- co 
-- -

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

~ ~ 

c\+ ' c__~ n~ 
CJ-\- Lf ....... 

LH- (\(\ 
C-W- V' v 
OJ -~I 
C-~ --.-~ 
C\-L {{ 
GH ~ 

NAM = Non Asbestos Material 

Page 2-- of 3 



• 
EMSL Sample ID: 041216273-0021 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~~ NO 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page~of 3 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-02 S1 A9 1 Chrysotile 

Collected: July 09, 2012 10:26:18 

Live Time: 15.00 Count Rate: 2135 Dead Time: 39.17% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_868_S001.pgt 

Mg 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

Cu 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 

Indexing of negative number: ___ 6_3_1_34 __ _ 

Reference I Sample Number: PA-MA-AM-02 

Preliminary ID: ___ C_hry-"--so_t_il_e __ 

DATE: 07/10112 

SCOPE#: 03-01 _...;._ __ -I 

By: _G_I ----1 

Using Camera Constant of: 21.89 mm Angstroms --------
Determined from negative number: 63094 --------

Check 
Measured Inter-row spacing: __ 4 __ .0--7--S __ mm 

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 2.93 mm 
1-----t 

to closest hk1 11 · 4.85 mm 

60.0 57.0 
7.48 7.32 6.954 7.686 
4.51 4.58 4.351 4.809 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ --t 

Preliminary Identification was: ~...I ____ x_---~lcoRRECT 

L...-__ __.IINCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample ID: 041216273-0022 

Customer Sample: PA-MA-AM-03 

Sample Description: ABS 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): , 396.36 

Prepped By: J,{D/GJ/H2. 
Prepped Date: J /2-/t2-

Grid Box : fJ3t2- f};Rf?.Bz-0 I 
Grid Location: { C I - 3-:J 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: {circle one} 
GO Required: :v.r-"2.0 none I 3:1 
GO Analyzed: w 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) 

Type Primary Total 

II\ CtO t-..~ 

(!__{3 

c~ 

Cr./. 
fJCf. 

87 
13>5 
81' 
~-

1ft-! 'V 
NO= None Detected 

EMSLAnalytical, Inc -:t=6(~a)~ Loo.clcn~'· 
~DA.l~ b,{ec,~~ 

Length 

s- ~0 'Z 
: V a(tfec.J 

Width 

I 5:1 

micron 
micron 

Level of 
10 

Comments: 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03 -o I 
GO area (mm2

): tJ. 01.3 
Magnification: 10 000 X 
Analyzed By: d .[0/ GJfJ-12. 

Analysis Date: I /9 bo 12. 
j 

At;jf('(J• -t Qmi!Vfl-t of' fl(}fl-fovn/alo {.g_ 
th !ks o/o{:trv.eb . 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM= Non Asbestos Material 

Page_l _of '2-



• 
EMSL Sample 10: 041216273-0022 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

ITz. J9 '" . N"b 

"31 N"" 
~5 ~\) 

:13 ~\::::::, ,,, ND 

~10 
l 
I 

-96. 
Jto 
M 
f?Jtp --v 

---------

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AM-03 

Sketch Photo EDXA 1 

Mineral Type 
Comments Number Printed I 

NAM = Non Asbestos Material 

Page ___d::. of _2:: 



• 
Od 1 ?1 f\?73-0023 EMSL Sample ID: _. ------ Volume (L): 381.6 

Customer Sample: PA-MA-AM-04 Prepped By: A-. ~t..G,A-(2.. -------
Sample Description: ABS Prepped Date: +-2. -12.. --------

n 4!1 Pore Size (micron): ___ _ Grid Box : oo 12- - G (t.~q -e 1 

~R!'i EFA (mm2
): __ _ Grid Location: 'U (, 1- 3) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~-£1 ~ 1-if.-12.- none I 3:1 I 5:1 
GO Analyzed: 2..1 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2.5 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (pm) Level of 

Type Primary Total Length Width 10 

1AI B2. tJ.t> 

~t.f MPII \ t?. ~ 9::rz NAfl\ 

tJ\C> 0 ,~.s o.zs- NA-6-t 

(b(o Nt> 

(2)£>, ~..D 

D2.. f'\.D 

.Dlf· ~..D 

.D(p K.P \I 2- 3£f.1) ~~-~ }JA--1-'\ 

tJ\~ 0 3tf.-o Lf,%(p tJAM 

))8 .B 5 I ~-0 0-~0 C.J::> 
.. 

EMSLAnalytical, Inc "lrG\verse..- "Du-e..c-hoY7 : \/e.-r-h'co..l 

1hd,cc.d()~ lrcctd 1 Y~.9 ~ 5 -I 0 7o 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

X;,= /OJ= Ro.nJorn 

Mineral Type 
Sketch 

Comments 

NAfo.'\ 

1'-JA--H. 
~&Jf AI Yrtserrt 
~e 

f'JAK AI Y'resev~f ~ 

Nkt"l I~ 
Ctt \ 

~ . ~ -- -. - . ....... 

TEM ISO 10312 
Asbestos Count Sheet 

03-o I 

o. 0130 

t01 ooo ~ 
• 

.j' 05~ k-.-14.-__.,, A--

:;t-CJ-12-

Photo EDXA 
Number Printed 

/ 

./ 

/ 

Page_i_of~ 



• 
EMSL Sample ID: 041216273-0023 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

111 .Drn tJ.D 

F2- ~j) 

Flf tJJ) 

11~ :r:C} N.D 

..-L1- U.D 

:r5 ~b 

~s ~..D 

-:::cl N.D 

c;c, 14-D tl t.f 

~ 2 

f.J\j) ,, 5 

tll6 0 

~1 ~1::> 

G,S ~ 
NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J..Im) Level of 
Length Width ID 

~_3.'0 +.2.0, C:J) 

3?.'0 1-l'i$' Cb 

2J.f~ (,.fSo !'}~ 

'])l,!J l·L.? tJAM 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AM-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 

! 
I 

I 

I 

I 

C\-t di. 

Ctf L (4?>12>~ / -NAf-1 

NAt'\ 
AI ttes;;,t_ 

./ 

----- L_ 

NAM = Non Asbestos Material 

Page~ of~ 



• 
EMSL Sample 10: 041216273-0023 

Grid Grid Opening 
Structure No. of Structures 
Typ~ Primary Total 

ruz.. Cq~ fV-C> ·' ~···· 

G( 
~ 

N-D 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J,Jm) Level of 
Length Width ID 

'• 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AM-04 

Mineral Type 
Sketch Photo EDXA 

1 Comments Number Printed 

I 

I 

I 

I 

i 
I 

I 

~:. 

I 
I 

i 

NAM = Non Asbestos Material 

Page .3 of ..3 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. . 1.!)'1\fl ~~~011 C). 
File: 041216273 PA-MA-AM-04 U1 B4/NAM 
Collected: July 09, 2012 17:02:02 

Live Time: 138.46 Count Rate: 155 Dead Time: 5.24 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Ill 

0 

Sample_869_S001.pgt 

I j 

t g 

F,.• a 
2 

f~ 

U.. .. J...t .. .la.. .hh .JiJ. .. al .oL.t 

4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 540 

1
1

0 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. c..Q-tY\. ":\-IIU1It'h 
File: 041216273 PA-MA-AM-04 U1 D6/ NAM 
Collected: July 09, 2012 17:02:02 

Live Time: 58.81 Count Rate: 1234 Dead Time: 23.62 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_869_S001.pgt 

g 

0 2 

Fe 

4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

10 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-04 U1 D8 1 CHRYSOTILE 
Collected: July 09, 2012 17:02:02 

Live Time: 390.49 Count Rate: 100 Dead Time: 4.23 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II 

0 

Sample_869_S001.pgt 

i 

.. g 

Fe. .Ill ll 

2 
,._ M .... .1. .... 

4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

,·o 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-04 U2 G9 2 CHRYSOTILE 
Collected: July 09, 2012 17:02:02 

Live Time: 91.33 Count Rate: 453 Dead Time: 10.98% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II 

0 

Sample_869_S001.pgt 

i 

~ g 

. f~ .~. 

2 
·" ~ ... j L. 

4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

'. 
1

1

0 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. ...{)tf<\ ':flllll t"h 
File: 041216273 PA-MA-AM-04 U2 G9J NAM 
Collected: July 09, 2012 17:02:02 

Live Time: 178.29 Count Rate: 254 Dead Time: 7.18% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

• Sample_869_S001.pgt 

Si 

g 

0 2 4 6 8 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

10 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
Order ID: 041216273 DATE: ------1 

SCOPE #: 03-01 ------1 Indexing of negative number: --------63136 

Reference I Sample Number: PA-MA-AM-04 

Preliminary ID: ___ C_hry-"--so_t_il_e __ By: _JA ___ -1 

Using Camera Constant of: 21.89 mm Angstroms --------
Determined from negative number: --------63094 

Check 
Measured Inter-row spacing: 4.075 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.00 mm 1--__;_...;...;._-1 

Measured to closest hk1 110 : 4.85 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ ------1 

Preliminary Identification was:I~-. __ X __ ....~IcORRECT 

,___ __ _.!INCORRECT 

percent accuracy to date: 1 00 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
041 ?1 ~?73-0024 EMSL Sample ID: _. ·-. --· Volume (L): 

PA-MA-AM-05 Customer Sample: . _ . ___ .. Prepped By: 

AR~ Sample Description: . __ _ Prepped Date: 

403.2 Scope: 

A-\=" GO area (mm2
}: 

7[ 2---lt 7..---- Magnification: 

TEM ISO 10312 
Asbestos Count Sheet 

o~ .... ol 
D.o ,3 
l otooc 

n AI; Pore Size (micron): ~- ·~ Grid Box: 1!'3 n-ea..tLG -o z- Analyzed By: G l £AV\Y\u ~c • 
~R&; EFA (mm

2
): --- Grid Location: A-t-~ Analysis Date: 2.[l0 {1 '"l---

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) CommeCts: C:.. 
GO Required: 3,0 -49- "'fi:..7/lo none I 3:1 I 5:1 5 •' "l -: c.. ...... ~A-\- Onou~A.\.- e. 
GO Analyzed: z..o I{)~- CouV'~\L. ~~\-oc::> Level of Analysis Chrysotile: CD Min Length: >5 micron 

Level of Analysis Amphibole: ADX Min Width: 0.25 micron (Cb::,.Q../ J ~ ' ~::: J5 .:::.P..a.VIdOi'-1 

Grid Grid Opening Structure No. of Structures Dimensions (JJm) Level of 
Mineral Type 

Sketch Photo EDXA I 

Type Primarv Total Length Width 10 Comments Number Printed! 

1~4 F" \ 5t·L:JI 0,35 cO ~ 11~...-- : __ ~1..37 '~~5 I Al ( &>.'313 B I ' 

l-+1' p- (/) 0 5?5 o.qo N.L\.111\ NAvV'\ ~ 'i£5 

~5· M) 
( 

£9· MOll 2- j7.ot /t.f,S~ c..D a+ \_ 'I_,,.. 
1t:::- J 

~7/ro 
Mo ,_ }7.01 O.qo C-D c..,(.{- c ) 'IES 

F5. MO 1\ _3 q{?L--- 3·"5 C-9 Cl,.\- /~ :b 9.1)...- co Uk-IV\b o.:;o '\...:.'--'-'- \... '- '-

Cl· Nv 
C-~ rJO 
~'1( ~ 

---

ND= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc ~~:c.::.\ . .._~ ~"'""-LJ ~ 3-S 0 /u 
I ./ c:.v--.5~~ (l) VQ..e-.l-~or- ~ \)-e.,;\:,.) c.c.--~ 

Page _I _of 7--



• 
EMSL Sample 10: 041216273-0024 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

f\1- cq MOll tf 
MD if 

G3 tvD 
G1 .. NO 
::r~ .. Nb 
~~~ ~ 
U3:>l?: t'-}D 
~, ND 

A~ o+ .NO 
0(p tva 
D~ ~ 
:ts r 5 5 

:TI NO 
l 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (pm) level of 
Length Width 10 

2.-+.:JU I'·LS'?? C..f). 

'}_.:{.30 O/t-5 e-O 

/4. Lf'-f lr?.5L- cD 
' 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-MA-AM-05 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

Cl+ ~ 
C.b+- "--' 

CA··\- ~ ~3139' 

--- ----

NAM = Non Asbestos Material 

Page 2- of 2---



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-05 A1 H7 NAM 

Collected: July 10, 2012 09:33:32 

Live Time: 32.77 
Beam Voltage: 20.00 

Count Rate: 1185 Dead Time: 23.09 % 
Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_872_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-MA-AM-05 A1 E9 2 Chrysotile 

Collected: July 10, 2012 09:33:32 

Live Time: 39.46 Count Rate: 519 Dead Time: 11.76 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Ill Sample_872_S001.pgt 

2.0 

Ca 

4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1400 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
DATE: 

....;_;_--""--I 

Indexing of negative number: 6313 7 -------- SCOPE #: 03-01 ------1 

Reference I Sample Number: PA-MA-AM-05 

Preliminary ID: ___ C_hry....__so_t_il_e __ By: _G_I -----1 

Using Camera Constant of: ___ 2_1_.8_9 ___ mm Angstroms 

Determined from negative number: 63094 --------

Check 
Measured Inter-row spacing: __ 4_.0_7_5 __ mm 

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.00 mm 
t------1 

Measured to closest hk1 11 4.85 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ -----1 

Preliminary Identification was:~~ __ X_--IICORRECT 

~--__,!INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample 10: 041216273-0025 Volume (L): 393.9 

Customer Sample: PA-UW-AA-01 Prepped By: _ ____!A~F ____ _ 
Sample Description: Ambient Prepped Date: ( l'J.-{ I .....__. --------
Pore Size (micron): 0.45 Grid Box : 03 12-£(2.{l(; Ok 

EFA (mm2
): 385 Grid Location: e, l-3 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: {circle one) 
GO Required: .3&-3<] ~ "l(to none I 3:1 
GO Analyzed: '3 i 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (pm) 

Type Primarv Total Length Width 

6( BL-- I'() 

~f ' 

Blt? 
()~ 
G)2--

P4' 
D~ 
§)if 
F'"Z-
8 \V 

---

NO= None Detected 

EMSL Analytical, Inc ~ Pr)\.~j~~Lool: .--(J l-'2,0 /1:) 
"17 «A-":>J(L/":><L 0\ te..c.-l)ov-- ·~ \} vl~cu-\ 

I 5:1 

micron 
micron 

Level of 
ID 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 030 ( 
GO area (mm2

): ~ L3 __ __;;:::;...__ ___ _ 
Magnification: l 0 , o o 0 

Analyzed By: G lc.."'"'".T"2.~ 
Analysis Date: 1 {lo l 1 "2.--

Sketch Photo EDXA 
Comments Number Printed 

. 

NAM= Non Asbestos Material 

Page_J__ of _3_ 



• 
EMSL Sample 10: 041216273-0025 

G "d 1 G .d 0 . I Structure Dimensions (IJm) 
n n penmg Type Length Width 

<F'~ rJD 
~2 

f:>~:r,o 
:r:~ 
J;{¢ 

::r~ 
--~ 

@q .. 

G7.· 
&5· 
DIO 
0~· 
ot-f· 
o~ 

G1 I 

B/ w 
NO = None Detected 

EMSL Analytical, Inc 

Level of 
ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-UW-AA-01 

Mineral Type 
Sketch 

Comments 

NAM = Non Asbestos Material 

Photo 
Number 

EDXA 
Printed 

Page__l::_ of _2_ 



• 
EMSL Sample 10: 041216273-0025 

Grid Grid Opening 
Structure No. of Structures 

Type Primarf; Total 

(h~ _)l kD 
1 

.J;' 

·'"15' 
dS 
]..\~· 

Hr · 
/J-")· 

l 

i 

}~3 
i 

0 

cg ! 
' 

G~ 
(f}U 
~~b \ 

~(,t:? 'V 
C"-1 NO 

0 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (1.1m) Level of 
Length Width 10 

-

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-UW-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

' 

I 

I 
! 
I 
I 
i 

I 

I 
NAM = Non Asbestos Material 

Page _3 ot..-2_ 



• 
EMSL Sample 10: 041216273-0026 Volume (L): 406.9 

Customer Sample: PA-UW-AA-02 Prepped By: A r 
Sample Description: Ambient Prepped Date: 7 { '2--

Pore Size (micron): 0.45 Grid Box : D3 11--£~ o "2...-

EFA (mm2
): 385 Grid Location: C..( l - ~) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: -* 3 7 lsL i{tO none I 3:1 I 5:1 
GO Analyzed: 3/ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J.Im) Level of 

Type Primary Total Length Width 10 

Cl -J;o N;) 
-

Jg 
..j&, 

,)~ 
J-\~' 
H-f 
t-lS 

' 

H-3 
~9 
P7 '"' NO= None Detected 

~Adlc.._\L [.,.,,,L"IJ /- '2- 0/-o 
I ./ Q.r\~J Q.t""'SJ2....- \i)i J a... c..\ .ov- '.. U.a/L c..u- \ 

EMSL Analytical, Inc 

~ 
I II I I I 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 0 3 -o ( 
GO area (mm2

): 0. D t.3 
Magnification: 10, DO 'U 

Analyzed By: G lt:-.r•""··~'~ 1. 
1 

Analysis Date: 7{1 o l {~ 

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_(_ of _3, 



~ 

• 
TEM ISO 10312 

Asbestos Count Sheet 

EMSL Sample 10: 041216273-0026 Customer Sample 10: PA-UW-AA-02 

G "d G "d 0 . Structure No. of Structures Dimensions (IJm) Level of M" 
1 

T Sketch Photo EDXA 
n n penmg . mera ype 

Type Primary Total Length Width 10 Comments Number Printed 

F5 I'D 
F~ 

c~~ :r~-

t:c,-' 
.-r I. . 
J.....s--. 

Gq 
G/ 
c;s·· 
G3· 
...-0. 
t I . -

E-!' 
GS , 
~)' 

G/ 
C-.~ \I 

NO= None Detected NAM = Non Asbestos Material 

EMSL Analytical, Inc Page 2-- of 3 



• 
EMSL Sample 10: 041216273-0026 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

C3 0l t£) 
6~ 

~5 
f37 
0£1 
(\)~l· 

-.D5. 
U)7. 

G)~ 
Q5 
C:,j 

(;~ ,lJ 
L 

NO= None Detected 

EMSL Analytical, Inc 

.. 

Dimensions (IJm) Level of 
Length Width ID 

"· 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-UW-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

.. 

' 

NAM = Non Asbestos Material 

Page 3 of _) 



__ ..._. 

• 
041216273-0027 EMSL Sample ID: _______ _ Volume (L): 

PA-LJW-AM-01 Customer Sample: _____ _ Prepped By: 

Sample Description: ABS Prepped Date: --------

468.195 Scope: 

{l.F GO area (mm2
): 

7b--(l-z- Magnification: 

TEM ISO 10312 
Asbestos Count Sheet 

D '2:> -o I 
0-00 
to oo'D 

04!'1 Pore Size (micron): ___ _ Grid Box: fY.!> P- £f'l.I2.G -c ""--- Analyzed By: Q l C..-"1 AJ'l.-'7 \ 

~R!'1 EFA(mm2): __ _ Grid Location: 0 l-~ Analysis Date: 7ll.l\ ,-z._ 
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) Comments: 
GO Required: 4&-t] ~1\(Q none I 3:1 I 5:1 
GO Analyzed: I] 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.26 micron ~ .. 

X -== f<). 61 ~ == Rt?Yidoyt'l 

Grid Grid Opening 
Structure No. of Structures Dimensions (J..Im) Level of 

Mineral Type 
Sketch Photo EDXA 

Type Primary Total Length Width ID Comments Number Printed 

()\ ::f? ~ 
:r~ ~ 
~~ w 
e,f? NO 
C-.& Q'JD 
c.'{ MO\ 1 I [0 ,'l-( 3.J5 cO cl..} d) C:,3/lfo ..11(:5 r ~1/t=) 

l cO C-LJ..-- u~ - ~65 Mb ]0,'2.-l 0,3S 
~~ ~~ .v 

c_._,~ \'() 
C,{ ~) 

NO= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc ~p./L.J\ ... \~L,eJ .. :.r-'0 3-s r 0 

--r;:v"'SJ.e_~Q.__ol J ec.l~ o--.; \} Q/l.! eov- \ 

PageL_of 2_ 



• 
EMSL Sample ID: 041216273-0027 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

f3 F 2-- 1---

~5 ,vo 
PI rJO 

0:? 03 ~0 
D5 ,JO 
P7 NO 
H+ ~0 
HL~ tJO 

ND = None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

~L{-;30 o.'(U cO 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID:. PA-UW-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

u+ L:: =:, b3/5~ Y&:5 

-

NAM = Non Asbestos Material 

Page 2-of~ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-UW-AM-01 D1 C4 1 Chrysotile 

Collected: July 10, 2012 09:33:32 

Live Time: 262.78 Count Rate: 73 Dead Time: 3.81 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Ill Sample_872_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

Cu 

8.0 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 
File: 041216273 PA-UW-AM-01 D2 F3 2 Chrysotile 
Collected: July 12, 2012 13:56:38 

Live Time: 101.18 Count Rate: 581 Dead Time: 13.02% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Sample_886_S001.pgt 
FS: 1600 

Si 

Mg 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

u 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
Order ID : 041216273 

Indexing of negative number: --------63140 

Reference I Sample Number: PA-UW-AM-01 

Preliminary ID: __ C_hry....._so_t_il_e __ 

DATE: 07/11/12 

SCOPE#: 03-01 
-----1 

By: _G_I ----1 

Using Camera Constant of: ___ 2_1_.8_9 ___ mm Angstroms 

Determined from negative number: --------63094 

'ck Check 
Measured Inter-row spacing: 4 mm 

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 2.88 mm 
1-----1 

Measured distance center to closest hk1 11 : 4.65 mm 

7.61 7.32 
4.71 4.58 4.351 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ --1 

Preliminary Identification was: IL--_X __ ....JICORRECT 

.___ __ __.I INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample 10: 041216273-0028 

Customer Sample: PA-UW-AM-02 

Sample Description: ABS 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): 423.54 

Prepped By: A. f0\6)A{<... 
Prepped Date: I\ --:2.-\ l"L 

Grid Box : 0~\'2. 6:,£R.GJ- 0 ~ 
Grid Location: & C \ - ~ 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: (circle one) 
GO Required: 

1
-:t' jq f\-F1\10 none I 3:1 I 5:1 

GO Analyzed: 
Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J.lm) Level of 

Type Primary Total Length Width ID 

e\ A-\ Nl:::> 

A~ ~'b 

AS Nl::::. 

.~2.. ND 
ft.f Nb 
.gl.o ND 

I -f'8. ~b 

I ?18 (]~ 
I 1110· 77~ I 

I :rz N'D I 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: OB - 0 I 
GO area (mm2

): 0, 013 
Magnification: 10. 0 00 ;( 
Analyzed By: A- ,CO/ {f fl1< 

Analysis Date: "-, /10 /t Z. 

Sketch Photo EDXA 
Comments Number Printed • 

i 

i 
I 

NO= None Detected 

EMSLIAnalytical, Inc ~r/-oru/a~ Jrod111q: 5;- 10~ 
NAM= Non Asbestos Material 

-Jro-vMSL },,,ecf,cn-J..' 1../~c:JJ 
Page_L of _2_ 



• 
EMSL Sample 10: 041216273-0028 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

Pt,J G/i ·nb 
~2- n~ 
cq 
~~ 

~5-

{!,3. 

fl-7 
f}s 

A-~ ' l/ 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-UW-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 

I 

i 

! 

NAM = Non Asbestos Material 

Page____a:_ of~ 



• 
041211\273-0029 EMSL Sample 10: _. _____ _ Volume (L): 398.19 

Customer Sample: --------
Sample Description: 

PA-UW-AM-03 Prepped By: fr/t;~IH< ABS Prepped Date: --------
Pore Size (micron): 045 -------- Grid Box : 0312. · fj!!(R.6 -QOl 

~R"i EFA (mm2
): --- Grid Location: f (I - 3"") 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~:;o Af1\lo none I 3:1 
GO Analyzed: ...90 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) 

Type Primarv Total Length Width 

1+1 [2. nl\ 
I'"' 

(1_}/ IJb 
foJ "'Jib 

£3 1J~ 
es t1b 
f6 5 I I riO, I 2.5 

flO 'f)b 

·1l~ 

1-ts 
·-~-- ,; 

NO= None Detected JJ 
EMSLAnalytical, Inc r;drhaJ/a_._1t>,J-oqJt!7j : 3- S fp 

---rra~ ~tred-tcf'YJ,' V~cu...r 

I 5:1 

micron 
micron 

Level of 
ID 

c,b 

Comments: 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: dl3-0 / 
GO area (mm2

): (Q,0/8 
Magnification: tfJ. [)()0 ;( 

Analyzed By: fJ. ;::D / 6} HR. 
Analysis Date: -rltolt2-

. ~ $ X = J.,J, !3 = RanJ.;,'M 
• 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

0-H 0"&141 ves - (o 311.\'2-

NAM= Non Asbestos Material 

Page_Lot~ 



• 
EMSL Sample ID: 041216273-0029 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

l~a ~~-. f\h 

~s 

flr-,5 

Ps. 
p_{. 
e_q. 
+~-
~s 

-flO 
.I-=t- \V 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-UW-AM-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_2_ot Cf 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-UW-AM-03 F1 F81 CHRYSOTILE 
Collected: July 10, 2012 13:51:54 

Live Time: 267.70 Count Rate: 471 Dead Time: 11.19% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

tl Sample'-873_SOOLpgt 

Cu 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1400. 

12 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
DATE: 07/11 -----1 

Indexing of negative number: -------- SCOPE#: 03-01 -----1 63141 

Reference I Sample Number: PA-UW-AM-03 

Preliminary ID: __ ..;..C_hry~so.;..t;...il_e __ By: ..._A_F __ --1 

Using Camera Constant of: 21.89 mm Angstroms --------
Determined from negative number: 63094 --------

Check 
Measured Inter-row spacing: 4 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.08 nun 
1-----1 

Measured to closest hk1 11 : 4.65 nun 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ____ -1 

Preliminary Identification was:~...! __ X_---...~ICORRECT 

.___ __ __.!INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
n..t1 ?1 R?73-0030 EMSL Sample 10: _. ·-·--· Volume (L): 

PA-11\/\f_AM-04 Customer Sample: ... _ ... Prepped By: 

Sample Description: ABS Prepped Date: --------

456.69 Scope: 

A~ GO area (mm2
): 

2tt.--l!L-- Magnification: 

TEM ISO 10312 
Asbestos Count Sheet 

03-ol 
0-0t3 

tOtOOO 
n A.!=i Pore Size (micron): -· . _ Grid Box: e!:> 11-£(212..G -o '2- Analyzed By: c/. t v.,,.., .J 7.-~r 

EFA (mm
2

): ---~R!=i Grid Location: Gr-~ Analysis Date: ?l1o I t2---• Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As(2ect Ratio: {circle one) Comments: 
GO Required: ..U.. i~ )e; 7{1 cl• 'l.-- none I 3:1 I 5:1 
GO Analyzed: li? 

Level of Analysis Chrysotile: CD Min Length: >5 micron 

I 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron X.;;= I b . 0 cu ~ KQY! Jo ~ 
Grid Grid Opening 

Structure No. of Structures Dimensions (tJm) Level of 
Mineral Type 

Sketch Photo EDXA 
Type Primarv Total Length Width 10 Comments Number Printed 

Gt l-l-1 t\0 
1,}1 f\JO 
(~5 100 
D4 fV\Otl t JO.~ 5,3 I co CH- _!) 

' Mb l to.(o~ Oc'l;:> co c.,w ( .L ~~~3> Y£5 '-'-\. \.. '-\.. \.. .... '-' \. 31:['-{ 

G>7 ~ 
I 

05 -~ 
. 

~~ c_,s f\}\0 

C-~ NO 
C/ M()t \ z,- i8nv '{,~r.g CD cH-

NO= None Detected NAM= Non Asbestos Material 

EMSL Analyt;cal. lnc~tw\....~c.l: (j : 7 -Jo 0/-o 
I )ArOJfL0.t>- U.re_cJ--JO- :. v~/t .. c..~\ 

Page_j_ of Z---



• 
EMSL Sample 10: 041216273-0030 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

mv ~ ~).....-. 

-Vt- NQ 

F'-1 NO 
q:"(p Ct\0 1 ) 3 

Mr? 3 
~ 05 w 

07" wO 
QlJ ~ lf ~ 
G~ t==:: ({J ¢ 

.. 
GS MDII 5 

MPJ 5 
G7 ~ 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (~!_m) Level of 
Length Width ID 

\~.71-- 0~3~ CD 

011~ ('f,5/ C,9 
t)l,53 0-90 CD 

,~.'ft./ {) ,1J.- CD . 
'5. 'tS ) . 10 N.t\-M 

()5,51-- 'f, i)(p eo 
J5,Sl- 1.17 c.D 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-UW-AM-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

C,\-\-- ()===ao ~JiS 

U+-
C..\+ ~ h31~ 

i 

C--\..-l- ~ - --~ I 

NAM oiJo Y£51 
C-t+ 
C,l-}- ~ 

--

NAM = Non Asbestos Material 

Page 2,---of ~ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-UW-AM-04 G1 09 1 Chrysotile 
Collected: July 10, 2012 14:53:37 

Live Time: 84.48 
Beam Voltage: 20.00 

Count Rate: 243 Dead Time: 7.19% 
Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_87 4_S001.pgt 

Mg 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-UW-AM-04 G3 G3 NAM 

Collected: July 10, 2012 14:53:37 

Live Time: 18.72 Count Rate: 2653 Dead Time: 44.99% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_874_S001.pgt 

2.0 

Fe 

4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290·0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
DATE: 07/11 ------1 

Indexing of negative number: __ ___:6;..;.3..;;.1...;.;43;;..._ __ SCOPE #: 03-01 ------1 

Reference I Sample Number: PA-UW-AM-04 

Preliminary ID: ___ C_hry-"--so_t_il_e __ By: _G_I ------l 

Using Camera Constant of: __ ___:2:;:.;1:;..;..8:;:.;9;...._ __ rnrn Angstroms 

Determined from negative number: 63094 ___ ;..;...;;...;.....;.. __ _ 
Check 

Measured Inter-row spacing: _ ___;.4;..;;;.2..;;.5 __ mm 
110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.00 

Measured to closest hkl 11 : 4.75 

SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ___ ___;;D:...Y.:.._ __ ---l 

Preliminary Identification was:~....l __ x_---JicoRRECT 

~...--__ ....~I INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
EMSL Sample ID: 

Customer Sample: ... _ ... 

Sample Description: _ ·- _ 

041216273-0031 Volume (L): 503.295 

PA-IIW-AM-05 Prepped By: ,4/ f07 6/112. 
ARS Prepped Date: 7lz./,z. 
n A" Pore Size (micron): ~. ·- Grid Box: O.B/2 · $/ZR@· 02 
~A" EFA (mm2

): --~ Grid Location: 11 (_1- 3)_ 
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one) 
GO Required: 18'1~ Af1hO none I 3:1 I 5:1 
GO Analyzed: ~~ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (j.tm) Level of 

Type Primary Total Length Width ID 

1f1 w· 7Jb 
btl 
f;~ 

I 

b8 
1fi 

113 

:1"3 

0£ ~I 

112 cz.. r/1') 
ttl Jt 

ND= None Detected 

EMSLAnalytical, Inc ~(/,aJb -'te_ kdJ,~ ,' ,5 • / fJ'Io 
/rMJerM- __L{~rlYl,' Y/-w-!tcd 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 1)3 -0 I 
GO area (mm2

): tJ, fJ/3 
Magnification: ::!..00 'i 
Analyzed By: ~~ G/GJiff?.. 

Analysis Date: 7{1 0 /t 2.. 

Sketch Photo EDXA 
Comments Number Printed 

: 

NAM= Non Asbestos Material 

Page_f_ of d 



• 
EMSL Sample 10: 041216273-0031 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

'112 112 !?b 
?1'-l 
'11-t-tP 
As 
f/7 
~(o .Jj 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-UW-AM-05 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page~ of ___Et_ 



• 
EMSL Sample 10: 041216273-0032 

Customer Sample: PA-ATV2-AA-01 

Sample Description: Ambient 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): ~24.2 

Prepped By: d: ftj~ Gllf2.. 
Prepped Date: ' -, /Z. /z._ 

Grid Box: tl312 · fj2/C6· 02 
Grid Location: :C L/ - oj 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one} 
GO Required: .Wo(,o ~l,o none I 3:1 I 5:1 
GO Analyzed: n~ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primarv Total Length Width ID 

-:r-1 131 17b 
!J3 
1;5 

156 
f;ID 

bt 

M 
bs 
td-
B"l '~ 

EMSLAnalytical, Inc ~yfro)/a f..L. a_cfintt, ; 5-7~ 
NO= Nofe Detected ~ 

-7?t?11er.s£ lwl'e, dYJ /._) v~h oa.-1/ 

Comments: 

Mineral Type 

L] 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: ~ 

GO area (mm2
): 0, 013 7""' 

Analyzed By: • IV/ 6;.11-Je 
Magnification: 4 Ot!O ?( 

Analysis Date: /. I 0 /J 2 

Sketch Photo EDXA i 
I 

Comments Number Printed I 

I 
I 

i 

I 

I 
I 

NAM= Non Asbestos Material 

Page_l_ot2 



• 
EMSL Sample 10: 041216273-0032 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~I E~ IJ'b 
£8 
£10 

1-12-
·rf L{.. 

1/{p 

:r3 

:z: 5,. 

~2. fk 
A3· 
/15 

/II 
l}q. 
{32.. 

IJ~ \I 
NO = None Detected 

EMSL Analytical, Inc 

Dimensions (f.Jm) Level of 
Length Width 10 

TEM ISO 10312 

Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_a_ of ___3_ 



• 
EMSL Sample 10: 041216273-0032 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

-:cz.- B~ t-..~"""D 

.B~ 

BIO 

~ 

'113 

?+5 

7-17 

'Jtq 

:P{ 
:rL:,. 

71""8 " v 

NO = None Detected 

EMSL Analytical, Inc 

-----"-··~~------~--~--~------~----------------~--~------------------

Dimensions (J.Im) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

. 

! 

NAM = Non Asbestos Material 

Page__3__ of ___3_ 



• 
EMSL Sample 10: 041216273-0033 Volume (L): 438.27 

Prepped By: A· ~Ot..G74-8-
Prepped Date: 1<2 //2. 

Customer Sample: PA-ATV2-AA-02 

Sample Description: Ambient 

Pore Size (micron): 0.45 Grid Box :o.3J!-E.B.R.G-oj. 
EFA (mm2

): 385 Grid Location: :1 C 1- 3) 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: .3.2 -311-E,$.1/to/t £.. none I 3:1 I 5:1 
GO Analyzed: ~.s 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25"" micron 

Grid Opening 
Structure No. of Structures Dimensions (l.tm) Level of 

Grid 
Type Primary Total Length Width ID 

3( j6' rJ.D 
Ji.f 
Jt. 
Hb 
1-}Lf ' I! 

~;2.. F -e- -e- ~,o 1-9- tJA/1 

G-s rJP 
G3 
G\ . 
F~ \ I/ 

NO= None Detected 

EMSL Analytical, Inc 1' {C:ll Vef" .se.. DIre c-f,cv,: Vet11 u,)_ 

Po.tffi cukle- LooJ;,0 ; r-"% 

Comments: 

Mineral Type 

JJA!vi ~ 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 0 2 -o I 
GO area (mm2

): 0- 0 /30 

Magnification: 10. ooo X 
;; t. Analyzed By: &vie Sioud' 

Analysis Date: -=1-/! o /12.. 

Sketch Photo EDXA 
Comments Number Printed 

,~p~ 

€A -loo 4itJ~ / 

I 
! 

i 
I 

-

NAM= Non Asbestos Material 

Page_/_of~ 



• 
EMSL Sample 10: 041216273-0033 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

'31 F'1 tJ[J 
e-5 
£3 
£1 
Of 
oq 
J)j. I 

I 

C5 I 

C5 
Cl 
p,b 
B'f 
P.>~ 

AS 
;52_ 68 v ~ 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-02 

Mineral Type Sketch Photo EDXA 
Comments Number Printed 

I 
! 
I 

! 

I 

I 

NAM = Non Asbestos Material 

Page_g_ of _2_ 



• 
EMSL Sample 10: 041216273-0033 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

'"SJ.. G-.5 rJ.D 
G-+ 
G4 
1-f~ 

HC 
it X' 
1-110 

I3 
.X5 " j-:J- F -9-- .r:J 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

6.5 o.E ,.JAM 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

tJPrfvt 
/lf~·e 

~jooiV ~ ,/ 

NAM = Non Asbestos Material 

Page--..2_ of 3._ 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-ATV2-AA-02 J1 H2 NAM 
Collected: July 10, 2012 17:47:42 

Live Time: 60.93 Count Rate: 1725 Dead Time: 31.55 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

1111 Sample_876_S001.pgt 

a 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1400 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-ATV2-AA-02 J2 J7 NAM 
Collected: July 10, 2012 18:51:25 

Live Time: 93.90 Count Rate: 1258 Dead Time: 24.44 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Ill Sample_877 _SOOl.pgt 

a 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1200 

8.0 



• 
EMSL Sample 10: 041216273-0034 Volume (L): 396.8 

Customer Sample: PA-ATV2-AA-03 Prepped By: A" FoLGAB. 
Sample Description: Ambient Prepped Date: 1/p./;;.o 1 ~ 
Pore Size (micron): 0.45 Grid Box: o3/!L-ER.R.G-o~ 

EFA (mm2
): 385 Grid Location: k Ct-3} 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum As~ect Ratio: (circle one} 
GO Required: 38 -37-- fS 1/rolt£. none I 3:1 I 5:1 
GO Analyzed: 38 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Opening 
Structure No. of Structures Dimensions (JJm) Level of 

Grid 
Type Primarv Total Length Width ID 

Kf F!l tJD 
Ftf 
FC 
P8 
t/O 

Gl 

&3 
G-5 
G-.:f 
&9 VI 

NO= None Detected 

EMSL Analytical, Inc ..,-YO< ve.r.s:e_ D) ;--e.. c17 Ol<f : Ver-t- i ~ 

PoA'fl cd.Je- Loa.dr~~ 1-3% 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: () 3-o I 
GOarea(mm2

): 0·0 /30 
Magnification: /0 OOOX 

:;> 

Analyzed By: Wt e Si ou kri 
Analysis Date: 1/to h.f 

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_l_ot_2_ 



• 
EMSL Sample 10: 041216273-0034 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

tt. H~ f.} f) 
Wlf 
~ 
t+g 

:1:3 
J:5 
x+ 
j~ 

j'f I 
I 

_tfb' ~~ 

1~-:3 A?, tJD 
AS 
A:t 
A-q 
f)~ ~v 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (pm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

I 
NAM = Non Asbestos Material 

Page_!_ of _2_ 



• 
EMSL Sample 10: 041216273-0034 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

t:3 .PJ lf tJD 
6~ 
P>5? 

6Jo 
C( 
c3 
C5 
C4-
cq 
D'f 
f)h 
f)g 
f\10 ,If 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width ID 

----

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 
~ 

i 

I 

) 

NAM = Non Asbestos Material 

Page_.2__ot:Z..__ 



• 
041 ?1 R?73-0035 EMSL Sample 10: ____ . __ _ Volume (L): 425 Scope: 

PA-A T\/?-AA-04 Customer Sample: ....... _ Prepped By: A~ GO area (mm2
): 

Sample Description: --------Ambient Prepped Date: 7 [1---lt,__ Magnification: 

n .4!'\ Pore Size (micron): __ . _ Grid Box: 0'7 1~ CfU2.6 -o '"2---- Analyzed By: 

~R!'\ EFA (mm2): __ _ Grid Location: L 1-~ Analysis Date: 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Asgect Ratio: (circle one} Comments: 
GO Required: ..as-~ ~7/11ft2--- none I 3:1 I 5:1 
GO Analyzed: 3{A 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J.Im) Level of 

Mineral Type 
Sketch 

Type Primary Total Length Width ID Comments 

L...t 5~ f\0 
B~ 

'• p $ rt> l.ft,5 NtA--<JV\ tf Cf.o~ rJAM. 
6~ ~ 
fbl? M;) 
e~ tvv 
~'-\ NO 

/ r-ro ~ 
f-?? NY 
Gcf tvO 
Gfp fV() 

NO= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc OJ"\ ;i \ \ L ( ' . 3-S o/ ~ ..... • <:..) C\.--\. ~ 0"'-~ ~ .r-~ ~ 7 b., 

-t;t-)A='J(¥~0~ I ~C..:~ ... OV':. J .Q../L-;~t...-~ 

TEM ISO 10312 
Asbestos Count Sheet 

03-o I 
6~0t'3 

£0 1 00 o 
c;.'. l t< orl"'-J 't.-< ( 

7/,, lt-L--

Photo EDXA 
Number Printed 

YE:S 

.. 

Page [ of 3 



• 
EMSL Sample 10: 041216273-0035 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

Gtg tJ() 

::I3 tD 
{,?/- erv- u.D 

Di NO 
0~ ~ 
6-? tvO 
OJ,. tJ:) 

~f ~ 
D~ NO 
~, .. tJ() 

1-r.f {'.() 

~ (\() 

r--t3 B ~ (j) 
~~& 
.., "P"f-.../ F (/) ¢ 

1+5 NO 
l 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (pm) Level of 
Length Width 10 

.J,~S 0.70 NA:M 
J1·ti J. t l NtAM 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

(\JAW\ 0~ ~,t~ 'J£5 
NAQV\ ~ 1;:51<+1 

.. 
I 
I 

j 
NAM = Non Asbestos Material 

Page 2-of _.7 



• 
EMSL Sample 10: 041216273-0035 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

&? J7 tv() 

_J s~ p (/) e6 
)3' NO _, , .. t-:0 
tn· tJ) 

1...\-5, M) 

l\? tJ9 
('(p· tJO 
Ftf· N0 
(~ w 
()c;e, rJD 
0~ ~ 

" NO = None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width ID 

5:~0 l.l 0 N~ 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NA-vY~ t:::::_:::J 

I 

I 
! 

i 

I 
i 

' 

I 

I 
NAM = Non Asbestos Material 

Page_Lof_3 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-ATV2-AA-04 L 1 B4 NAM 
Collected: July 11,2012 08:36:43 

Live Time: 59.33 Count Rate: 1608 Dead Time: 31.36% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_879_S001.pgt 

2.0 

Fe 

4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: · 041216273 PA-ATV2-AA-04 L2 H3 NAM 

Collected: July 11, 2012 08:36:43 

Live Time: 66.92 Count Rate: 591 Dead Time: 13.58% 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

Sample_879_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1100 

Cu 

8.0 



• 
041 ?1 R?73-0036 EMSL Sample 10: ____ . __ _ Volume (L): 513.36 Scope: 

Customer Sample: PA-A TV2-AA-05 -------- Prepped By: Ar-- GO area (mm2
): 

Sample Description: --------AmhiP.nt Prepped Date: ? l1--- f I '1.-- Magnification: 

Pore Size (micron): --------. 045 Grid Box: 03 ) 1..- ~ f2.f2-.G D 'l- Analyzed By: 

EFA(mm\ 385 -------- Grid Location: M l- ~ Analysis Date: 
Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Asgect Ratio: (circle one} Comments: 
GO Required: ,..29" 30 )i: t/J, I '2-- none I 3:1 I 5:1 
GO Analyzed: 30 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (J-Im) Level of 

Mineral Type 
Sketch 

Type Primarv Total Length Width ID Comments 

r'AI frv···· J\)0 

6'-f I --

6?~ 

t3~ 
e,,o 
Ov 
ot 
D(p 
0~ \ / 

010 
\V 

NO= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc \)Pr /-\ - j\ \ . . \ L , . .. 1- 3 cy ~ -t"c.. ~-\c L \.ow ~~~.. o 

\ l L.\.11\SJQ/".:>.cL- D;:; ~l~O'-\_;. V vl-.) u-\ 

TEM ISO 10312 
Asbestos Count Sheet 

o3-ol 
Q.Ot3 

iO.Do 0 
G-,.L t...-.,.,,..,..>"2---"L-\ 

2Lul 1,__ 

Photo EDXA 
Number Printed 

I 
I 

I 

' 

Page_l _ of_3 



-------------------------------------------------------------·~---·~------------------------------------------------------------

• 
EMSL Sample ID: 041216273-0036 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

MV fbV ~0 
f>)'-f 

fJ"' 
B?f 
(3 

FS 
~7 
f-\'2-

H-f 
t}-~ 

M':? J7 I 

.J5 I 

.JS 
).} I 0 I 

~/ 

H-5 .'V 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (!Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV2-AA-05 

Mineral Type 
Sketch 

Comments 

NAM = Non Asbestos Material 

Photo EDXA 
Number Printed 

Page v _5 - of 



• 
EMSL Sample ID: 041216273-0036 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

Hv--- f\() 

~?? 
()~ 

D.3 
B7 v \ 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-05 

Mineral Type Sketch Photo EDXA 
Comments Number Printed 

I 
I 

i 

NAM = Non Asbestos Material 

Page _l__ of 2:> 



• 
EMSL Sample 10: 041216273-0037 Volume (L): 432.18 

Customer Sample: PA-A TV2-AM-O 1 Prepped By: A F 
Sample Description: ABS Prepped Date: 7/o J, "'2.,....--

' Pore Size (micron): 0.45 Grid Box : 03) 2.- r;_{ll?.(;, Q"Z.-

EFA (mm2
): 385 Grid Location: tJ I .- '5 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: (circle one) 
GO Required: ...w, er k' 7'"' p.-- none I 3:1 I 5:1 
GO Analyzed: ~~ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (pm) Level of 

Type Primarv Total Length Width 10 

N\ H~ NO 

H~ ('J() 

JJ-f NO 
ft6' tJD 
F~· tJ() 

Fi NO 
G7 MDII l 13~10 q.o3 

Mf!:, ¢ 5.t,S o.'fs NM 
N"Y "" )..\~ tJO 

}fl NO 
NO= None Detected . 

EMSL Analytical, Inc ~A: LJ \u._\.<L loc.. .. L ~ >-".. J - ~ Df'o 
, fcv--S0/¥scQ._.O\r~e:i:~~-.vv1.cu- \ 

Comments: 

Mineral Type 

~AN\ 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 0 3 -o ( 
GO area (mm2

): 0 l 0 L S 
Magnification: l 0 1 0 D 0 
Analyzed By: Q l L...Vl~ J~'l- l 

Analysis Date: 1/11 lt 2---

' 

Sketch Photo EDXA 
Comments Number Printed 

' 

' 

Q '/G..S 

NAM= Non Asbestos Material 

Page _1_of V 



• 
EMSL Sample ID: 041216273-0037 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

JJ5 NO 
F{i' NO 

' 
F7' NO 
f5· rD 

N.~ f0v· w 
6'-f· NO 
~(p- F' rP cO 

p 0 6 
('v tvO 

( 

Fc-f· ~ (/) (/) 

H1- ~() 
l 

.. 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (!Jm) Level of 
Length Width ID 

~'2-5 (),/5 tV AN\ 

{t,.t(p ()./0 Nk~ 

31 ,Ct, f (, tfl f\)A-M 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV2-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

f'JAvVt .::; c=;:::::J ,.. 
-

NA-tl\ ()\\ 

N(ft-tiVI ~ 

NAM = Non Asbestos Material 

Page j:7- of V 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 

File: 041216273 PA-ATV2-AM-01 N1 C7 NAM 

Collected: July 11, 2012 08:36:43 

Live Time: 141.50 Count Rate: 301 Dead Time: 8.42 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_879_S001.pgt 
FS: 1000 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

8.0 



• 
0.41 ?1 ~?73-0038 EMSL Sample ID: _. ·-·--· Volume (L): 390.96 

P A-A TV?-AM-02 Customer Sample: _______ _ Prepped By: Ac:=-
Sample Description: ABS -------- Prepped Date: 7/ '2--1 I 1---

. n 4!'> Pore Size (micron): -· ·- Grid Box: 03~0'2--
~.R!'> EFA (mm2

): --- Grid Location: 0\-~ 
-- > 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~ ;u) ~ 7ltd1-z.....- none I 3:1 I 5:1 
GO Analyzed: "U/ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (l.lm) Level of 

Type Primarv Total Length Width ID 

0\ t.Q4H~ f')0 
j~ G-=?t! ·u• 7 NO 
i II,, @:S,R-5 ~0 

r-; t'\D 
Fl ~ (/) (/) 9,35 O·Co5 ~AA 

F5 p ' l 3D.o~ vno d) 

0~ tv() 
ot,-. CY. ND 

C{~- NO-
c~ ~ 

--------~ 

NO= None Detected 

EMSL Analyt;cal, Inc ~~ A,w \ .._\ ~ \o c,__\.:._._~ ~% 
"c.tV\~Q_r3,J2...._0\ (~c..,.\-~·. v ~4-)~'-4- \ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

X~=ctl.6b7= Ra~ 
Mineral Type 

Sketch 
Comments 

f'Jlkv/\ c::= Jl) ,......,. 

&+ - t 
...... 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

63 -of 
o.ot3 
lo.ooo 
Q l C-t.r»,.., .n .. :e 4 

7/uf, 2---

Photo EDXA 
Number Printed 

I'Y65 
6,31Sf 
Ld3)5 Y£~ 

I 

Page_l_of V 



• 
EMSL Sample ID: 041216273-0038 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

1-+3> rJD 
f-\5' M/ 
»1- M) 

03 rt~- V\10 
~-- p: ¢ ¢ 

r 2- 2--

rf'-f, ND 
~zr· w 
P(p' NO 
p~, ,£) 
G)[p NO , 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width ID 

5,15 <953 tVA-"'\ 

10,1 l Ot?S CD 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV2-AM-02 

Mineral Type 
Sketch Photo EDXA I 

Comments Number Printed 

NA~ ~ 
C...H- ' '-~ ~'-- '- '-~ • 

NAM = Non Asbestos Material 

Page z--of ~ 



Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 

File: 041216273 PA-ATV2-AM-02 01 F7 NAM 

Collected: July 11, 2012 08:36:43 

Live Time: 114.92 Count Rate: 380 Dead Time: 9.92 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

&II Sample_879_S001.pgt 
FS: 1000 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

8.0 



EMSL ANALYTICAL, INC. 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

File: 041216273 PA-ATV2-AM-02 01 F5 1 Chrysotile 

Collected: July 11,2012 08:36:43 

Live Time: 56.77 Count Rate: 657 Dead Time: 14.28 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

II Sample_879_S001.pgt 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

FS: 1000 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 
Order ID : 041216273 DATE: 07/ /12 

Indexing of negative number: 63151 SCOPE#: 03-01 

Reference I Sample Number: PA-ATV2-AM-02 

Preliminary ID: Chrysotile By: GI 

Using Camera Constant of: 21.89 mm Angstroms 

Determined from negative number: 63094 

Check 
Measured Inter-row spacing: 4 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

Measured distance, center spot to closest hkO spot (002): 3.04 mm 
1-----1 

Measured to closest hkl 11 : 4.60 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ ----1 

Preliminary Identification was:I.___X __ _,ICORRECT 

..__ __ -.~I INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
nA 1 ?1 ~?73-0039 EMSL Sample 10: _. ·-·--· Volume (L): 367.56 

PA-AT\/?-AM-03 Customer Sample: _______ _ Prepped By: A-? 
Sample Description: ----------------ABS Prepped Date: 7/ vl 1 2..---

() .d~ Pore Size (micron): __ . _ Grid Box: 031 k€(l/l..(; 02---
~R~ EFA (mm2): __ _ Grid Location: ~1-3 

-·--

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one) 
~Z-"'2- l:¢7/1/ GO Required: none I 3:1 

GO Analyzed: 2-"'2-
Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25" 

Grid Grid Opening 
Structure No. of Structures Dimensions (tJm) 

Type Primary Total Length Width 

~' e,~ r-JD 
B~- f\lD 
0(p ND 
~s M:) 

G'~ t'lO 
Gt.f N() 

G~ NO 
T3 r£) 

~~~ 0~ rJO 
OS ,vO 

NO= None Detected 

EMSL Ana/yt;ca/, Inc ~ 11-;.lw \"-\e. W.· ~: I 0-15 o/ o 

-ri.4-/\S)e~ D:r e__c_.!.:-jor- '. \\ e.~L cc:..- \ 

I 5:1 

micron 
micron 

Level of 
ID 

11 .·•::.:;·,.c • •• -~---·"-·'"'""""'-"'"'-"'!.J-'"=~···~~·.•·'-"''--'""~===:.c=-'--"'-"-==-""'d.==.== 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

0~-o l 
~·013 

IO.OD 0 
> 

Gl~.,.,C!J'l-...,( 

76 clr z.......=-

Photo EDXA 
Number Printed 

Page__l_ of~ 



• 
EMSL Sample ID: 041216273-0039 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

Q7 ~'{) 

F)O, M) 
t 

NO G~ 
G5: ,..!\) 

G7·' NO 
I (j)2, J~t) :' NO 

I 

H-7'' tJ\) 

}.t-5'. f'l() 
o~l NO 
()l• f')0 
~5 rJO 
B~ N:) 

..... 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-ATV2-AM-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 
I 
! 

~--~---J 

NAM = Non Asbestos Material 

Page ~f Y 



• 
EMSL Sample ID: 041216273-0040 Volume (L): 421.56 

Customer Sample: PA-ATV2-AM-04 Prepped By: 1), Sd-onbo-pe 
Sample Description: ABS Prepped Date: ·""}/ I til J.. 
Pore Size (micron): 0.45 Grid Box : Soecr~ ( 'R:::>ec.-f-

EFA(mm2): ~3uc.J~S ~n Grid Location: __ '_ ..... £=-----
Ana/ysis ln'ioiiiiation 

Target Sensitivity: 0.004 
GO Required: /0 

s/cc Minimum Aspect Ratio: (circle one) 
none I 3:1 I 5:1 

GO Analyzed: LO 
Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Level of 

ID 
G "d 1 G "d 0 - I Structure Dimensions (JJm) 

n n pemng Type Length Width 

£6 Hi_ w 
I% f~ 

J! TJ1 
f0 C6 

V!l_ 
Et 
r;c 
GC 
t-+·~ f'iuvfll 

(j ,v I 

I6 fD\ f) Js,cp '2 ·I tJAtl\ 
NO= None Detected 

EMSL Analytical, Inc 

TEM ISO 13794-
Asbestos Count Sheet 

Scope: J.E"Ol- tzoo cf CO</"-~) 
GO area (mm2

): C/.0 t3~ 

Magnification: ?-f!? k f 
Analyzed By: J2 1--/c.,...-ts~n 

Analysis Date: ~j, "-

Comments: I 
Indirect prep, please check prep record for filter analysis. 

Filter aliquot used: 5' mL 

Mineral Type 
Sketch I Photo I EDXA 

Comments Number Printed 

~ 

...... 
o~?vo 

...-
f\JA/1 ~ 

NAM= Non Asbestos Material 

Page J_ of )--



Energy Dispersive X-Ray Analysis 
Quantitative Spectra & Data 

EMSL ANALYTICAL, INC. 

File: 
Collected: 

Live Time: 
Beam Voltage: 
Thickness limit: 

L:\EDS Spe ... ope 04-03\2012\041216273 PA-ATV2-AM-04 E8 16 0 NAM.pgt 
July 20, 2012 08:38:41 

187.88 
20.00 
34899.81 

Count Rate: 
Beam Current: 

411 
2.00 

Dead Time: 
Takeoff Angle: 

8.40% 
31.00 

Ill 041216273 PA-ATV2-AM-04 E8 16 0 NAM.pgt 
FS: 1100 

Mg 

AI 

Element. 

Mg 
A1 
Si 
Ca 
Mn 
Fe 
Cu 
0 

Total 

u 

Fe 

Ca 

2 4 6 8 

Line keV CL Ratio Wt% At% At Prop Compound 

KA1 1.254 0.9349 2.60 3.43 4.8 MgO 
KA1 1.487 0.9545 0.54 0.64 0.9 Al203 
KA1 1.740 1.0000 10.42 11.89 16.5 SiO 
KA1 3.691 1.5184 2.91 2.32 3.2 CaO 
KA1 5.898 2.5410 0.26 0.15 0.2 MnO 
KA1 6.403 2.7559 11.58 6.64 9.2 Fe203 
KA1 8.046 3.9376 45.81 23.10 32.1 CuO 
KA1 0.523 0.0000 25.88 51.82 72.0 

0.0000 100.00 100.00 138.9 Total 

Element Line Gross (cps) BKG(cp& Net _{g)& 
Mg KA1 23.0 1.9 21.1 
AI KA1 6.4 2.1 4.3 
Si KA1 81.1 2.1 78.9 
Ca KA1 16.0 1.5 14.5 
Mn KA1 2.3 1.5 0.8 
Fe KA1 33.4 1.5 31.8 
Cu KA1 89.8 1.7 88.1 
0 KA1 0.5 0.4 0.0 

EMSL Analytical Inc. 200 Route 130 North, Cinnaminson, NJ 08077 
TEL: (800) 220-3675 • • www.EMSL.com 
Locally Focused ... Nationally Recognized 

10 

Cmpd 
Wt% 
4.31 
1.02 

16.36 
4.07 
0.34 
16.55 
57.35 

100.00 



AMPHIBOLE SAED INDEXING FORM 

EMSL Order Number: 041216273 

Image Number: 03300 

Reference I Sample Number: 0040 

Preliminary 10: NRA 

Camera Constant: 1.875e-003 

Calibration Reference: 072012-04-03-03297 _c. 

Inter-row Spacing: 

d2 or hkO (Camera Klzero row dist.): 

d1 or hkl (Camera Klslant vector dist.): 

Ratio of hkO/hkl: 

Vector Angle: 

Date: Jul 20, 2012 

1/A Pixels 

From SAED Reference Book, "unknown" diffraction pattern was 

found to be that of: t~*NRA't~:t11 

With a Zone Axis of: 

Preliminary Identification was: 

CORRECT 

INCORRECT 



• 
041216273-0041 EMSL Sample ID: _______ _ Volume (L): 464.58 

Customer Sample: --------
Sample Description:--------

Pore Size (micron): -· ·-

PA-ATV2-AM-05 c ;::::>~ Prepped By: _A . ]:_ ob.ll 

ABS Prepped Date: 1-}Ljl~r 
n 4'\ Grid Box : OJ 11-- £.~f\G- · 0 L 

EFA (mm2
): ---~Rt:; Grid Location: Q ( \-3) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one} 
GO Required: ~IJ: 01~ none I 3:1 I 5:1 
GO Analyzed: 11 '1-/ul 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (f.Jm) Level of 

Type Primarv Total Length Width 10 

Ql (rio 1J8 
G~ 
G~ 

G~ 
G1 
01 
03 
06 
D1-
[)9 ,, I 

NO= None Detected 

EMSL Analytical, Inc ~ !.~ ." 1-- JO?o 

~£)~_'7/~ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

03'01 
O.OL3 
ID.OWt 
0~ 1/ 2 
1-lrtt~ 

I I 

Photo EDXA 
Number Printed 

' 

Page_! _of ...b_ 



• 
EMSL Sample 10: 041216273-0041 

Grid Grid Opening 
Structure No. of Structures 

Type .Primary Total 

01 C1 1\8 
[J ~ 
C5 
t1 
[9 

l-110 
'H~ 

'f 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AM-05 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

. 

NAM = Non Asbestos Material 

Page_L_ of ....1.._ 



• 
EMSL Sample ID: 041216273-0042 Volume (L): 372.96 

Customer Sample: PA-BG-AM-01 

Sample Description: ABS 

Prepped By: Q . 1ef"~ 
Prepped Date: 1/:t /iJ.:. 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Grid Box ~J( dRG- 02. 
Grid Location: Jl l -.3) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: ~21 
GO Analyzed: ~I 

0~~ 1Jn/t,; 
none I 3:1 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (J.Im) 

Type Primary Total Length 

"hi l~I Yl0 
l-14-

l-iLB 

ri~ 
~10 
D1o 
09 
o~ 

B1 
-Rli " v 

ND= None Detected 

EMSLAnalytical, Inc ~~ ?J~-· lJ.J.AJ:-i..c.J 

fOAl~/._~: 1-/0fv 

Width 

I 5:1 

micron 
micron 

Level of 

10 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03- 0 I 
GO area (mm2

): 0. 0/3 
Magnification: l 0, 000 '/. 
Analyzed By: Q _ 1/QJ.J...JnrJ 

Analysis Date: J:..ft 11/11. 
I I 

Sketch Photo EDXA 
Comments Number Printed 

I 

NAM= Non Asbestos Material 

Page_{_of~ 



• 
EMSL Sample ID: 041216273-0042 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

P11 11 1\0 
iJ I 
1j 
11 
19 

\?) \0 

07 
0~ 
B4 
Bt 
[)L ·-v 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-BG-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page~of ~ 



• 
04121 S273-0043 EMSL Sample 10: _______ _ Volume (L): 363.78 

PA-Rr,-A.M-02 Customer Sample: ... __ . Prepped By: 4F 
Sample Description: -------ABS Prepped Date: 7/'2--fl ,__ 

t 

Pore Size (micron): 04!1 -------- Grid Box: 031 '2- EO..IU; -o-L-
~Rl'\ EFA (mm2

): --- Grid Location: Sj-3 
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum As12ect Ratio: {circle one) 
GO Required: ...2:1--ZZ- ~fult ,_. none I 3:1 I 5:1 
GO Analyzed: 2-2.-

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width 10 

5) C,t-- NO 
c+ rvD 
cJ~ rJ:j 
r?.-- rJY 
~t tD 
F0 NG 
Hf 1\'D 
}+-(p. NO 

51- C-_3 ND 
LS NO 

NO= None Detected 

EMSL Analytical, Inc \?A-It cJ \t..--l..o.Jt> ,, .. t2~<;\ 5-7 °/o 
--r:-.,._~.e_.r~.e..O\-re_c..-lJov-, ~ \J e.ll- c.u- \ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

X:J..= ~If, ~ 4b = Rcndom 
Mineral Type 

Sketch 
Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

D3-ol 
~.Ol ~ 
lO, oo D 

G- [c.....,.,nJ'"l.-il 

7 [, tlt '"'--

Photo EDXA 
Number Printed. 

I 

I 
' 

I 

I 

Page___l_ of Y 



• 
EMSL Sample 10: 041216273-0043 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~7 NO 
G3 ~'\) 

G5 ND 
G7 N() 

:rs ND 
53 O)f fV[> 

()(p· NO 
Di?' w 
G5 MDII l 

Mb l 
G5 NO 

,. 

G7 ('AC) 

~ rD 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

1Lt9,'f9 9~7~ CD 
J~,19 0,1_5 co 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-BG-AM-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

e-\.l- jl 
CJ+- ~ t.?>JS 'Z.. '/GS .._ - ..... fA~i5 ~ 

NAM = Non Asbestos Material 

Page 2--of z__ 



I 
j 

Energy Dispersive X-Ray Analysis 
Qualitative Spectrum 

EMSL ANALYTICAL, INC. 

File: 041216273 PA-BG-AM-02 S3 G3 1 Chrysotile 
Collected: July 11,2012 14:33:10 

Live Time: 16.03 Count Rate: 4351 Dead Time: 64.78 % 
Beam Voltage: 20.00 Beam Current: 2.00 Takeoff Angle: 31.00 

11 Sample_881_S001.pgt 
FS: 1100 

g 

2.0 4.0 6.0 

EMSL Analytical Inc. 307 West 38th Street, New York, NY, 10118 
TEL: (212) 290-0051 • FAX: (212) 290-0058 • www.EMSL.com 

Locally Focused ... Nationally Recognized 

8.0 



SAED Indexing Form 
Revision 0 

January 28, 2009 

CHRYSOTILE SAED INDEXING FORM 

Indexing of negative number: ___ 6_3_1.;...52 __ _ 

Reference I Sample Number: --------PA-BG-AM-02 

Preliminary ID: __ C_hry-"--so_t_il_e __ 

DATE: 07111/12 

SCOPE #: 03-01 ...;._ ___ -I 

By: _G_I ---1 

Using Camera Constant of: ___ 2_1_.8...,.9 ___ mm Angstroms 

Determined from negative number: 63094 --------

Check 
Measured Inter-row spacing: 4 mm -----

110 reflections present? Enter Yes or No Yes 

200 doublets present? Enter Yes or No Yes 

Full Index 

distance, center spot to closest hkO spot (002): 3.00 mm 
1------i 

to closest hk1 11 : 4.75 mm 

From SAED Reference Book, "unknown" diffraction pattern was 
found to be that of: Chrysotile By: ____ D_Y ___ ---i 

Preliminary Identification was:~..-1 __ X __ -~IcoRRECT 

~..---__ __.!INCORRECT 

percent accuracy to date: 100 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. Page 1 of 1 





• 
0.4121 1>273-0044 EMSL Sample ID: ____ . __ _ Volume (L): 361.08 

PA-Rr,-AM-03 Customer Sample: ... __ _ Prepped By: AF 
ARS Sample Description: ___ _ Prepped Date: 7{1---( I 7.-

n LLt:; Pore Size (micron): ___ _ Grid Box: o3 tl-E(l(2G -o -z_ 

~At:; EFA (mm
2

): --- Grid Location: tl-_5 
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one} 
GO Required: J-1' "2.---'2- kz.-7(l I none I 3:1 I 5:1 
GO Analyzed: z._v-

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2S micron 

Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Grid 
Type Primary Total Length Width ID 

11 C.,?- f\0 
Cf ~ 
Clp NO 
C/6' NO 
QJ- f'-0 
~f f'/0 
(3(;;, NO 
G&' tv(::> 

fir :C7 rvO 
T5 NO 

NO= None Detected 

EMSL Analytical, Inc ~ A-I~' c.....J \ c.....\<-l oc:....-l-' ../' ~. ~-3 io 
~"-"SV-t 0 ....._ () ;, <>cJ;""" '?iv .ul. <.~ \ 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

o3-ol 
() -0 L2::> 
to ooO 

G-lc....--.~.J"2.'1 1 

?[,{,,___ 

Photo EDXA 
Number Printed 

' 

Page__l_ of "Z---



• 
EMSL Sample 10: 041216273-0044 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

]:3 1'0 
C-~ NO 
ee:,- NO 
C-f NO 
G-z_:_ 1\Q 

~ ,~' ~ 
}..}~ ' ND 
JH 1\)1) 

J4-t,' tJD 
P~· ND 
(j)fo ~ 
D1- N() 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (JJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-BG-AM-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page '2-ot '2...---



• 
EMSL Sample ID: 041216273-0045 Volume (L): 512.28 

Customer Sample: PA-BG-AM-04 Prepped By: __ """'$....,w1....._ ___ _ 

Sample Description: ABS Prepped Date: Co·25·12... 
Grid Box : ~iC\\ fn>Ja.d 

Grid Location: ---35...._ ______ _ 
Pore Size (micron): 0.45 

EFA (mm2
): 385 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one) 
GO Required: 15 none I 3:1 I 5:1 
GO Analyzed: '"' Level of Analysis Chrysotile: CD Min Length: >5 micron 

Level of Analysis Amphibole: ADX Min Width: 0.2 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (1.1m) Level of 

Type Primary Total Length Width ID 

131- -sf ;JO 
Jt-1 
{rb 
F?-
PI 

(V A? 
16'0 ""5} 

1-3 

c1 L 
,IJ v£ \ v 

ND= None Detected 

EMSL Analytical, Inc 

TEM ISO 10312 
Asbestos Count Sheet 

Scope:"""S"""Eot.-- c2oo Etc (oLf~~) 
GO area (mm2

): o. 0 l3t:::> 

Magnification: ~ 

Analyzed By: ....J?i........l..:-[~~,......=~ 
Analysis Date: 6/UO 1... 

Comments: ~ Pfo ~rt"l""c ... (C..f-f:- c~c.o1.~ 
~I t-rc-v-trse-

I 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

I 

NAM= Non Asbestos Material 

Page_L of ___2:_ 



• 
EMSL Sample ID: 041216273-0045 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

1Yo A1 ~~ )JP 

e/1 ~~ 
1-/k. r~ 

D1-

c1 
~z-1 

~ Af ,I/ 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-BG-AM-04 

Mineral Type Sketch Photo EDXA 
Comments Number Printed 

I 

I 

------- J 

NAM = Non Asbestos Material 

Page2-- of~ 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
SAMPLE/ANALYSIS INFORMATION 

Enter Site or Project Name Here: 

State/Federal Site or Project Identifier: 

12011-149 Phillips fv1j~~ ~ !Site/Project Identifier Code: 2011-149 

Laboratory name: EMSL04 Client Sample Number: 

Instrument: dEbL\Zo¢~ Date received by lab: 

Voltage (kV}: 100 Lab Job Number: 

Magnification: 
I ;)Q). OOc? X Enter one or more (a) 

Lab Sample Number: 

Grid opening area (mm2
): 0.0130 Chain of Custody Number: 

Hioh Mao: Low Mao: 

Scale: 1L = 1.000 1.000 

Sample Type: (FS;Field 
Scale: 10= 1.000 1.000 Sample, FB;Field Blank, LT;Lot 

Blank, QC;Lab QC) 

Filter Size (mm): QC Sample Type: (Not QC, 
LB;Lab Blank, RS;Recount 
Same, RD, Recount Diff., 

Filter Pore Size (urn): RP;Reprep., VA;Verified 
Analysis, JL;Jnterlab) 

Method SOP (Revision 
No.): 

Media: (Air, Dust, Dustfall, N/A) 

Grid Storage Location: Air volume (L}, dust area 

Archive filter(s) storage 
Cinnaminson 

location: 

(cm2
), or dustfall container 

area (cm2
): 

Project Stopping Rules: 

Maximum Area Examined (mm
2

): bd 
Total Number of Asbestos Structures Observed 
Equals: 

Analytical Sensitivity is at least: 0.004 

COMMENTS 

?. '1o pctrn·~ Locrdc~ 

PA-BG-AM-04 

06/22/12 

041216273 

04121627;~ 

fl.{) ".,.\2.-

FS 

NotQC 

Air 

512 

Project Recording Rules: 

Minimum Aspect Ratio: 

Minimum Length (lim): 

Minimum Width (lim): 

(a) Enter one or both magnifications (high and/or low) in this box. Examples: 20,000x OR 5,000x OR 20,000/5,000x 

If sample was analyzed using more than one TEM instrument, 

Number of grids prepared: 3 
Prepared by: 

Preparation date: 

Preparation Type: (D;Direct, 
!;Indirect. IA;Indirect, ashed) 

~ sample type - air, is there loose 
material or debris in the cowl? (YIN) 

Primary Filter Area (mm2
): 385 

Secondary Filter Area (mm2
): 

F- factor: 

Filter Status: (A;Analyzed, 
a--Overloaded, Q;Oamaged, A 
M=Missing, ~Cancelled) 

Analyzed by: ~~rr. '-.,.., 
Analysis date: 6(:;.6/r:A 

~: \ 
>5.0 

>0.25 

If sample was analyzed by more than one analyst 

version 12i-DRAFT 

Page/-ot2._ 

F-factor Input Parameters: 

···-··--....... ... -
Fraction of primary filter 
used for indirect prep or 
ashing [For dust and 
dustfall, enter 1.0] 

First resuspension volume 
or rinsate volume (mL) 

Volume applied to 
secondary filter (mL) or 
used for serial dilution 

... -- for Serial Oil ---··-
Second resuspension 
volume (mL) 

Volume applied to 
secondary filter (mL) or 
used for serial dilution 
Third resuspension volume 
(ml) 

Volume applied to 
secondary filter (mL) 

Input for Ashing of 
Secondary Filter: 

Fraction of secondary filter 
used for ashing 

enter TEM Instrument details below. or across multiple analysis dates, enter analysis details below. 
Instrument #2 Instrument #3 Analyst #2 Analyst #3 

Voltage (KV): 
Instrument:] I I 

Magnification:l----------+-----------1 

Analyzed by: I I I 
Analysis date: 

IMPORTANT NOTE: If this sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates, 
be sure to complete the <:olumn labeled "Multiple" when entering raw structure results for each grid opening. 



National Asbestos Data Entry Spreadsheet (NADES) for Air & Dust Analysis by Superfund TEM 
STRUCTURE INFORMATION 

Client Sample No.: ,PA-BG-AM-04 I 
Lab Sample No.: 041216273-0003 

Sample Type' FS I 
QC Sample Type Not QC I 

··----- I 
Preparation Type 

Analysis Datet-~-::;;.;:-:::u..-::::-:=-z-r/i:--; 

Grid Grid I Structure 1-....!.!~~~==:::._-+--=~:..:::r:::..::~::L..--l 
Opening Type 

Identification 
Code (b) 

Mineral 
Type (c) 

Other Minerall----':...._1.;=;.::.!-::.:.=:~.....:..:.::. 
Description 

I'B-=1 I J1 AlP 
Ill J.IO 

k-' ,..tD 
Fd- _A./_0 

L Vi .vO 
\ A~ t/P 
s-o ""51 f'JP 
~ NV 
£'1 A/{) 

Ot ,.v{) 

~-- Li~ A£} 

"bC1 i;J;- I ND 
'\72.--- I /Vt:') 

C-:f. I w.V 
Bl/ I ,.JD 

~I _Ai_ I tvO 
~ --r--- -

(a) Enter dimensions either in absolute units (urn) or in screen units. 
(b) See Annex D of ISO 10312 for identification codes. 
(c) Valid Mineral Types: 

~ 
__2f_±_ 1----

, I ____,___ 
( 1~4 I tz-- ---+----, 

If reported as screen units, confirm that the Length & Dimension Scales are set as appropriate. 

Multiple 
(d) 

version 12i-DRAFT 

Page~f .2_ 

Low !Comments 
Mag 

----
AC actinolite CH chrysotile LA Libby amphibole OM other mineral type (specify in "other mineral description" field) 
AM amosite 
AN anthophyllite 

CR 
TR 

crocidolite 
tremolite 

OA other amphibole Amosite Solid solution series: Amosite, cummingtonite-grunerite 
NAM non-asbestos material Trem-Act Solid solution series: Tremolite-Actinolite 

(d) Populate this field only if sample was analyzed using more than one instrument, by more than one analyst, or across multiple analysis dates. 

(e) If the analyst changes to low magnification, populate this field with a numerical value for what the analysts has chosen. 

Grid opening traverse direction (circle one): Are prepped grids acceptable for analysis? (circle one) ~ No 

A Horizontal 

{Y Vertical 
If No, explain: 



• 
EMSL Sample ID: 041216273-0046 A.?Q ~ Volume (L): ·--·-

Customer Sample: PA-BG-AA-01 
~ 

Prepped By: , . . • _ --· LL JCn,/...~ 

Sample Description: Ambient "1..-9_-12.. Prepped Date: __ 

Pore Size (micron): 0.45 n -:1,1 ?. ~ z::: ll.l2.6i-o 2.. Grid Box : • _ _ . 

EFA (mm2
): 385 11 ( 1.-3) Grid Location: .... _ " • -

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum As12ect Ratio: (circle one) 
GO Required: ~&(,p ?¥-~-II· t2.. none I 3:1 
GO Analyzed: 3{tl 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (t.Jm) 

U( J:% 
J:b 

:12-
c;~ 

G;J.-

Glf 
G2-

GS 
fi;b 

Gtf 

EMSL Analytical, Inc 

Type Primarv Total Length 

ND , 

" lJ 
ND= None Detected 

lra.vus~ "LA"reuf,.cn : Verh'ca I 

Pa-rhcufate.- ~o._ol,~ ~ 1-3 % 

Width 

---

I 5:1 

micron 
micron 

Level of 
ID 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

ccJ c 

TEM ISO 10312 
Asbestos Count Sheet 

03-o \ 
0-0~ 

IOc 000 )( 

::Jose 4...--n'tt~tL 
1-tl-t2-

Photo EDXA 
Number Printed 

' 

I 

·Page_t _of~ 



• 
EMSL Sample 10: 041216273-0046 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

'Ul ~2.. l-.l.D 

C9 
C-l-
cs 
c~ 

A-~ 

A-t 
k5 ''if 

'UZ. :r-'7 ~D 

:11p 

..J..2> 

G/1 
G,(p 

~if 'V 
ND =None Detected 

EMSL Analytical, Inc 

Dimensions (pm) Level of 
Length Width 10 

TEM ISO 10312 

Asbestos Count Sheet 

Customer Sample 10: PA-BG-AA-01 

Mineral Type Sketch Photo EDXA 
Comments Number Printed 

NAM = Non Asbestos Material 

Page~ of~ 



• 
EMSL Sample 10: 041216273-0046 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

rvt2- ~ '1--\.D 

s-k> 
GLf 

C4 
c:=f-
cs 
,4~ 

A0 
'A4 

10 .:J:8 

-:r:s 
G,Co ,v 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (tJm) Level of 
Length Width 10 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-BG-AA-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page~ of~ 



• 
04121S273-0047 EMSL Sample 10: _______ _ Volume (L): 492-48 

PA-RG-AA-02 Customer Sample:~----"--'---- Prepped By: A-. ~t..G!f-R-
Sample Description: Ambient -------- Prepped Date: 1-/?-(2-
Pore Size (micron): --------045 Grid Box : 0$(2- rER.k,G, - o3 

~flfi EFA (mm2
): __ _ Grid Location: A (.1-.3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum As12ect Ratio: {circle one) 
GO Required: }6" 3 I ~ ;rtHZ.. none I 3:1 
GO Analyzed: 51 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions (~m) 

Type Primarv Total Length 

k( :h% ~.D 

:f1p 

:r.Lf 

-::t.2... 

(;,8 
G(o 

Gl( 

Gr2--
~.:r 

~5 \ v 
NO= None Detected 

EMSL Analytical, Inc I rt.\\1~ v~ ( e.c.,h OY1 : Vuhca. l 

ra.-r he. £A ltd-e- ~e-d; ~ : ,_ .3 % 

Width 

I 5:1 

micron 
micron 

Level of 
10 

Scope: 

GO area (mm2
): 

Magnification: 

TEM ISO 10312 

Asbestos CountSheet 

03-ol 
O· ot.3 
101ooo ~ 

Analyzed By: ~f, th:n'a-5 e-
Analysis Date: 1-tl-lZ.. 

Comments: 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

i 
! 

NAM= Non Asbestos Material 

Page 1 of 3 -- --



• 
EMSL Sample 10: 041216273-0047 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

A-1 G-3 N.D 

8 

C<i5 

C0 
ct+ 
C,Z- 'V 

Az.. f?Lf \'l.D 

f;,(o 

!?~ 

£:>10 

blf 
bb 
D% 
b\O 'lt 

NO = None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width ID 

TEM ISO 10312 

Asbestos Count Sheet 

Customer Sample 10: PA-BG-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page 2- of 3 -- --



• 
EMSL Sample 10: 041216273-0047 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

A2- ~lf tJJ) 

Ho 
~% 

f1eo 
·~ 

·WP 
.. t+3' ,v 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-BG-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

NAM = Non Asbestos Material 

Page~ of~ 



• 
EMSL Sample 10: 041216273-0048 Volume (L): 0 

Customer Sample: PA-BC-AA-01 Prepped By: A-, kJt..-4A-fl-
Sample Description: Ambient Prepped Date: 1--2- I 2-
Pore Size (micron): 0.45 Grid Box: O?>iz., G(tf?.(q-O:b 

EFA (mm2
): 385 Grid Location: e, ( l-.3) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum AsQect Ratio: (circle one) 
GO Required: j.8" I \ ~ .:t-11-12-- none I 3:1 I 5:1 
GO Analyzed: II 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25" micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (1.1m) Level of 

Type Primarv Total Length Width ID 

61 es ~D 

Q.S 

Q:f-

~ 
r;-s· 
£?:} ~~ 

fJZ.. -:r::'%' r.LD 

:[:,b 

~Lf \I 

NO= None Detected 

EMSL Analytical, Inc \ rnv~t... U·i rec·h OY1 : Vuh'c.t:tf 

PttAio.tfotfe wa.ct~~~ ~ t!).s ~ 

Comments: 

Mineral Type 

•. o~·-- ..<:"~::~·- ··--- ·- - • - ---

TEM ISO 10312 

Asbestos Count Sheet 

Scope: 03' 0 ( 

GO area (mm2 ): o. o 13 __ __;:=-----
Magnification: /01 000 ;< 
Analyzed By: ;;J..os~ Arr~'et.~ e-. 

Analysis Date: 1- -t 1- (t,. 

' 

I 
Sketch Photo EDXA 

Comments Number Printed i 

---

NAM= Non Asbestos Material 

Page I of 2--- --



• 
EMSL Sample ID: 041216273-0048 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

B2- Gr% l-10 

G,(t; .J, 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (!Jm) Level of 
Length Width ID 

TEM ISO 10312 

Asbestos Count Sheet 

Customer Sample 10: PA-BC-AA-01 

Mineral Type Sketch Photo EDXA 
Comments Number Printed 

NAM = Non Asbestos Material 

Page~ of ---2:::_ 



~ndirect Preparation Recorrd/fe biOrY;Jo 
INDIRECT P,REPARATION RECORD 

u .PH# N/A REVISION 1 

TEM Dust PC EfA 3b<(.i_(mrn2) ·~r#Ft 4 FEBRUARY 9, 2009 ,..... 
"C=rcircz e () n e) . , . . . . · . u!)/Je 1 :if . · JJ/k j 

~ 

llndtrect Without al ;hlng 1 Dilution Filtration pndtrect wtth Ashihg ., 

pped by: on ·~· ..... ·~ u 
-vvrun1c- u VIUIIIC 

Tf; 
·Fraction · 1s •• ·volume , 1st 2nd Re- Volum-e 2nd Re- 3rd lte- Voli.lme Fraction used to Volume OKlo 

11( t2-. of filter Res us pend' appliei:fto .:.Resuspend suspend applied to suspend suspend ap-plied to of filter resuspend applied to 'Prepti 

used Volu n-te filter. · used· Vol.ume fl_lter used Volume filter ashed resfdue 2nd filter Grid? 
lrder ID Sample# m mL mL mL . -mL mL mL mL .. mL ml . YIN' 

o-f f11 •. f61-13 
-

. ODJb 1 .. '-/0 j v 
£ .v 

'· ?i-/. 
()017· 3/4 40 . J / 
.. ... 

~ / .. 

10 ~ 

:J.'f. 

t 
!7/1 

DbL/0. I 4D J /' 

·s /·· 

.. 34 ' 

~~ ~t .. I L/6 L/D · v: 
' 

f~ - /() t) /DO .v-: 
·' 

;.:t:' . .:. ."' ., , .. . •. - :f·.-:~~.,r,: .;~~~~' ' .. Jt.'l'"•fli \"~~~ .... ..... ""' ....... i 
.. ... . .. -·· . . 

.. ·- -A ' 
.. 

" 
.. .. 

~ . . """"." ~; . . .....~. "' 
_, .. '~ . . .,. 

'i 

;~ 

. 
Contro1Jed Document 

1 of J . Confidential Busines·s Information/Property f EMSL Analytical, INC. PaQe 



4. QC Data Reports/Logs 



Quality Control Report 
ISO 10312, ISO 13794, ASTM 6281 

-Blanks-
EMSL ANALYTICAL, INC. 

2 

3 

4 

5 

6 

7 

8 

Order ID Analysis Blank Type Analyst 
Total No. GO 

GO area Cone str/mm2 Conclusion* 
Str analyzed 

041216273 ISO 10312 Lab Blank# 1 DY 0 10 0.0130 None Detected PASS 

041216273 ISO 10312 Lab Blank# 2 AF 0 10 0.0130 None Detected PASS 

041216273 ISO 10312 Lab Blank# 3 DY 0 10 0.0130 None Detected PASS 

041216273 ISO 10312 Lab Blank#4 DY 0 10 0.0130 None Detected PASS 

041216273 ISO 10312 Lab Blank# 5 DY 0 10 0.0130 None Detected PASS 

041216273 ISO 13794 Ashing Blank PH 0 10 0.0132 None Detected PASS 

041216273 ISO 13794 
Filtration 

PH 0 10 0.0132 None Detected PASS 
Blank 

041216273 ISO 13794 Hood Blank PH 0 10 O.Q132 None Detected PASS 

*Pass Fail Criteria 
Unless Quality Control limits are specified by the client, EMSL will use in-house QC limits published in EMSL's Quality Assurance 
Manual. 

*Air Blanks are considered passing if concentration is <5str/mm2 

1 



2 

3 

Quality Control Report 
ISO 10312, ISO 13794, ASTM 6281 

EMSL ANALYTICAL, INC. 

8/6/2012 

041216273-
0004 

041216273-
PA-MC-AM-04 ISO 10312 

Inter 
JA 2 DY 3 NA 

0023 Analyst 

PA-UW-AM-01 Gl 2 Gl 

*Pass Fail Criteria 

Unless Quality Control limits are specified by the client, EMSL will use in-house QC limits published in EMSL's Quality Assurance Manual. 

Repeat results cannot differ at the 95% confidence interval. 

For TEM Samples only grid openings that are still intact during QC analysis are evaluated and compared. 

1 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample#: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Inter Analyst QC 

> 

041216273-0004QC 
PA-MC-AA-02 

6/16/2012 
AF 

641.325 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 
0.013 

24 
0.0019 

0 
0 
0 
0 
0 
0 

microns 
mm2 

Str/cc 

< 0.0058 
< 0.0058 

N/A 

Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 
Str/cc 

< 0.0058 
N/A 

< 0.0058 

< 0.0058 Str/cc 

Approved Signatory 



• ' 

EMSL Sample ID: 041216273-0004 

Customer Sample: PA-MC-AA-02 

Sample Description: Ambient 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): 641.325 

Prepped By: A. fO/ ~111'2... 
Prepped Date: 112. \ 1 2.... 

Grid Box : 08/c9. ~R K · GJ · 0 J 
Grid Location: )) (I - 3 "J 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Asgect Ratio: (circle one} 
GO Required: 24 none I 3:1 I 5:1 
GO Analyzed: 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primarv Total Length Width ID 

J/ ~I 11b 

r313 
BJ5 
BJ7 
~q 

htO 
ha 
1~ 

1v 
_D2- ,, 

ND= None Detected 

EMSL Analytical, Inc 

~~ments: 
~nalystQC 

:::::>y -:rjt.zjrz .. 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03 - 0 I 
GO area (mm2

): • 0 !3 
Magnification: \0 000 't. 
Analyzed By: A. £01 rnA-i< 

Analysis Date: =z) to\\ 2.... 

Sketch Photo EDXA I 
I 

Comments Number Printed 

---------

NAM= Non Asbestos Material 

Page_l _of _a:_ 
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-
EMSL Sample ID: 041216273-0004 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

))d ?/d- 7Jb 
Ill/ 
fl~ 

HB 
f/-10 
&ro 
68 
~(a 

p_t/ 

ez. 
e.t 
('3 

tt5 

t!_7 
~'I 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MC-AA-02 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_.2_ of_§__ 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/9/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile} 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Inter-Analyst QC 

> 

< 
< 

< 

< 

< 

041216273-0023QC 
PA-MA-AM-04 

6/17/2012 
DY 

381.6 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

21 
0.0036 Str/cc 

3 
3 
3 
3 
1 
3 

0.0279 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0279 Str/cc 

N/A Str/cc 
0.0279 Str/cc 

0.0279 Str/cc 

-e~~ 
Approved Signatory 



•·····: .. · .. · ... . ... 

0.41?1R?73-0023 EMSL Sample ID: _. ·- ·--· Volume (L): 381.6 

Customer Sample: ........ . 

Sample Description: --------
Pore Size (micron): ___ _ 

PA-MA-AM-04 Prepped By: a.~r~ 
ABS Prepped Date: q,[j_[J-

I I 
0 4fi Grid Box: Q3ll· £.JZJZG- 0 I 

EFA (mm2
): --------3Rfi Grid Location: u.L1- 3) 

Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum Asgect Ratio: (circle one} 
GO Required: 21 none I 3:1 I 5:1 
GO Analyzed: J.} 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

u., B1 no 
134 ITYJDtl 1 t5. 5 '1-.2.5 IY\Qrl 

l'lK 0 \.5. 5 01-::5' no.:r1 
RlD liD 
B~ 
OL 
o~ v 
Du r'lh 11 l 35.0 {0.0 l'\(111 

l"l1 0 35.0 ~-1-5 1\Qrt 

o~ G :J \ q_o 0 . .3 CD 
ND= None Detected 

EMSL Analytical, Inc 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 
Inter-Analyst QC 

Mineral Type 
Sketch 

Comments 

1\Qrt 
1\G.PI 

~ _HI\'iES 

Gu.E<i+i~rHI&.E. tv\oc.p• 

1\Qrl 

f\(JJIY) c;J 
,Ct-1 ' NAM= Non Asbestos Material _ 

TEM ISO 10312 

Asbestos Count Sheet 

03-ol 

0013 
10 ooo,c 

0-1~ 1:/ 13/t!. 

Photo EDXA 
Number Printed 

~IV I 

ii!Qqy -

Page_l _of _3_ 



• . 

. 
. 

EMSL Sample ID: 041216273-0023 

Grid Grid Opening 
Structure No. of Structures 

Type Primary. Total 

lll U!O 110 
~2.. 
~~ \! 

lilt J9 1119 
J1 
Js 
... J 3 ..y 

J, 1YITJLI 1-4 

-rln 2 
Cr9 i'\t)\1 5 

_r\B 3 
lrr!Dl I ~ 

!YH~ 0 

Gl- llb 
&5 t 

NO=· None Detected 

EMSL Analytical, Inc 

Dimensions (l.lm) Level of 
Length Width ID 

~.1-5 ~-L 5 (j) 

9.15 \.15 CD 
~3.0 1--2-5 CD 
33.0 I \C) CJ) 
2..4.25 Li.1-5 -y)Qfl 

24-15 1.15 J\QY'1 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AM-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

(}~ .......--,. 

Cl-1 
"-:.:.../ 

C"H I 
CH 

,_ 
YlQr1 'If/ WE~ eN( 

IICLM 1._ 
I 7 

NAM = Non Asbestos Material 

PageL of __J_ 
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' 

EMSL Sample ID: 041216273-0023 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

IU2.. G.3 110 
(rl l 

ND =None Detected 

EMSL Analytical, Inc 

Dimensions (J.Im) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-MA-AM-04 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM = Non Asbestos Material 

Page_]_ of _j_ 



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 7/12/2012 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air- Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures> 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Intra Analyst QC 

> 

< 
< 

< 

< 

< 

041216273-0027QC 
PA-UW-AM-01 

6/18/2012 
Gl 

468.195 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

17 
0.0036 Str/cc 

2 
2 
2 
2 
1 
1 

0.0243 Str/cc 
0.0108 Str/cc 

N/A Str/cc 
0.0243 Str/cc 

N/A Str/cc 
0.0108 Str/cc 

0.0243 Str/cc 

-e¥~ 
Approved Signatory 
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. 

-
EMSL Sample 10: 041216273-0027 

Customer Sample: PA-UW-AM-01 

Sample Description: ABS 

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Volume (L): 468.195 

Prepped By: Af= 
Prepped Date: 1/ 1...l (,__ 

Grid Box : 0~ 1 "2- ef4\G -07...
Grid Location: 0 { - '2 

TEM ISO 10312 
Asbestos Count Sheet 

scope: 0 3 -O f 
GO area (mm2

}: 0 ~o L5 
Magnification: \ 0 10o'U 

Analyzed By: Q. lc......,V"\..)'2.. "l ( 

Analysis Date: 7 J p ... ( L '---
Analysis Information 

Target Sensitivity: 0.004 s/cc Minimum AsQect Ratio: (circle one) ~ments: 
GO Required: 17 none I 3:1 I 5:1 ~-tnalyst QC 
GO Analyzed: l] ?>/ o/'!./n .. 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron ~IJ.:: •\ ~. u tq~ R.~rY\ 
Grid Grid Opening 

Structure No. of Structures Dimensions (JJm) Level of 
Mineral Type 

Sketch Photo EDXA 
Type Primarv Total Length Width ID Comments Number Printed 

Ol ~&' ~D 

~~· ·JJD 
If NO 
Gq \\{) 

C-f.t, tJD 
o._<f MOl) , to. fb~ .3.~5 

Mo I JO.(o~ o.3S c..D ~ ~ 
~ C-5 NO 

( 

cs w 
C-l NO 

. --L_ 

NO= None Detected NAM= Non Asbestos Material 

EMSL Analytical, Inc Page _/ of L..---" 



• 
EMSL Sample ID: 041216273-0027 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

F3 F ?-- 7.--

P5 tO 
F7 N() 

rs 0~ r£) 

05 ~ 
p/ I'D 
fl~ N[) 

)+(, f'J() 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

Jt.f. yC) 8~10 C{) 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample ID: PA-UW-AM-01 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

CH- ~ G:i3J.5Ct:, Y&-S 

NAM = Non Asbestos Material 

Page 2.- of -z....--



Attention: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd. 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

Customer ID: ERRG25 
Customer PO: 

Received: 6/22/12 9:30AM 

EMSL Order: 041216273 
Analysis Date: 

Report Date: 07/18/12 

ISO 1 0312-Ambient Air - Determination of Asbestos Fibers 
Direct Transfer Transmission Electron Microscopy 

EMSL Sample #: 
Customer Sample #: 
Date sampled: 
Initials of Analyst: 
Air volume: 
Area of collection filter: 
Level of analysis (chrysotile): 
Level of analysis (amphibole): 
Magnification used for fiber counting: 
Aspect ratio for fiber definition: 
Minimum length to be counted: 
Minimum width to be counted: 
Mean dimension of grid openings: 
Number of Grid Openings Analyzed: 
Analytical Sensitivity: 

Number of Primary Asbestos Structures Counted: 
Number of total asbestos structures counted: 
Number of Asbestos Structures > 5 microns: 
Number of Asbestos fibers and bundles > 5 microns: 
Number of PCM equivalent asbestos structures: 
Number of PCM equivalent asbestos fibers: 

Concentration of Chrysotile Asbestos: 
Concentration of Amphibole Asbestos: 
Lower 95% Confidence Limit (Chrysotile) 
Upper 95% Confidence Limit (Chrysotile) 
Lower 95% Confidence Limit (Amphibole) 
Upper 95% Confidence Limit (Amphibole) 

Concentration of Asbestos (total): 

Comments: 
Inter-Analyst QC 

> 

< 
< 

< 

< 

< 

041216273-0034QC 
PA-A TV2 -AA-03 

6/18/2012 
DY 

396.8 Liters 
385 mm2 

CD 
ADX 

-10,000 X 
3:1 
5.0 microns 

0.25 microns 
0.0130 mm2 

38 
0.0019 Str/cc 

0 
0 
0 
0 
0 
0 

0.0057 Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

N/A Str/cc 
0.0057 Str/cc 

0.0057 Str/cc 

-e~~ 
Approved Signatory 



• 
EMSL Sample ID: 041216273-0034 Volume (L): ---·-

"""" ;:::;:s n 

~QR A 
> 

Customer Sample: PA-ATV2-AA-03 Prepped By: , """ , " ...... f I j..-..,..1' ... -o.A.. 
1 I 

Sample Description: Ambient 

Pore Size (micron): 0.45 

Prepped Date: I I ~~ . --. ,_ 
Grid Box : .., .... , ~ ....... " 

"::-I 'l I 11 v 

n ~ 1 1 - ;:·o12<;- -o 2.. 

EFA (mm2
): 385 

. . I '1. 

Grid Location: 1 -, 1 ,.. 
1 

14.1 1-:1..) 

Analysis Information 

Target Sensitivity: 0.002 s/cc Minimum Aspect Ratio: (circle one) Comments: 
GO Required: 38 none I 3:1 I 5:1 Inter-Analyst QC 
GO Analyzed: 3~ 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

TEM ISO 10312 
Asbestos Count Sheet 

G 
.d G .d 0 . Structure No. of Structures Dimensions (J.Im) Level of M" 1 T Sketch Photo EDXA 

r1 r1 penmg . mera ype . . 
Type Primary Total Length Width ID Comments Number Prmted 

K2. ~:;_ ll Q 
1~ 
~~ 
~~ i 

"f 10 ' 
(;., J I 

G3 
GJ 
Gi-
Cr9 ~ 

.. lr""''o. - ' • • a • • •' a • • • • • • 

EMSL Analytical, Inc Page_l_ of _2_ 



• 
EMSL Sample 10: .041216273-0034 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

K2. l-11 YH9 
1--14 
1-1~ 
}\9 

J3 
.J5 
~1-
:T1.. 
J~ 
Jl.o 

1<3 A3 
A 5 
_81-
A9 
Bt ~v 

ND- None Detected 

EMSL Analytical, Inc 

Dimensions (I.Jm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

I 

NAM - Non Asbestos Material 

Page-2,._ of __j_ 



• 
. 

. 
. 

. 

-
EMSL Sample 10: 041216273-0034 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

K3 BY 118 
Bu 
B~ 
BID 

( I 
C3 
C5 
cr-
c 9 
l)~ 
u~ 
l)~ 
l) \D 

y 

NO= None Detected 

EMSL Analytical, Inc 

Dimensions (IJm) Level of 
Length Width ID 

TEM ISO 10312 
Asbestos Count Sheet 

Customer Sample 10: PA-ATV2-AA-03 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

I 

NAM = Non Asbestos Material 

Page_J_ of .3._ 
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• 

EMSL Sample ID: 041216273 

Customer Sample:--------

Sample Description: Lab Blank #.\ 

Pore Size (micron): 0.45 

EFA (mm 2
): 385 

Volume (L): 0 

Prepped By (-) ·1~ 
Prepped Date: ~~~11. 

Grid Box: 031/:. ·E.RRG -o \ 
Grid Location: A l \- 2-) 

Analysis Information 

Target Sensitivity: s/cc Minimum As12ect Ratio: (circle one} 
GO Required: 10 none I 3:1 
GO Analyzed: iD 

Level of Analysis Chrysotile: CD Min Length: >5 
Level of Analysis Amphibole: ADX Min Width: 0.25 

Grid Grid Opening 
Structure No. of Structures Dimensions _(J,Jm) 

AI Gq 
Gr 
G.~ 
G .5 
Gl 

At G 10 

G ~ 
G 1.o 

G y 
G t 

EMSL Analytical, Inc 

Type Primarv Total Length 

-nO 

,, 
ND= tiJone Detected 

IJV'~ -v~""': \J~ 

r~Lu•l.oti. L~: iVfo 

Width 

I 5:1 

micron 
micron 

Level of 
ID 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03- 0 I 
GO area (mm2

): 0. 0130 
Magnification: I 01 ooo-,.. 
Analyzed By: 0 -J~ 

Analysis Date: y/SlJi 
I I 

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_!_ of_1 _ 



• 
' 

' 

EMSL Sample 10: 041216273 Volume (L): 0 

Customer Sample: -------
Sample Description: Lab Blank ~2-

Pore Size (micron): 0.45 

EFA (mm2
): 385 

Prepped By: 1-t . "1 ~ 
Prepped Date: 1-J ?..111-

' . 
Grid Box : 03~-~RR& - 0 I 

Grid Location: ( - 4J 
Analysis Information 

Target Sensitivity: s/cc Minimum As12ect Ratio: (circle one} 
GO Required: 10 none I 3:1 I 5:1 
GO Analyzed: IO 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

A3 l-11 n~ 
J-14 
!-1u 
~~ 
~ 10 

A4 AIO 

8~ 
J4 ~ 
J\ ~ 
At. "1/ 

,,_ 

EMSL Analytical, Inc 

NO= None Detected 
-r~ \)~o-n: \)~ 

~~~:lot\;) 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03- Ol 
GO area (mm2

): 0. 0 \30 
Magnification: \0,0 DO 'f.. 
Analyzed By: Q. '}~ 

Analysis Date: :tjs}1'l-

Sketch Photo EDXA 
Comments Number Printed 

: 

NAM= Non Asbestos Material 

Page_!_ of _1_ 
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. . 

. 

EMSL Sample ID: 041216273 

Customer Sample:-------

Sample Description: Lab Blank ~ 3 
Pore Size (micron): 0.45 

EFA (mm 2
): 385 

Volume (L): 0 

Prepped By: A . t ~.oJL. 
Prepped Date: 'tj :2..j12. 

1 

Grid Box: 0?,11 · [l?,R& • 0 I 
Grid Location: ij (5 -lDJ 

Analysis Information 

Target Sensitivity: s/cc Minimum As12ect Ratio: (circle one} 
GO Required: 10 none I 3:1 I 5:1 
GO Analyzed: \0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening Structure No. of Structures Dimensions (IJm) Level of 
Type Primary Total Length Width ID 

AS C1 1\fJ 
C3 
C5 
C't 
Cq 

A to G\0 
G~ 
Gt.o 
GY 
G 1.) t 

ND= None Detected 

EMSL Analytical, Inc ~Pl.~~ \l-wwe.J 
fovct.~~l~: l

0/o 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03-0\ 
GO area (mm2

): 0.0\30 

Magnification: 1orJ1. 
Analyzed By: 0 .i~ 

Analysis Date: f 5li 
I 

' 

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_l_ of . I 



~1·=----... --·-------'--------=_ ..... _...., ..... _________ _,.._ ________ _ 

·•··.·".· .. ·· .. 
' ' 

EMSL Sample ID: 041216273 Volume (L): 0 

Customer Sample:-------

Sample Description: Lab Blank i:\ 4 
Pore Size (micron): 0.45 

EFA (mm 2
): 385 

Prepped By: A ."1e!.o~ 
Prepped Date: 1}2-}1 '2-

1 

Grid Box: 03\1.- €..\~ -o I 
Grid Location: P\ lr-

Analysis Information 

Target Sensitivity: s/cc Minimum As12ect Ratio: (circle one) 
GO Required: 10 none I 3:1 I 5:1 
GO Analyzed: \0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.25 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

I Art ,J,o 11 0 
J ~ 
J u 
.J~ 
]2 

'~~ l-11 
"'H3 
r-1~ 
t1i-
119 '\I 

ND= None Detected 

EMSL Analytical, Inc 

\~ \)~·. \.)~ 

i' ~ L~: \'Jto 

Comments: 

Mineral Type 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 03- 0 I 
GO area (mm2

): 0. 0\ ~0 
Magnification: 10,000 f... 

Analyzed By: 0 ."j~ 
Analysis Date: 1:)5)11. 

Sketch Photo EDXA 
Comments Number Printed 

NAM= Non Asbestos Material 

Page_l_ot I 



• 
·. 

. 

nA1?1~~73 EMSL Sample ID: -~ ·-. -· Volume (L): 0 

Customer Sample:--------

Sample Description: ______ _ 

Pore Size (micron): -· ·-

EFA (mm
2
): ---

Prepped By: jj . "'i ¥ 
I ~h Rlank *- 5 Prepped Date: i-J ?...jl?.. 

n A&; Grid Box: 03\7..- ~R~- 0 l 
~AI'; Grid Location: 1-\ (<l- \j) 

Analysis Information -

Target Sensitivity: s/cc Minimum As(;!ect Ratio: (circle one} 
GO Required: 10 none I 3:1 I 5:1 
GO Analyzed: \0 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: o.2S micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (l.lm) Level of 

Type Primary Total Length Width ID 

A9 Ct 1!J 
CN 
ClP 
c~ 
C IO 

Rto (~I 
G3 
G <~ 
G1 
J\ \'I 

---- -

ND= None Detected 

EMSL Analytical, Inc 

-r~-:o~:\1~ 

:P~~l~:\0/o 

Scope: 

GO area (mm2
): 

Magnification: 

Analyzed By: 

Analysis Date: 

Comments: 

Mineral Type 
Sketch 

Comments 

NAM= Non Asbestos Material 

TEM ISO 10312 
Asbestos Count Sheet 

03-ol 
().0\30 

IQ.ooo Y... 

0.~ 
:tSF 

Photo EDXA 
Number Printed 

Page_L_of I 



~*t1ea4 
(j-{ 

• 
EMSL Sample ID: 041216273 

Customer Sample:------

Sample Description: Lab Blank 

0.45 

385 
Analysi 

Target Sensitivity: s/cc 
GO Required: 10 
GO Analyzed: lCl 

Level of Analysis Chrysotile: CD 
Level of Analysis Amphibole: ADX 

Grid Grid Opening 
Structure No. of Structures 

Type Primary Total 

~ J~ tVP 
if~ v ~ 

"T6 
C-tf 

I 1:)~ 
~I/ A3 
G3 cc!J 

p~ 
f( 

~( J) 
,,, 

ND= None Detected 

EMSL Analytical, Inc 

Volume (L): 0 

Prepped By: _______ _ 

Prepped Date· 

c;;oec.~( ?t'o\~c.+-
~G-

?14- -r/.;to ()-
Minimum AsQect Ratio: (circle one} 
none I 3:1 I 5:1 

Min Length: >5 micron 
Min Width: 0.2 micron 

Dimensions (IJm) Level of 
Length Width ID 

Comments: 

TEM ISO 10312 
Asbestos Count Sheet 

Scope::)~ t:loD ~'K {O'(-u3) 

GO area (mm2
): 0.0 f3')._ 

Magnification: ~J:.. 'J( 

1? (-/c,tr.~oY] 
'1/J-oL~~ 

lndlru.-+ - Ash\n~ 13bV\~ 

: 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

. ·-·. 

NAM= Non Asbestos Material 

Page_L_ of j_ 



n.41?1"?.73 EMSL Sample ID: _. ·-. __ 

Customer Sample:--------
I :::oh Rl:::onk Sample Description: ___ -·-· --

() .d.C\ Pore Size (micron): -· ·-
~At:; EFA (mm 2

): ~~~ 
Analysi 

Target Sensitivity: s/cc 
GO Required: 10 
GO Analyzed: If? 

Level of Analysis Chrysofiie: CD 
Level of Analysis Amphibole: ADX 

Grid Grid Opening 
Structure No. of Structures 

Type Primarv Total 

G-1 u£ f!D 
J-fej 
r-1 
&I 

,v C'7 
rn ff(D 

J; G3 
r;6 C'f 

v /J) 
~ 

\V J-rr ~ 
ND= None Detected 

EMSL Analytical, Inc 

Volume (L): 0 

Prepped By: 

Prepped Date: 

Grid Box: 

Grid Location· 

Sgea~ ( Pro~~:t--
;F'G-

''~-" r-h l) ( ( 2-
Minimum As12ect Ratio: (circle one) 
none I 3:1 I 5:1 

Min Length: >5 micron 
Min Width: 0.2 micron 

Dimensions (JJm) Level of 
Length Width ID 

Comments: 

TEM ISO 10312 
Asbestos Count Sheet 

Scope: 75ffDl- f:;JI;V E"c {o'( -::>--:$) 
GO area (mm2): C). 0 13~ 

Magnification: ~·J:. z: 
Analyzed By: 'P ~rn~ 

Analysis Date: -::r-J::zo f I~ 

lntlired- · Fi \ \$+i6Vl "Blanl<.. 

' 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

NAM= Non Asbestos Material 

Page_i_ of _.L 



EMSL Sample 10: 041216273 Volume (L): 0 

Customer Sample: Prepped By: 

Sample Description: Lab Blank Prepped Date: 

Pore Size (micron): 0.45 Grid Box: 5'~,·Gr I 'P~j~c:r-
EFA(mm\ 385 Grid Location: E --

Analysis Information 

Target Sensitivity: s/cc Minimum Asgect Ratio: (circle one) 
GO Required: 10 none I 3:1 I 5:1 
GO Analyzed: Ll7 

Level of Analysis Chrysotile: CD Min Length: >5 micron 
Level of Analysis Amphibole: ADX Min Width: 0.2 micron 

Grid Grid Opening 
Structure No. of Structures Dimensions (IJm) Level of 

Type Primary Total Length Width ID 

(1 A15 jJD 
'j)~ 

{3'10 

ri 
\ l Icr 
F6 Bt( 

C.6 

V<t 
&~ 

,v I+'J v 
NO= None Detected 

EMSL Analytical, Inc 

TEM ISO 10312 
Asbestos Count Sheet 

Scope:~ OOo E~ (~-o"\) 
GO area (mm2

): o.o13~ 

Magnification: 90!-:Y: 
Analyzed By: P. /-lc:tl'/l"lc;nn 

Analysis Date: 7{:W /1'}... 

Comments: 

lnd\rtd · H~ S\~vt\L 

Mineral Type 
Sketch Photo EDXA 

Comments Number Printed 

! 

NAM= Non Asbestos Material 

Page Lot~ 



5. Client and EMSL Internal Chains of 
Custody 



• 
~t&Mht51fsmhain of Custody EMSL ANALYTICAL, INC . 

3356 W. CATALINA DR. EMSL Order Number (Lab Use Only): 
PHOENIX, AZ 85017 

PHONE: (602) 276-4344 
FAx: (602) 276-4053 EMSL ANALYTICAL, INC. 

LABOAATORV•PRODUCTS•TRAININO 

Company: (V)q \~~; ·u (J'AQ Ji Jt\0Vl 

Street: -4585" P&e,!Ate,o 01 \Jd 

04 \'d, "\lDJ-1-3 / 

~5\)\JiftU l1\JlJ\? EMSL-Bill t~~ i Same 0 Different 
If Bill to is Different ote instructions in Comments** 

Third Party Billing requires written authorization from third party 

City: ~6\Vt\VliLt I State/Province: cJr Zip/Postal Code: Ci\ <\ SS? I Country: lJS~ 
Report To (Name): f~IJVIJY\-WIC\ (/(}V Ut\tlQJfS - '?Vll ~1 t- Telephone#: q15 q VJ!i\ IJ i--<;10 
Email Address: SAWl~Vl}h d. Y:v'\ I 0\1~t f3 e VY 0! · UJyn Fax#: l{ 'ZS 0.. <...Qq \J ~~~ Purchase Order: 

Project Name/Number: 1Pl \- \4" 
v v 

Please Provide Results: D Fax cz( Email 

U.S. State Samples Taken: A-:t Connecticut Samples: D Commercial D Residential 

Turnaround Time (TAT) Options*- Please Check ~ 
D 3 Hour I D 6 Hour J D 24 Hour I D 48 Hour I D 72 Hour I D 96 Hour I D 1 Week I ~Week 

*Analysis completed in accordance with EMSL's Terms and Conditions located in the Analytical Price Guide. TATs are subject to methodology requirements 

Non Culturable Air Samples (Spore Traps) 
• M001 Air-0-Cell • M173 Allegro M2 • M004 Allergen co • M032 Allergenco-D • M172 Versa Trap 
• M049 BioSIS • M003 Burkard • M043 Cyclex • M002 Cyclex-d 
• M030 Micro 5 • M174 MoldSnap • M176 Relle Smart • M130 Via-Cell 

Other Microbiology Test Codes 
• M041 Fungal Direct Examination • M014 Endotoxin Analysis • M029 Enterococci 

• MOOS Viable Fungi ID and Count • M015 Heterotrophic Plate Count • M019 Fecal Coliform 

• MOOS Viable Fungi ID and Count (Speciation) • M180 Real Time Q-PCR-ERMI36 • M133 MRSA Analysis 

• M007 Culturable Fungi • Panel • M028 Cryptococcus neoformans 

• MOOS Culturable Fungi (Speciation) • M018 Total Coliform Detection 

• M009 Gram Stain Culturable Bacteria (Membrane Filtration) • M120 Histoplasma capsulatum 

• M010 Bacterial Count and ID- 3 Most • M020 Fecal Streptococcus Detection 
Prominent (Membrane Filtration) • M033-39 Allergen Testing 

• M011 Bacterial Count and ID- 5 Most • M210-215 Legionella Detection • M044 Group Allergen 
Prominent • M026 Recreational Water Screen (Cat, Dog, Cockroach, Dustmites) 

• M013 Sewage Contamination in Buildings • M027 Mycotoxin Analysis • Other See Al)alytical Price ~uide 

Preservation Method (Water): ...... _/!/ J 

NameofSampler: s~~ .... ~~.}<.,11,J Signature of Sampler: w~ 
Sample# Sample Location 'Sample Test VolumettJea Date/Time Collected Type Code 

fA- C'"\t- AA - ~ t. 'f\tltll 1'\'l> ~vti\IVL A\r t.~" '''f)Jl. l-'t '·' 
0;({)(( ~(I 'L ~~~ 

lfA-t-'\t- Af\- o.; ' l-ott.tS"5 IOVJ/II.tJ/\c \~&"~ 
I \\ 

Iff\- \01~-AK-~4 ti~~,,.~ oV;(I(.{)/(z_ IUJ?~ 
fA- ~c~ AA- ()l. 

'"''· ~'L< OV( flO(\ L. ~~~ 
fA--- ~e- A'M- cri ...,n.rr"S" cNJ(1 l..J) /! 7..- (03,~~ 

If/\- ~t-At-\- o3 IIS"Gl. f. o <£(I \Jl( l '2.. 103~41\ 

fA- 0t- A'M- ~L. ~ "ir/.4.~<" o\O(t 1.tJ(t2-. IbN~ f 
t'TI 

fA- ArVC .... Af\ -o( Ll ~'). '1,.. oCJ(!i-/1 '"L 144-f( 14ft 

fA- fYN(-AA -()2.. .... 'I ~ "+-"· f1 o<-tJ(t1-!n f44\ lt+"E) 
rA- P\\'0(-A~ -G) '\Y .// ~ 'J ~1-t-.ffS"" o({)(\'+ 111.- t44r,~1-4-T 

Client Sample# (s): I ..., //J I Total # of Samples: I Y(~ 

Relinquished (Ciiept)~ fi//J/1/\~ v- Date: {g ~~ / l 'l; Tim~~·· j~~,- · · - · ·· · -, · • fT''-- -~'.1 n "' n r.·:,-, .--- _i 

Received (Ciient///Nfy j i)IJ()/vvta}/) . Date: ~ / :r() '/;:}... fil ~ll [ rc~Fji#J~ lJ \01! JY'' 'r-, \ !' l • t~.~ ··- ..,=·..-. -;_/ l·-::·-1 :; !.1 ), ~~~ r• ~" ·~ • .... , .•. ·.··'"""'~·--~·--·-., ~ .' \ -:' 
• t ~ t ~ J .' ~: 

Comments: 
1 r(\~\ 1 

l::l; 1 :: : ~ 

"l :~ lO ~"'~fkS sefi1A JUN 2 2 2012 
i i 

j i! ~,J'jt.c.. ~~u 1,, ' ; : 

d ~ .I i ;i ; L i ', 
I, tJI ~} ·,~ :! 

. 



• EMSL ANALYTICAL, INC. 
LABORATORY•PRODUCT8oTRAININO 

\ol. ·' .. . '.. ., 
. 

Microbiology Chain of Custody 
EMSL Order Number (Lab Use Only): 

36\~0(<104 

EMSL ANALYTICAL, INC. 
3356 WEST CAT All NA DR 

PHOENIX, AZ 85017 

PHONE: (602) 276-4344 
FAX:(602 276-4053 

Additional Pages of the Chain of Custody are only necessary if needed for additional sample information 

Sample# Sample Location 
Sample Test Volume/Area Date/Time Collected Type Code 

fi\-A\V( .---pr.A -~ yJV\,1 \\\ \{? 5 Ht~ Pr\V ~101JL. ~1-r. 1 . ()(f)( 1'1-((L. t<f4S-
\~_r-· 

fA.-A\\J\- AA -~ ~!S'$'. 1> g' 0<0( t"+(t'L IC\ll { -
11-1r 

'{f\-ft\-J\-AA -~ ,. rr. .t:. r ow(\ 1-(I'L t~'i r-
l11C 

tl\- A\\Jl-A('l\~ (r{ '-l~c:>. c.. OC.O { l q./ I '2-
l4l5--

I-=¥\\ 

'f 1\- f\ \v t-AM~ CJ2. "'"'·'~-~~ 'is"'i!!:t £) (j.O(l"Jr(l?_ \4'tf(11;~ 

rrA-Atvl- f\M~~~ ~ '1 '·'!:>~ 
~ 

r:::}P(Il-(I'L (1'4\-
t1<:f\ 

fA~A\V\ ~ AM-o4 ~S'l.' o(jl(l1/, 'L 1"'¥1<'-- \ ct4-s-
~fr., t-AV\, AA-o\ ~~·., .. ~ :a. 1-( \ODO-0 V?( l ll- \ J (1\) 

~A~~A~AP.. ./ bt 31 'S . '("'' ()C§( Jt+ (I?., 
1000-

(3()\) 

~A, t--{A -A\--{- O' lf~o. 2.. o0(li- (l'l 
11;)0()-

f'?o'V 

'fA- t;--tf\ - A 1'vl... ~ 0 1.. tl~.l(z. OW/!1/it_ 
(\)OJ-

t36() 

f/\ ... 0A-A\U- t>-) 
31 '· ~" ow/n-IH.- 1000 

13 ()b 

VA~t-lA ~A~~~ 
1 "''·' 

OYJ(I~/1"1. 
100v-

t~()\) 

rA-tJ.A- AM- 0) 1-(c>~.'l.. ow/rt/'1- t \)b\)- :0 
t)~ 

(JA-UUJ --'AA - <si '54'f~. 'l OVl/1~/)t_ 
t:Pl.OO-

l14j 
rA- vl..0-- AA- D1. Jl~:~,.' \}tJ(I8 (11- o<T~i4r 

Ill-'""'~" 

~A- \J VJ-- AM - 01 ~~1:~i'i~ O'q'l'b f t 'l oq I::>'>--
IVf\ 

~A -<Jvv -AM- oz. ~2-'3.~ - o~/18'(1 L ot:t~~4 r-
rl\- \JW- AM- \J:) l4f1f., 1"1 Olt>() ~ ( (L 

OCfU\) ~ 
\'Z..~ 

rA -v(}J ~AN.~ o1_ \ J./51,. ,, ol{)fl~ (rt- C)<?( \)V-
f ~ \t4\ 

~A- uvJ~AH-o~ \ !.'03. '2 ,5" OVJ(\ 't ( l '1-
0'100-

I ZA-<; 

"{'A 'f\\'ll- (VA ~o\ \ lit.,. t.. oto/t61'?. 143 o--
{ ?tJ'V 

fA~ A\\J"L- AfA~6t \ h~1;L'f. 0 VII~ jp_ 1430~ 

!??U\J 

rkA~\) L- AA-o3 ~ .y -41 ~q,.ct, f;j \1)/l '6/Y?- l..f~Of\) 
f"=t-S 

**Comments/Special Instructions 

r··. --.--------
r r:::; f?\ n \'\ a r-~-~=~-·~ 

,\.r/ -f-~~:1 ir-....,\~ ,, f G ~:-~, (0_:_-,_7 

--Y-" ·::~-~J ~l ~ j n~ :·. , .... . ,___. __ 
------

~ ~ r: -'<; 

~ ~- '\ ,'l i JUN 2 2 2012 I!W ~ 0 i' :"> i 

Page of pages u dL __ 
C<Hl!ro:i(-d OG<.!;:Yl€'0[··· MiCff)i):')!•>;1Y crx~ ... R~ ... 3116:/f;f)(: ----~J 

--·-. -o-::-:o-.;:-:.-:::_-·:==""-- ---- .~-:-::-=-------



Microbiology Chain of Custody 
EMSL Order Number (Lab Use Only): 

EMSL ANALYTICAL, INC. 
3356 WEST CAT ALINA DR 

PHOENIX. AZ 85017 

EMSL ANALYTICAL, INC. 
LADORATORY•PRODUCT&•TRAININQ 

PHONE: (602) 276-4344 
FAX:(602 276-4053 

Additional Pages of the Chain of Custody are only necessary if needed for additional sample information 

Sample# Sample Location 
Sample Test Volume/Area Date/Time Collected Type Code 

fA, lc;)\l ~ ·-A I~- ()1 r\f\r~t\~s f'-1\l'V\-Q- FY\Y Jb) (0)11. J...i'l-1). () t!W( I<?; ( J 'L \"1?;.()-
ll-)l:J 

rA- A1~ l-fr,A~f05. 5/"?>.~' o t.Oj. r; I r& (4 b ~ - 3 
1'1- D 

fl1' 1\iUl-AM- '1:1\ /;t?Jz..,f1 Q({)(l'f:i( VL l1~o( 1~0 
f,A~f\-\\J1.--- f\ IM-iJl. o~o.q.& 0~(!'6/11 

vt~ \)-
1~10 

f'A~f\'\\11. -~M-o~ 061- .'5& fJ toll 8( n t4 ~ o~+:5 o 

rA~ A 1\Jt - ;1~- tY\ 3.fu.~ ol0/18/r?_ Cf1\?i t>' 

fA~ f11SJL,~ A tv~- <:r5 lt/Jit. ~ 0 u:lt '8/ f"L f13o<1!> 0 
~-

0 'S~ (y" 
fft-)3C1-AM-~ \ 1,~"2-.fk D(O(lo/VL r r:s IJ 
~- ~- ~--- --- ---

ffi"''Dt.-1--- p-M- G"L 1>,!>.11: o \Cff ct I lfl- \) ~ ~\.)-
((J 6 

ffi "'fA1-f1M-l)3 o&/. t>( 0 ({)/lq I (/L 08~ ()-~ 

lL~~ 

PA--f:i1---A~- o~ 5'JZ.. 2~ 0 \f(l Ot ( lfL-. o8'?J-v-
{ [1J6 

p~-i?tl-{\(1 ---o-1 l-fZ1·~ Dwflq u 2- oa~;o-
I ~ 0 

Pf-l-\':kt-A-A -<Jl.. t-11-z... &/~ r:;~(lct((L... (J'?r~ 0-
C{; 0 

~------·---.. --. 

tfA~t?~-Ar>r~~t ~ .y ~ I --- 0 L!J( 'lJV( 1'1- r 2.1.r 

/ " / ~ 
I "" -

I ~ /7 

. f;(_4' / ~ 
c.,... 

()(// \ 
I { / 

--~------

\ / 
~ / 

**Comments/Special Instructions 

r------ ~ rr::·' q \\ ~7 rc" ,:-..\\I :r;~ ,(~ l'i::::', [; .:: t:<', l 1\ '~ i•"i. ): ; 
i :.· ,---·-- --,~'<::.'/ (,-- ... -· J1 j }:l 

:: t:_)} :l \!: P\ 
,, I 

"'I r .----... \ i 

JUN 2 2 2012 i :i li 
:> ' ; ': \\ \ I'' I" 

li' Page 3 of __ pages 

. 
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INTERNAL CHAIN OF CUSTODY 

Attn: 

jorderiD:041216273 

Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd 
Suite 200 
Martinez, CA 94553 

Fax: Phone: (925) 969-0750 

Project: 2011-149 Phillips Mine 

REPORT TO INSTRUCTIONS 

. ~ Send Receipt Confirmation Emails 0 Project ID required 

0 Email Report Only-Do not send hard copy 0 Cust. COC ID required 

0 No electronic signatures 0 Miscellaneous account 

Sales Rep and Comment: imurdock 
~---~-- ~-----~· -·------·-- --------------- -----------------------------

Instruct~io_ns __ 

6/28/2012 4:19:36 PM 

Customer ID: ERRG25 
Customer PO: 

Received: 06/22/12 9:30 AM 

EMSL Order: 041216273 

EMSL Proj ID: 

Cust COC ID 

BILL TO INSTRUCTIONS 

0 Exempt from prep charge 

0 Exempt from off hour min charges 

0 Exempt from layer/aliquot charges 

Billing Frequency 

Use Billing Contact: 

0 Email Invoice Only- Do 
not send hard copy. 

0 Credit Card on File 

0 P.O. Required 

Accounting Terms: -~------·------------

Payment Directions: 

Instructions I l'lok.~ScAnlple. --o,s;..,s o.M.\'f~d crl ~ta\c... · ·-t -l 
' N61e: S.."'''k , .. ~ 40 "'* P"\'~ &..--It> .,..._ •• , "I 
• de\'OSH\~ . 

~----------~--------------------~- -------------

[_~ ~---------~ ~~-~:J 

Internal Comment 
r----- ------------ --·----·-----------~--- -~----------- -I 
! 

----- ----------------------·---------··------·-- ______ _I L--·-----------------~---

Test: TEM ISO 10312 

0 Lab Opening Exempt For Test 

0 Prep Charge Exempt For Test 

0 Layer/Aliquot Charge Exempt For Test 

Comments 

Special Test Instructions 

Lab Sample# 
j 041216273-0001 

Cust. Sample # 
PA-MC-M-01 

Matrix Air 

Logged: 

Sample 
Condition: 

TAT: 2 Week .QWi 48 

Date: 6/22/2012 

=:~ .,2:lztz,4!iT, M; !;~.~:: ?jA"--:lluh:t 

~~~=:~dqJk ~::aJili£ 

Location 
Phillips Mine 

Due Date 
7/6/2012 9:30:00 AM 

..; 041216273-0002 PA-MC-M-03 Phillips Mine 7/6/2012 9:30:00 AM 

rMJMWMIUE&MM~'"t.Ad'\ct..,a\~~~o tvvirfH~p~ Phillips Mine 7/6/2012 9:30:00 AM 

.I 041216273-0004 PA-MC-M-02 I( Phillips Mine 7/6/2012 9:30:00 AM 
JWIM~RLJMW. -c,\r~~ o.vG.\"\"'c4 \JO~ ~~~~Phillips Mine 7/6/2012 9:30:00 AM 

v 041216273-0006 PA-MC-AM-03 Phillips Mine 7/6/2012 9:30:00 AM 

1/ 041216273-0007 PA-MC-AM-02 Phillips Mine 7/6/2012 9:30:00 AM 

11'041216273-0008 PA-AlV1-M-01 Phillips Mine Ml\&;. 7/6/2012 9:30:00 AM 

~~------------------~E~M~S~L~An~a~l~~ic~a~I,~In~c.~,2~0~0~R~ou~re~13~0~N~ort~h~,~Ci~nn~a~m~in~so~n~,N~J~0~80~7~7------------~I Page1of3 



INTERNAL CHAIN OF CUSTODY 
lorderiD:041216273 6/28/2012 4:19:36 PM 

Attn: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd 
Suite 200 
Martinez, CA 94553 

Fax: Phone: (925) 969-0750 

Project: 2011-149 Phillips Mine 

PA-Al\11-AA-02 

PA-Al\11-AA-03 

PA-Al\11-AA-04 

PA-Al\11-AA-05 

PA-Al\11-AA-06 

PA-Al\11-AM-01 

Customer ID: ERRG25 
Customer PO: 
Received: 06/22/12 9:30AM 

EMSL Order: 041216273 
EMSL Proj ID: 

Cust COC ID 

Phillips Mine 

Phillips Mine 

Phillips Mine 

Phillips Mine 

Phillips Mine 

Phillips Mine 

v 041216273-0009 

-/041216273-0010 

It 041216273-0011 

11041216273-0012 

'o/ 041216273-0013 

v 041216273-0014 

V041216273-0015 PA-Al\11-AM-02 .. . . .. :hillip; M~ • mct\-Su 
1\1 ~.t"'~"'ecl ~t\"t,t-luJ JJ P1iilnpsl1rne 

~ 041216273-0017 

v 041216273-0018 

I 041216273-0019 

J 041216273-0020 

.J 041216273-0021 

J 041216273-0022 

"041216273-0023 

.._J 041216273-0024 

/041216273-0025 

'
1 041216273-0026 

;/ 041216273-0027 

/041216273-0028 

v 041216273-0029 

</ 041216273-0030 

11"041216273-0031 

;041216273-0032 

./041216273-0033 

..;041216273-0034 

.,041216273-0035 

/ 041216273-0036 

vo41216273-oo37 

J 041216273-0038 

v 041216273-0039 

I 041216273-0040 

v 041216273-0041 

/041216273-0042 

"041216273-0043 

I 041216273-0044 

v' 041216273-0045 

PA-Al\11-AM-04, }JUIJ ~·~~~~~oc .... l.C{i\~1\-i'"' Phillips Mine 

PA-MA-AA-01 Phillips Mine 

PA-MA-AA-02 Phillips Mine 

PA-MA-AM-01 Phillips Mine 

PA-MA-AM-02 Phillips Mine 

PA-MA-AM-03 Phillips Mine 

PA-MA-AM-04 Phillips Mine 

PA-MA-AM-05 Phillips Mine 

PA-UW-AA-01 Phillips Mine 

PA-UW-AA-02 Phillips Mine 

PA-UW-AM-01 Phillips Mine 

PA-UW-AM-02 Phillips Mine 

PA-UW-AM-03 .. ~@~lips Mine 
PA-UW-AM-04- ]Jg)J lill'l;\v<~o.~ dt~ttrow.- Phillips Mine 

PA-UW-AM-05 Phillips Mine 

PA-Al\12-AA-01 

PA-Al\12-AA-02 

PA-Al\12-AA-03 

PA-Al\12-AA-04 

PA-Al\12-AA-05- Ma.tsc:, 

Phillips Mine 

Phillips Mine 

Phillips Mine 

Phillips Mine 

Phillips Mine 

PA-Al\12-AM-01 \ o\ ;~;.~.Phillips Mine 
l'j~ W' ~uM\n'~ ~ PA-Al\12-AM-02- s= ' r " . Phillips Mine 

PA-Al\12-AM-03 -Sh~ht /J'~' "-"'i(,,..etl ~th1" Phillips Mine 
OtJ ui'l;~.(~r; .. q;,\ oleyo~.t-~l'ti -Ap'hfiliBs f:.fi~ 

PA-Al\12-AM-05 

PA-BG-AM-01 

PA-BG-AM-02 

Phillips Mine 

Phillips Mine 

Phillips Mine 

PA-BG-AM-03 Phillips Mine 

PA-BG-AM-04 - Gl(r'taJ1 OLwlt(i 1eci'V~ ftvetlp.(Phillips Mine 

EMSL Analytical, Inc., 200 Route 130 North, Cinnaminson, NJ 08077 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 
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INTERNAL CHAIN OF CUSTODY 

Attn: 

Fax: 

jorderiD:041216273 

Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd 
Suite 200 
Martinez, CA 94553 

Phone: (925) 969-0750 
Project: 2011-149 Phillips Mine 

V041216273-0046 

" 041216273-0047 

J 041216273-0048 

PA-BG-AA-01 
PA-BG-AA-02 -~\)J 
PA-BC-AA-01 

6/28/2012 4:19:36 PM 

Customer ID: 
Customer PO: 
Received: 

EMSL Order: 
EMSL Proj ID: 

Cust COC ID 

Phillips Mine 

Phillips Mine 

Phillips Mine 

ERRG25 

06/22/12 9:30 AM 

041216273 

EMSL Analytical, Inc., 200 Route 130 North, Cinnaminson, NJ 08077 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 
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INTERNAL CHAIN OF CUSTODY 
lorderiD:041216273 

Attn: Samantha Caruthers-Knight 
Engineering/Remediation Resources Group 
4585 Pacheco Blvd 
Suite 200 
Martinez, CA 94553 

Fax: Phone: (510) 851-3279 
Project: 2011-149 Phillips Mine 

7/11/2012 10:16:30 AM 

Customer ID: ERRG25 
Customer PO: 
Received: 06/22/12 9:30AM 

EMSL Order: 041216273 
EMSL Proj ID: 

Cust COC ID 

Test: TEM ISO 13794 Matrix Air TAT: 2 Week 

dmcdaniel D Lab Opening Exempt For Test 
D Prep Charge Exempt For Test 
D Layer/ Aliquot Charge Exempt For Test 

Comments 

4 reciJ p .... D r~i- c_ - F 
Special Test Instructions 

Lab Sample# 
041216273-0016 

041216273-0017 

041216273-0040 

Cust. Sample # 
PA-AlV1-AM-03 

PA-AlV1-AM-04 

PA-AlV2-AM-04 

Logged: 

Sample 
Condition: 

"56. Acceptable 
D Unacceptable 

Pata Entry ~ 

Location 
Phillips Mine 
Phillips Mine 
Phillips Mine 

[ EMSL Analytical, Inc., 200 Route 130 North, Cinnaminson, NJ 08077 

Q!y,;, 3 

Date: 6/22/2012 

pate ?&:Uz. 
Date ~:IJ? 
pate 

g:: J·lD·I'l/ 
i/LJr. 

Due Date 
7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

7/6/2012 9:30:00 AM 

Page 4 of4 



6. Equipment Performance Checks 



Daily TEM Calibration 
Revision 3 

April 20, 2009 

Daily TEM Calibration Sheet 

Month: 

Day 
(1-31) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Analyst 
lniti"als 

Scope 
Allgp, 

./ 

./ 

/ 

Year: 

LN Dewar 
Filled 

----------------
AI Peak 

Accepted 
Actual Limit 

~ ( l{Jt>j <.f 1.47-1.49 

I· ifgJ!_ 1.47-1.49 

\ t\.1b 1.47-1.49 

I 4 "6'3 1.47-1.49 

L470 1.47-1.49 

f,faJ 1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

Scope: __ 0_3_·_· O_J __ _ 

Cu Peak 

Actual 
Accepted 

Limit 

8.03-8.05 

8.03-8.0~ 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

8.03-8.05 

Pass/Fail* 
jcircle) 

~Fall -~all 
:~Fail 

~all 

~Fall 
~/Fail 

~/Fall 

~/Fail 
~/Fail 

13 1.47-1.49 . Y.IJ"'I! 8.03-8.05 

14 , .... ··y ·,~ 

·~· ... "" 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

*Any falling results need Immediate corrective action 
Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. 

1.47-1.49 

h 1 .47-1!49 

1.47-1.49 

1 .47-1.49 

1.47-1.49 

1.47-1.49 

1 .47-1.49 

1.47-1.49 ) 

1.47-1.49 

1 .47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

1.47-1.49 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fall 

8.03-8.05 Pass/Fail 

Page 1 of 1 



Daily TEM Calibration 
Revision 3 

April 20, 2009 

Daily TEM Calibration Sheet 

Month: Year: zo l z_,_ 
I 

Day Analyst Scope LN Dewar 
(1-31) Initials Align. Filled Actual 

. .!Qli,... Vll ~~ AIZ/vl.. ' J /7 

AI Peak 
Accepted 

Limit 

2 111J-: 'Prl- .P ~~ I ·'lf~ 1.47-1.49 

3 f./ l-::J- 17\J.- 'Pil--rt ·vf ( 1.47-1.49 

4 1.47-1.49 

5 f¥J.- 11J- /. c( 1; 1.47-1.49 

6 'Vt.J- rJJ- ?lr '· t{4J 1.47-1.49 

7 1.47-1.49 
('~ 

8 \ 1.47-1.49 

9 m-~· ·~P1ti' (Plf~ J· 'i tJ 1.47-1.49 

10 111r1- P J-.J.- 7t .... 1.1 <{, 1.47-1.49 

11 P{t-- Vl::l- tt_/ J.<-f<;< 1.47-1.49 

12 Pl../- Pld- 1'l1:-- /c/C/ 1.47-1.49 

13 <;:>~l 1:)~ ? ;;.;-- }· cfct 1.47-1.49 
' ~ ( 

14 1.47-1.49 

15 - 1.47-1.49 

Scope: Oc.( -v ~ 

Cu Peak 
Accepted 

Actual Limit 
/'?"__ ~ / 
~ -- 8.03-8.05 

<(. ol 8.o3-8.o5 

C{;. 0 t..f 8.03-8.05 

Pass/Fail* 
(circle) 

~Fail 
~/Fail 

8.03-8.05 Pass/Fail 

· 8.03-8.05 ~Fail 

8.03-8.05 Pass/Fail 

- I 8.03-8.05 Pass/Fail 

8.03-8.05 ~s/Fail 
8.03-8.05 l~s/Fail 
8.03-8.05 ~~Fail 
8.03-8.05 ~ail 
8.03-8.05/"" 

8.03-8.05 Pass/Fail 

8.03-8.05 Pass/Fail 

16 ~6 1.47-1.49 8.03-8.05 Pass/Fail 

11 f2o Rt> \.L\ct 1.47-1.49 ~.0.3 8.o3-8.o5 

18 r<D I<D 0 (. q'( 1.47-1.49 8 .o3 8.03-8.05 ~Fail 
19 1.47-1.49 8.03-8.05 Pass/Fail 

20 'V ~~ '\) ~ '\) \1 I, '-{ f> 1.47-1.49 00 10 'f. 8.03-8.05 ~/Fail 
21 rvlt- 1'1+- ?H- J.c.{q; 1.47-1.49 ~o.-r 8.03-8.05 ~ail 

I ' 22 1.47-1.49 8.03-8.05 Pass/Fail 

~---~23;;_-...~-Y.._'j !~+--+---~,?,...,.;~ H-:....;....-+-P~J~r-_+-=;._. rl~~~-+-.:..:..1.4:.:..7·..:.:..1.4:..::..9 ..........,q~·-o_--'1 ~~t-+-=8.0=3-=8.0=5--f-,l~bla~=~ail~ c~ 
24 -v\J- PU ?~ ).{<?; 1.47-1.49 "6'rO!f 8.03-8.05 ~A=ail 
25 ~ <j>lJ- -pl; f, t.{ct' 1.47-1.49 C6"-, fJ Y 8.03-8.05 ~/Fail 
26 Y ld- f..IJJ- 'Plf f.c.(c( 1.47-1.49 <Co .'i_ 8.03-8.05 ~ail 
27 'Pkt- '1-+f- P/.J--- f· {C(. 1.47-1.49 7?,o tf 8.03-8.05 ~/Fail 

" 1._,.. 
28 1.47-1.49 8.03-8.05 Pass/Fail 

29 \. 1.47-1.49 

30 r1r J>/-1- ?vr f. '1 ~ 1.47-1.49 

31 r.yw-- rV~ l·_'{Cf;_ 1.47-1.49 

*Any failing results need Immediate correct1ve action 
Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc. 

c.,( ()I, 
(,!__• _I 

l 

8.03-8.05 Pass/Fail 

8.03-8.05 I ~ail 
8.03-8.05 ~~Fail -
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Manhattan I Scope: 

Date 

12/15/2009 
3/17/2010 
6/25/2010 
9/16/2010 
12/6/2010 
1/10/2011 
3/12/2011 
6/8/2011 
9/9/2011 

12/12/2011 
3/1/2012 

6/23/2012 
Comments : 

Date 

8/23/2011 
9/16/2011 
9/21/2011 
9/26/2011 
10/6/2011 

10/14/2011 
10/25/2011 
11/3/2011 
11/8/2011 
11/21/2011 
12/12/2011 
12/19/2011 
1/16/2012 
2/1/2012 

2/24/2012 
3/1/2012 
3/9/2012 
4/9/2012 
5/4/2012 

6/23/2012 
Comments : 

Controlled Document 

Detector: 

Chrysotile Beam Dose Sensitivity 
(Quarterly) 

Negative At least 90% of 
Numbers patterns >15 

Initials SAED Morphology seconds? 

ES 62077 62078 PASS 

ES 62287 62288 PASS 
JA 62497 62498 PASS 
DY 62592 62594 PASS 
DY 62669 62670 PASS 
DY 62694 62695 PASS 
DY 62728 62729 PASS 
DY 62799 62800 PASS 
DY 62864 62865 PASS 
DY 62912 62913 PASS 

DY 62981 62982 PASS 
DY 63097 63098 PASS 

Camera Constant Calibrations 
(Monthly I Weekly when Water Analysis is performed) 

Negative (Camera) 
Negative Camera Camera Is 2 Standard Dev. 

Initials Number Length Constant < 5% Mean? 

DY 62853 55 21.82 PASS 
DY 62863 55 21.82 PASS 
DY 62870 55 22.10 PASS 
DY 62872 55 21.79 PASS 
DY 62885 55 21.76 PASS 
DY 62888 55 22.21 PASS 
DY 62901 55 21.44 PASS 
AF 62903 55 21.50 PASS 
DY 62904 55 21.71 PASS 
DY 62908 55 22.27 PASS 
DY 62915 55 21.68 PASS 
DY 62919 55 21.53 PASS 
DY 62929 55 21.76 PASS 
DY 62937 55 21.50 PASS 
DY 62967 55 22.12 PASS 
DY 62978 55 2.1.92 PASS 
DY 62993 55 21.87 PASS 
DY 63055 55 21.81 PASS 
DY 63076 55 22.04 PASS 
DY 63094 55 21.89 PASS 

Confidential Business Information/Property of EMSL Analytical, Inc. 

03-01 
3324 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Manhattan I Scope: 

Comments: 

Comments: 

Controlled Document 

Date 
12/28/2010 
1/10/2011 
217/2011 
3/12/2011 
4/11/2011 
5/16/2011 
6/20/2011 
7/19/2011 
8/15/2011 
9/16/2011 
10/25/2011 
11/21/2011 
12/12/2011 
1/10/2012 
2/1/2012 
3/1/2012 
3/9/2012 
4/9/2012 
5/4/2012 

6/23/2012 

Detector: 

Camera Constant Calibrations 
(Monthly I Weekly when Water Analysis is performed) 

On Screen 
Camera Aperture Aperture Is 2 Standard Dev. 

Initials Length # Diameter. < 5%Mean? 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.86 PASS 
DY 22 1 2.86 PASS 
DY 22 1 2.70 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 
DY 22 1 2.65 PASS 

The above aperture diameter represents the on screen diameter in reciprocal space. Multiply this 
number times the number of layer lines seen to get layer line spacing. 

Plasma Asher Calibration 
(Quarterly) 

Time To Ash 5% of Collapsed MCE Filter 
Date Initials Min Sec 

2/3/2010 ES 6 52 
5/11/2010 SJS 5 52 
8/6/2010 ES 5 07 
11/6/2010 cv 3 55 
2/11/2011 cv 7 15 
5/12/2011 cv 7 03 
8/12/2011 cv 8 46 
11/30/2011 cv 7 56 
3/5/2012 WB 6 22 

6/12/2012 WB 5 15 

Confidential Business Information/Property of EMSL Analytical, Inc. 

03-01 
3324 
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TEM CAL 
Revision 16.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Manhattan I Scope: 03-01 

Detector: 3324 

Magnification Calibrations 
(Monthly) 

20,000x- Negative 20,000x - Screen 

Is 25D<5% 
Target Actual Is 2 5D<5% Target Actual of Mean? 

Date Initials Mag Mag of Mean? Date Initials Mag Mag 

11/2/2010 AF 19164 19440 PASS 11/2/2010 AF 15368 15309 PASS 
12/1/2010 DY 19164 19008 PASS 12/1/2010 DY 15368 15383 PASS 
1/10/2011 DY 19164 19008 PASS 1/10/2011 DY 15368 15017 PASS 
2/1/2011 DY 19164 19008 PASS 2/1/2011 DY 15368 15017 PASS 

3/12/2011 DY 19164 19008 PASS 3/12/2011 DY 15368 15017 PASS 
4/5/2011 DY 19164 19008 PASS 4/5/2011 DY 15368 15612 PASS 
5/3/2011 DY 19164 19440 PASS 5/3/2011 DY 15368 15017 PASS 

6/27/2011 DY 19164 18900 PASS 6/27/2011 DY 15368 15383 PASS 
7/7/2011 DY 19164 19116 PASS 7/7/2011 DY 15368 15612 PASS 

8/15/2011 DY 19164 19116 PASS 8/15/2011 DY 15368 15017 PASS 
9/16/2011 DY 19164 19062 PASS 9/16/2011 DY 15368 15459 PASS 
10/14/2011 DY 19164 19008 PASS 10/14/2011 DY 15368 15459 PASS 
11/8/2011 DY 19164 19548 PASS 11/8/2011 DY 15368 15459 PASS 

12/12/2011 DY 19164 19656 PASS 12/12/2011 DY 15368 15768 PASS 
1/10/2012 DY 19164 19548 PASS 1/10/2012 DY 15368 15768 PASS 
2/1/2012 DY 19164 18900 PASS 2/1/2012 DY 15368 15768 PASS 
3/1/2012 DY 19164 19116 PASS 3/1/2012 DY 15368 15383 PASS 
4/9/2012 DY 19164 19224 PASS 4/9/2012 DY 15368 15535 PASS 
5/4/2012 DY 19164 19008 PASS 5/4/2012 DY 15368 15017 PASS 

6/23/2012 DY 19164 18684 PASS 6/23/2012 DY 15368 15017 PASS 
Comments: Comments: 

1 O,OOOx - Negative 1 O,OOOx - Screen 

Target Actual ls2 5D<5% Target Actual ls25D<5% 
Date Initials Mag Mag of Mean? Date Initials Mag Mag of Mean? 

11/2/2010 AF 10087 9855 PASS 11/2/2010 AF 8071 7884 PASS 
12/1/2010 DY 10087 10125 PASS 12/1/2010 DY 8071 7884 PASS 
1/10/2011 DY 10087 10044 PASS 1/10/2011 DY 8071 7984 PASS 
2/1/2011 DY 10087 10098 PASS 2/1/2011 DY 8071 8086 PASS 

3/12/2011 DY 10087 10044 PASS 3/12/2011 DY 8071 7984 PASS 
4/5/2011 DY 10087 10152 PASS 4/5/2011 DY 8071 8170 PASS 
5/3/2011 DY 10087 10260 PASS 5/3/2011 DY 8071 7984 PASS 

6/27/2011 DY 10087 9936 PASS 6/27/2011 DY 8071 8086 PASS 
7/7/2011 DY 10087 10071 PASS 7/7/2011 DY 8071 8086 PASS 

8/15/2011 DY 10087 10017 PASS 8/15/2011 DY 8071 7984 PASS 
9/16/2011 DY 10087 10017 PASS 9/16/2011 DY 8071 7984 PASS 
10/14/2011 DY 10087 9936 PASS 10/14/2011 DY 8071 7884 PASS 
11/8/2011 DY 10087 10152 PASS 11/8/2011 DY 8071 8299 PASS 

12/12/2011 DY 10087 10206 PASS 12/12/2011 DY 8071 8410 PASS 
1/10/2012 DY 10087 10152 PASS 1/10/2012 DY 8071 8299 PASS 
2/1/2012 DY 10087 10179 PASS 2/1/2012 DY 8071 8086 PASS 
3/1/2012 DY 10087 10098 PASS 3/1/2012 DY 8071 8086 PASS 
4/9/2012 DY 10087 10152 PASS 4/9/2012 DY 8071 8086 PASS 
5/4/2012 DY 10087 10152 PASS 5/4/2012 DY 8071 8086 PASS 

6/23/2012 DY 10087 10152 PASS 6/23/2012 DY 8071 8086 PASS 
Comments: Comments: 

Controlled Document 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Manhattan I 

Calibration of On Screen 0.5 and S1-1m 
Measuring Aids at EPA AHERA Magnification 

. (Monthly) 

Small Circle Large Circle 
Date Initials microns microns 

11/2/2010 AF 0.46 4.77 
12/1/2010 DY 0.46 4.75 
1/10/2011 DY 0.47 4.86 
2/1/2011 DY 0.47 4.86 
3/12/2011 DY 0.47 4.86 
4/5/2011 DY 0.45 4.68 
5/3/2011 DY 0.47 4.86 

6/27/2011 DY 0.46 4.75 
7/7/2011 DY 0.45 4.68 
8/15/2011 DY 0.47 4.86 
9/16/2011 DY 0.45 4.72 
10/14/2011 DY 0.45 4.72 
11/8/2011 DY 0.45 4.72 
12/12/2011 DY 0.44 4.63 
1/10/2012 DY 0.44 4.63 
2/1/2012 DY 0.44 4.63 
3/1/2012 DY 0.46 4.75 
4/9/2012 DY 0.45 4.70 
5/4/2012 DY 0.47 4.86 

6/23/2012 DY 0.47 4.86 
Comments: 

Scope: 03-01 
Detector: 3324 

Calibration of On Screen 1.0 and 10!-lm 
Measuring Aids at EPA 100.2 Magnification 

(Monthly) 

Small 
Circle Large Circle 

Date Initials microns microns 
11/2/2010 AF 0.89 9.26 
12/1/2010 DY 0.89 9.26 
1/10/2011 DY 0.88 9.14 
2/1/2011 DY 0.87 9.03 
3/12/2011 DY 0.88 9.14 
4/5/2011 DY 0.86 8.94 
5/3/2011 DY 0.88 9.14 

6/27/2011 DY 0.87 9.03 
7/7/2011 DY 0.87 9.03 
8/15/2011 DY 0.88 9.14 
9/16/2011 DY 0.88 9.14 
10/14/2011 DY 0.89 9.26 
11/8/2011 DY 0.84 8.80 

12/12/2011 DY 0.83 8.68 
1/10/2012 DY 0.84 8.80 
2/1/2012 DY 0.87 9.03 
3/1/2012 DY 0.87 9.03 
4/9/2012 DY 0.87 9.03 
5/4/2012 DY 0.87 9.03 

6/23/2012 DY 0.87 9.03 
Comments: 

Spot Size Measurements 
(Quarterly) 

Target Spot FAIL Is 2 SD 
Date Initials Actual Spot Size <250nm= <25%of 

6/25/2009 ES 206.91 ~ 250 nm PASS PASS 
6/29/2009 ES 206.91 ~250 nm PASS PASS 
6/30/2009 ES 206.91 ~250 nm PASS PASS 
7/8/2009 ES 206.91 ~250 nm PASS PASS 
7/17/2009 ES 181.05 ~250 nm PASS PASS 
7/25/2009 ES 182.06 ~250 nm PASS PASS 
7/31/2009 ES 182.06 ~250 nm PASS PASS 
8/3/2009 ES 236.07 < 250 nm PASS PASS 

11/11/2009 ES 211.04 ~250 nm PASS PASS 
1/21/2010 Gi 155.18 ~ 250 nm PASS PASS 
3/24/2010 GJ 205.76 ~250 nm PASS PASS 
6/25/2010 JA 211.64 ~250 nm PASS PASS 
9/3/2010 DY 219.84 ~250 nm PASS PASS 
12/1/2010 DY 197.29 ~250 nm PASS PASS 
3/12/2011 DY 210.44 ~250 nm PASS PASS 
6/27/2011 DY 238.10 ~250 nm PASS PASS 
9/16/2011 DY 157.38 ~250 nm PASS PASS 
12/12/2011 DY 228.94 ~250 nm PASS PASS 

3/1/2012 DY 209.25 ~250 nm PASS PASS 
6/23/2012 DY 214.09 < 250 nm PASS PASS 
Comments: 

Controlled Document 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I 

lest 
Dates 

11/20/2011 
6/24/2012 

----
---

11/20/2011 
6/24/2012 

Comments: 

Comments : 

Comments: 

Controlled Document 

Manhattan I Scope: 03-01 

Initials 
DY 
DY 

DY 
DY 

Date 

3/20/2009 
6/12/2009 
11/17/2009 

5/17/2010 
11/11/2010 
5/31/2011 
10/4/2011 

10/14/2011 
1/10/2012 
4/9/2012 

Date 
3/17/2010 
6/28/2010 
9/3/2010 
12/1/2010 
3/12/2011 
6/8/2011 
9/9/2011 

12/20/2011 
3/1/2012 

6/23/2012 

Mean 
K Factor 

Mg:Si 
Ca:Si 
Fe:Si 
Mg:Fe 
Na:Si 
AI:Si 

K Factors 
(Semi-Annually) 

t-ass 
Criteria Actual 
1.0-2.0 1.74 
1.0-1.75 1.17 
1.0-2.0 1.51 

1.5 or less 1.16 
1.0-4.0 3.14 
1.0-1.75 1.27 

":,..~~ 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

Detector Resolution 

Detector: 3324 

Acceptance 
Criteria PASS/FAIL 

2SD < 10% Mean PASS 
2SD < 10% Mean PASS 
2SD < 10% Mean PASS 

N/A N/A 
2SD < 20% Mean PASS 
2SD < 1 0% Mean PASS 

(Semi-Annually I Quarterly when necessan to meet TNI Standard) 
@Mn Ku Peak Resolution+ 2(s) 

Initials Resolution <175? <180? 

ES 150.2 Pass Pass 
ES 155.6 Pass Pass 
ES 140.2 Pass Pass 

ES/AF 149.3 Pass Pass 
ES 151.8 Pass Pass 
DY 128.6 Pass Pass 
DY 131.0 Pass Pass 

DY 132.0 Pass Pass 
DY 126.4 Pass Pass 
DY 138.4 Pass Pass 

Significant Na and Resolvable Mg-Si Peaks 
(Quarterly) 

Significant Resolvable 
Initials Na Date Initials Ma Si 

ES Pass 3/17/10 ES Yes Yes 
ES Pass 6/30/10 JA Yes Yes 
DY Pass 9/16/10 DY Yes Yes 
DY Pass 12/1/10 DY Yes Yes 
DY Pass 3/12/11 DY Yes Yes 
DY Pass 6/8/11 DY Yes Yes 
DY Pass 9/9/11 DY Yes Yes 
DY Pass 12/20/11 DY Yes Yes 
DY Pass 3/1/12 DY Yes Yes 
DY Pass 6/23/12 DY Yes Yes 

Confidential Business Information/Property of EMSL Analytical, Inc. Page 5 of 5 



TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: !Cinnaminson I Scope: 

Comments 

Comments 

Controlled Document 

Date 

11/3/2009 
2/8/2010 
5/18/2010 
8/16/2010 
11/5/2010 
2/18/2011 
5/20/2011 
8/18/2011 
11/4/2011 
2/7/2012 

4/30/2012 
7/23/2012 

: 

Date 

4/13/2012 
4/20/2012 
4/27/2012 
5/4/2012 

5/11/2012 
5/18/2012 
5/25/2012 
5/30/2012 
6/6/2012 

6/12/2012 
6/18/2012 
6/25/2012 
6/29/2012 
7/2/2012 
7/9/2012 

7/13/2012 
7/20/2012 
7/23/2012 
7/30/2012 
8/6/2012 

Detector: 

Chrysotile Beam Dose Sensitivity 
(Quarterly) 

Negative At least 90% of 
Numbers patterns >15 

Initials SAED Morphology seconds? 

KLB 03-356 03-357 PASS 
DY 03_372 03_373 PASS 
DY 03373 03374 PASS 
DY 03030 03031 PASS 
CG 11-5-10CG6 11-5-10CG5 PASS 
CG 03125 03126 PASS 
CG 03155 03154 PASS 
CG 03227 03228 PASS 
CG 03316 03317 PASS 
RD MSL 04031 EMSL 0403 129 PASS 
PH 03128 03129 PASS 
PH 03303 03304 PASS 

Camera Constant Calibrations 
(Monthly I Weekly when Water Analysis is performed) 

Negative (Camera) 
Negative Camera Camera Is 2 Standard Dev. 

Initials Number Length Constant < 5% Mean? 

PH 03108 100 52D.42 PASS 
PH 03117 100 523.40 PASS 
PH 03127 100 521.30 PASS 
PH 03131 100 516.78 PASS 
PH 03135 100 517.01 PASS 
PH 03140 100 515.10 PASS 
PH 03173 100 516.15 PASS 
PH 03187 100 521.56 PASS 
PH 03188 100 522.45 PASS 
PH 03203 100 522.34 PASS 
PH 03255 100 524.45 PASS 
PH 03261 100 521.42 PASS 
PH 03282 100 532.98 PASS 
PH 03286 100 536.29 PASS 
PH 03287 100 539.13 PASS 
PH 03294 100 523.68 PASS 
PH 03297 100 534.25 PASS 
PH 03305 100 533.52 PASS 
PH 03311 100 533.18 PASS 
PH 03316 100 533.04 PASS 

: Scope down for repair 2/23/12 through 2/29/12. Weekly calibrations not done during this time. 

Confidential Business Information/Property of EMSL Analytical, Inc. 
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TEMCAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Cinnaminson! Scope: 

Date 

4/13/2012 
4/20/2012 
4/27/2012 
5/4/2012 

5/11/2012 
5/18/2012 
5/25/2012 
5/30/2012 
6/6/2012 

6/12/2012 
6/18/2012 
6/25/2012 
6/29/2012 
7/2/2012 
7/9/2012 

7/13/2012 
7/20/2012 
7/23/2012 
7/30/2012 
8/6/2012 

Detector: 

Camera Constant Calibrations 
(Monthly I Weekly when Water Analysis is performed) 

On Screen 
Camera Aperture Aperture Is 2 Standard Dev. 

Initials Length # Diameter < 5% Mean? 

PH 24 1 1.18 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.18 PASS 
PH 24 1 1.20 PASS 
PH 24 1 1.20 PASS 

The above aperture diameter represents the on screen diameter in reciprocal space. Multiply this 
number times the number of layer lines seen to get layer line spacing. 

Comments: Scope down for repair 2/23/12 through 2/29/12, Weekly calibrations not done during that time. 

Plasma Asher Calibration 
(Q rt I ) ua eny; 

Time To Ash 5% of Collapsed MCE Filter 
Date Initials Min Sec 

10/28/2009 SNS 3 18 
2/2/2010 SNS 6 49 

5/12/2010 DY 7 28 
8/20/2010 DS 9 32 
9/13/2010 WP 4 15 

Comments: This asher is no longer in use as of Dec 2010. The asher currently in use for TEM prep is on the Scope 
0401 calibration report. 

Controlled Document 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Cinnaminson I Scope: 04-03 

Detector: PGT Avalon 

Magnification Calibrations 
(Monthly) 

20,000x - Negative 20,000x - Screen 

Is 2SD <5% 
Target Actual Is 2 SD <5% Target Actual of Mean? 

Date Initials Mag Mag of Mean? Date Initials Mag Mag 

2/17/2011 CG 20848 21330 PASS 2/17/2011 CG 14408 14521 PASS 
3/18/2011 CG 20848 21330 PASS 3/18/2011 CG 14408 14644 PASS 
4/15/2011 CG 20848 21330 PASS 4/15/2011 CG 14408 14644 PASS 
5/20/2011 CG 20848 20790 PASS 5/20/2011 CG 14408 14400 PASS 
6/13/2011 CG 20848 20304 PASS 6/13/2011 CG 14408 14521 PASS 
7/12/2011 CG 20848 20790 PASS 7/12/2011 CG 14408 14400 PASS 
8/11/2011 CG 20848 21276 PASS 8/11/2011 CG 14408 14521 PASS 
9/15/2011 CG 20848 20385 PASS 9/15/2011 CG 14408 14521 PASS 
10/12/2011 CG 20848 20925 PASS 10/11/2011 CG 14408 14281 PASS 
11/4/2011 CG 20848 21060 PASS 11/4/2011 CG 14408 14400 PASS 
12/4/2011 CG 20848 20925 PASS 12/4/2011 CG 14408 14281 PASS 
1/4/2012 CG 20848 21060 PASS 1/4/2012 CG 14408 14281 PASS 
2/7/2012 RD 20848 19764 PASS 2/7/2012 RD 14408 14281 PASS 
3/2/2012 PH 20848 20844 PASS 3/2/2012 PH 14408 14400 PASS 

3/30/2012 PH 20848 20628 PASS 3/30/2012 PH 14408 14164 PASS 
4/27/2012 PH 20848 20412 PASS 4/27/2012 PH 14408 14281 PASS 
5/25/2012 PH 20848 21060 PASS 5/25/2012 PH 14408 14281 PASS 
6/18/2012 PH 20848 20952 PASS 6/18/2012 PH 14408 14521 PASS 
7/13/2012 PH 20848 20952 PASS 7/13/2012 PH 14408 14400 PASS 
8/6/2012 PH 20848 20628 PASS 8/6/2012 PH 14408 14281 PASS 

Comments: Comments: 

1 O,OOOx - Negative 1 O,OOOx - Screen 

Target Actual Is 250 <5% Target Actual Is 250 <5% 
Date Initials Mag Mag of Mean? Date Initials Mag Mag of Mean? 

2/17/2011 CG 10486 10584 PASS 2/17/2011 CG 7249 7261 PASS 
3/18/2011 CG 10486 10843 PASS 3/18/2011 CG 7249 7448 PASS 
4/15/2011 CG 10486 10692 PASS 4/15/2011 CG 7249 7448 PASS 
5/20/2011 CG 10486 10584 PASS 5/20/2011 CG 7249 7291 PASS 
6/13/2011 CG 10486 10303 PASS 6/13/2011 CG 7249 7353 PASS 
7/12/2011 CG 10486 10368 PASS 7/12/2011 CG 7249 7291 PASS 
8/11/2011 CG 10486 10627 PASS 8/11/2011 CG 7249 7322 PASS 
9/15/2011 CG 10486 10152 PASS 9/15/2011 CG 7249 7200 PASS 
10/12/2011 CG 10486 10584 PASS 10/11/2011 CG 7249 7140 PASS 
11/4/2011 CG 10486 10541 PASS 11/4/2011 CG 7249 7140 PASS 
12/4/2011 CG 10486 10476 PASS 12/4/2011 CG 7249 7170 PASS 
1/4/2012 CG 10486 10584 PASS 1/4/2012 CG 7249 7170 PASS 
2/7/2012 RD 10486 9936 PASS 2/7/2012 RD 7249 7170 PASS 
3/2/2012 PH 10486 10584 PASS 3/2/2012 PH 7249 7261 PASS 

3/30/2012 PH 10486 10476 PASS 3/30/2012 PH 7249 7111 PASS 
4/27/2012 PH 10486 10476 PASS 4/27/2012 PH 7249 7200 PASS 
5/25/2012 PH 10486 10368 PASS 5/25/2012 PH 7249 7230 PASS 
6/18/2012 PH 10486 10476 PASS 6/18/2012 PH 7249 7291 PASS 
7/13/2012 PH 10486 10584 PASS 7/13/2012 PH 7249 7230 PASS 
8/6/2012 PH 10486 10476 PASS 8/6/2012 PH 7249 7200 PASS 

Comments: Comments: 

Controlled Document 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: I Cinnaminson! 

Calibration of On Screen 0.5 and 51Jm 

Measuring Aids at EPA AHERA Magnification 
(Monthly) 

Large 
Small Circle Circle 

Date Initials microns microns 
2/17/2011 CG 0.55 5.51 
3/18/2011 CG 0.55 5.46 
4/15/2011 CG 0.55 5.46 
5/20/2011 CG 0.56 5.56 
6/13/2011 CG 0.55 5.51 
7/12/2011 CG 0.56 5.56 
8/11/2011 CG 0.55 5.51 
9/15/2011 CG 0.55 5.51 
10/11/2011 CG 0.56 5.60 
11/4/2011 CG 0.56 5.56 
12/4/2011 CG 0.56 5.60 
1/4/2012 CG 0.56 5.60 
2/7/2012 RD 0.56 5.60 
3/2/2012 PH 0.56 5.56 

3/30/2012 PH 0.56 5.65 
4/27/2012 PH 0.56 5.60 
5/25/2012 PH 0.56 5.60 
6/18/2012 PH 0.55 5.51 
7/13/2012 PH 0.56 5.56 
8/6/2012 PH 0.56 5.60 

Comments: 

Scope: 04-03 
Detector: PGT Avalon 

Calibration of On Screen 1.0 and 101lm 

Measuring Aids at EPA 100.2 Magnification 
(Monthly) 

Small 
Circle Large Circle 

Date Initials microns microns 
2/17/2011 CG 1.10 11.02 
3/18/2011 CG 1.07 10.74 
4/15/2011 CG 1.07 10.74 
5/20/2011 CG 1.10 10.97 
6/13/2011 CG 1.09 10.88 
7/12/2011 CG 1.10 10.97 
8/11/2011 CG 1.09 10.93 
9/15/2011 CG 1.11 11.11 
10/11/2011 CG 1.12 11.20 
11/4/2011 CG 1.12 11.20 
12/4/2011 CG 1.12 11.16 
1/4/2012 CG 1.12 11.16 
2/7/2012 RD 1.12 11.16 
3/2/2012 PH 1.10 11.02 
3/30/2012 PH 1.13 11.25 
4/27/2012 PH 1.11 11.11 
5/25/2012 PH 1.11 11.06 
6/18/2012 PH 1.10 10.97 
7/13/2012 PH 1.11 11.06 
8/6/2012 PH 1.11 11.11 

Comments: 

Spot Size Measurements 
(Quarterly) 

Target Spot FAIL ls2SD 
Date Initials Actual :spot Size ::£25Unm = <25% of 

3/8/2011 CG 216.38 :::_250 nm PASS PASS 
3/18/2011 CG 192.34 :::.250 nm PASS PASS 
4/15/2011 CG 201.95 ::=. 250 nm PASS PASS 
5/20/2011 CG 240.42 ::=_250 nm PASS PASS 
6/13/2011 CG 231.48 ::=_250 nm PASS PASS 
7/12/2011 CG 216.45 :::_250 nm PASS PASS 
8/11/2011 CG 197.41 ::=_250 nm PASS PASS 
9/15/2011 CG 245.28 < 250 nm PASS PASS 
10/12/2011 CG 215.05 :::_250 nm PASS PASS 
11/4/2011 CG 223.17 ::=_250 nm PASS PASS 
12/4/2011 CG 219.83 :::_250 nm PASS PASS 
1/4/2012 CG 213.68 :::_250 nm PASS PASS 
2/7/2012 RD 207.45 ::=. 250 nm PASS PASS 
3/2/2012 PH 191.90 ::=_250 nm PASS PASS 

3/30/2012 PH 184.22 :::_250 nm PASS PASS 
4/27/2012 PH 195.96 :::_250 nm PASS PASS 
5/25/2012 PH 189.93 :::_250 nm PASS PASS 
6/18/2012 PH 167.05 ::=_250 nm PASS PASS 
7/13/2012 PH 181.37 :::.250 nm PASS PASS 
8/6/2012 PH 169.67 < 250 nm PASS PASS 

Comments: 

Controlled Document 
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TEM CAL 
Revision 18.1 

November 3, 2011 

Monthly Report for TEM Calibrations 
Laboratory: Jcinnaminsonl 

K Factors 
(Semi-Annually) 

Scope: 
Detector: 

04-03 
PGT Avalon 

Test Mean Pass PASS Acceptance 
Dates Initials K Factor Criteria Actual FAIL Criteria PASS/FAIL 

5/21/2012 PH Mg:Si 1.0-2.0 1.72 PASS 2SD < 10% Mean PASS 
5/21/2012 PH Ca:Si 1.0-1.75 1.14 PASS 2SD < 10% Mean PASS 

........ Fe:Si 1.0-2.0 1.53 PASS 2SD < 10% Mean PASS 
---- MQ:Fe 1.5 or less 1.13 PASS N/A N/A 

11/25/2011 CG Na:Si 1.0-4.0 2.81 PASS 2SD < 20% Mean PASS 
5/21/2012 PH AI:Si 1.0- 1.75 1.15 PASS 2SD < 10% Mean PASS 

Comments: 

Detector Resolution 
(Semi-Annually I Quarterly when necessar to meet TNI Standard) 

@Mn Ka Peak Resolution + 2(s) 
Date Initials Resolution <175? <180? 

11/3/2009 KLB 141.0 Pass Pass 
4/28/2010 DY 131.0 Pass Pass 
11/4/2010 CG 120.0 Pass Pass 

5/20/2011 CG 135.0 Pass Pass 
8/18/2011 CG 125.0 Pass Pass 
11/4/2011 CG 135.0 Pass Pass 
2/7/2012 GPA 134.8 Pass Pass 

2/7/2012 RD 117.3 Pass Pass 
4/30/2012 PH 127.7 Pass Pass 
7/23/2012 PH 124.4 Pass Pass 

Comments : 

Significant Na and Resolvable Mg-Si Peaks 

Significant Resolvable 
Date Initials Na Date Initials M Si 

4/28/2010 DY Pass 4/28/10 DY Yes Yes 
7/28/2010 DY Pass 7/28/10 DY Yes Yes 
11/5/2010 CG Pass 11/4/10 CG Yes Yes 
2/18/2011 CG Pass 2/18/11 CG Yes Yes 
5/20/2011 CG Pass 5/20/11 CG Yes Yes 
8/18/2011 CG Pass 8/18/11 CG Yes Yes 
11/4/2011 CG Pass 11/4/11 CG Yes Yes 
2/7/2012 RD Pass 2/7/12 RD Yes Yes 
4/30/2012 PH Pass 4/30/12 PH Yes Yes 
7/23/2012 PH Pass 7/23/12 PH Yes Yes 

Comments: 

Controlled Document 
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7. NVLAP/AIHA Certifications 



... -- -· ··- ·-··--... - ~-"-~··----· 

United States Department of Commerce 
National Institute of Standards and Technology 

Certificate· of Accreditation to ISO/IEC 17025:2005 

NVLAP LAB CODE: 101048-0 · 

EMSL Analytical, Inc. 
Cinnaminson, NJ 

is accredited by the National Voluntary Laboratory Accreditation Program for specific seNices, 
listed on the Scope of Accreditation, for: 

AIRBORNE ASBESTOS FffiER ANALYSIS 
This laboratory is accredited in accordance with the recognized International Standard /SO/IEC 17025:2005. 

This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality 
management system (refer to joint ISO-ILAC-IAF Communique dated January 2009). 

\L- e . .WJ.-0 * * 2012-07,.01 through 2013-06-30 
c ~· ... ~ ~ 
~ ~ ~ ~ 

67--'~reso~ ~ 
Effective dates For the National institute of Standards and Technology 

NVLAP-01C (REV. 2009-01-28) 

'' 



~.._'l\"fOFo0~ I :,~ 

~ 
® ~ \ 

f0Jl[\\/? G.\~ National Voluntary : * 
U'\J '\.1 . ~ Laboratory Accreditation Program \ i 
--~------- ~ ~ 

~I'-4TES 0~ 

.SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 

EMSL Analytical, Inc. 
200 Route 130 North 

Cinnaminson, NJ 08077 
Mr. Stephen Siegel, CIH 

Phone: 800N220~3675 Fax: 856-786NS973 
ENMail: ssiegel@emsl.com 
URL: http://www.emsl.com 

AIRBORNE ASBESTOS FIBER ANALYSIS (TEM) NVLAP LAB CODE 101048NO 

NVLAP Code Designation I Description 

18/A02 U.S. EPA's "Interim Transmission Electron Microscopy Analytical Methods-Mandatory and 
Nonmandatory-and Mandatory Section to Determine Completion of Response Actions" as 
found in 40 CFR, Part 763, Subpart E, Appendix A. 

2012-07-01 through 2013-06-30 
Effective dates 

Page 1 of 1 

For the National Institute of Standards and Technology 

NVLAP-015 (REV. 2005·05-19) 
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United States Department of Commerce 
National Institute of Standards and Tech~ology 

Certificate of Accreditation to ISO/IEC 17025:2005 

NVLAP LAB CODE: 101048-0 

EMSL Analytical, Inc. 
Cinnaminso14 NJ 

is accredited by the National Voluntary Laboratory Accreditation Program for specific services, 
listed on the Scope of Accreditation for: 

BULK ASBESTOS FffiER ANALYSIS 
This laboratory is accredited in accordance with the recognized International Standard ISO/lEG 17025:2005. 

This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality 
management system (refer to joint ISO-JLAC-IAF Communique dated January 2009). 

2012-07-01 through 2013-06-30 

Effective dates 

~~OFCo.r,~ 

~ \1 ~ ~ 0 
Q . "' 

* * 
~ ~ ;} ~ $ 

<0 "" 67-..qTEs 0~ " 
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For the National Institute of Standards and Technology 

NVlAP-01C (REV. 2009-01-28) 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 

EMSL Analytical, Inc. 
200 Route 130 North 

Cinnaminson, NJ 08077 
Mr. Stephen Siegel, CIH 

Phone: 800-220-3675 Fax: 856-786-5973 
E-Mail: ssiegel@emsl.com 
URL: http://www.emsl.com 

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 101048-0 

NVLAP Code Designation I Description 

18/AOl EPA-600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation 
Samples 

2012-07-01 through 2013-06-30 
Effective dates 

Page 1 of 1 

For the National Institute of Standards and Technology 

NVLAP-01 S (REV. 2005-05·19) 



~</~t:)bratory Accreditation 
'<t'<"" Programs, LLC ; 

AIHA Laboratory Accreditation Programs, LLC 
acknowledges that 

EMSL Analytical Inc. 
200 Route 130 North, Cinnaminson, NJ 08077 

Laboratory ID: 100194 
has fulfilled the requirements of the AIHA Laboratory Accreditation Programs (AIHA-LAP), LLC thereby conforming to the 

JSOIIEC 17025:2005 international standard, General Requirements for the Competence ofTesting and Calibration Laboratories. 
The above named laboratory, along with all premises from which key activities are performed, as listed above, have been accredited by 

AIHA-LAP, LLC in the following: 

LABORATORY ACCREDITATION PROGRAMS 

.J INDUSTRIAL HYGIENE 

..J ENVIRONMENTAL LEAD 

.J ENVIRONMENTAL MICROBIOLOGY 
0 FOOD 

Accreditation Expires: July 01,2012 
Accreditation Expires: July 01,2012 
Accreditation Expires: July 01,2012 
Accreditation Expires: 

Specific Field(s) of Testing (FoT)/Method(s) within each Accreditation Program for which the above named laboratory maintains 
accreditation is outlined on the attached Scope of Accreditation. Continued accreditation is contingent upon successful on-going 

compliance with AIHA-LAP, LLC requirements. This certificate is not valid without the attached Scope of Accreditation. Please review 
the AIHA-LAP, LLC website (www.aihaaccreditedlabs.org) for the most current scope of accreditation . 

.2::)~ -S-:~ "4\ 
Dave Sandusky, CIH 
Chairperson, Analytical Accreditation Board 

Date Issued: 07/0112010 



AIHA 

AIHA Laboratory Accreditation Programs, LLC 
SCOPE OF ACCREDITATION 

EMSL Analytical, Inc. 
107 Haddon Avenue, Westmont, NJ 08108 

Laboratory ID: 100194 
Issue Date: 07/0112010 

The laboratory is approved for those specific field(s) of testing/methods listed in the table below. Clients are urged to verify 
the laboratory's current accreditation status for the particular field(s) of testing/Methods, since these can change due to 
proficiency status, suspension and/or revocation. A complete listing of currently accredited Industrial Hygiene laboratories is 
available on the AUlA-LAP, LLC website at: htt;p://www.aihaaccreditedlabs.org 

Industrial Hygiene Laboratory Accreditation Program (IHLAP) 

Initial Accreditation Date: 02/01/1989 

IHLAP Category 

Core Program Testing 

Effective: 4124/09 
Scope_IHLAP _R4 
Page 1 of2 

Field of Testing (FoT) 

Gas Chromatography 

GC (Diffusive Samplers) 

GCIMS 

HPLC 

AA 

ICP 
XRD 

Ion Chromatography 

Method Method Description 
(for internal methods only) 

NIOSH 1003 
NIOSH 1005 
NIOSH 1400 
NIOSH 1500 
NIOSH 1550 
NIOSH 1603 
NIOSH2000 
NIOSH2551 
NIOSH 5502 
NIOSH5503 
NIOSH 5510 
OSHA 1010 
NIOSH 1003 
NIOSH 1005 
NIOSH 1501 
EPAT0-15 
NIOSH2016 
NIOSH 5506 

OSHA47 
OSHA 58 

NIOSH 6009 
NIOSH 7105 
OSHAID-140 
OSHAID-145 
NIOSH7300 
NIOSH 7500 
NIOSH6004 
NIOSH6011 
NIOSH 7903 



IHLAP Category 

Core Program Testing 

Effective: 4/24/09 
Scope_IHLAP _R4 
Page 2 of2 

Field of Testing (FoT) Method 

Ion Chromatography OSHA ID-214 
OSHAID-215 

Gravimetric 
NIOSH0500 
NIOSH0600 

UV/VIS (Colorimetric) NIOSH6010 
Thermal Optical Analyzer NIOSH5040 

Polarized Light 
EPA 600/R-93/116 Microscopy (PLM) 

Phase Contrast Microscopy 
NIOSH7400 (PCM) 

Transmission Electron 
EPA AHERA - 40 CFR Part 

763 Microscopy (TEM) 
NIOSH7402 

The laboratory participates in the following AIHA-LAP, 
LLC-approved proficiency testing programs: 
~ Metals* ~ Organic Solvents* 

Method Description 
(for internal methods only) 

~ Silica* ~ Diffusive Sampler (3M)* 
~ Asbestos* D Diffusive Sampler (SKC)* 

D Bulk Asbestos* D Diffusive Sampler (A1) 
~ Beryllium ~ W ASP1 (Formaldehyde) 

D W ASP1 (Thermal Desorption Tubes) 

D Pharmaceutical Round Robin 
D Compressed/Breathing Air Round Robin 
CJ NVLAP (determined at the time of site assessment) 

1 Workplace Analytical Scheme for Proficiency 
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8. Customer Correspondence 



McDaniel, Debrah 

Subject: FW: Phillips Mine SAP 

From: Samantha Caruthers-Knight [mailto :Samantha .Caruthers-Knight@errg .com] 
Sent: Thursday, June 21, 2012 5:06 PM 
To: Denton, Robyn 
Subject: RE: Phillips Mine SAP 

Samples designated with AA are ambient air and samples with AM are activity based (air monitoring). 

From: Denton, Robyn [mailto:rdenton@EMSL.com] 
Sent: Thursday, June 21, 2012 2:01 PM 
To: Samantha Caruthers-Knight 
Subject: RE: Phillips Mine SAP 

Hi Samantha, Just one final Question so I can get this cost quote out to you. 

The cost quote will be determined by the type of sample, Ambient Air or Activity Based, since they 
have different analytical sensitivities. 

These aren't denoted on your COC, can you tell me which samples are activity based and which are 
ambient air? 
Thanks 

Robyn Denton 1 Laboratory Manager 

• 
EMSL Analytical, Inc. 1200 Route 130 North 1 Cinnaminson, NJ 08077 

Phone: 856-303-25561 Fax: 856-786-5974 1 Toll Free: 800-220-3675 

Lab Hours: Mon-Friday 7AM-10PM, Saturday 8AM-5PM, Sunday On-Call 

Some of the resources EMSL Analytical, Inc. offers to our clients: 
LABConnect I Order Products I Client Corner I Training I Additional Resources 

. ~ ·.:a vou··· • i'i;is1:i~ Connect W1th Us: BJ .,.. • . w · ···· · 

"This email may contain privileged and confidential information and is solely for the use of the sender's intended recipient(s). If you are not the intended 
recipient of this communication, you are hereby notified that any unauthorized review, use, dissemination, distribution, downloading, or copying of 
this communication is strictly prohibited. If you received this email in error. please notify the sender by reply email and delete all copies and attachments. 
Thank you." 

From: Samantha Caruthers-Knight [mailto:Samantha.Caruthers-Knight@errg.com] 
Sent: Thursday, June 21, 2012 3:05 PM 
To: Denton, Robyn 
Subject: Phillips Mine SAP 

Here is our workplan/SAP for the Phillips project. Please have a look and then we can discuss the proper sampling 
methods etc. 

Samantha 

1 



McDaniel, Debrah 

Subject: FW: ISO 

From: cahill, Ed 
Sent: Friday, June 22, 2012 4:36 PM 
To: 'Samantha Caruthers-Knight' 
Cc: Denton, Robyn; Murdock, Ian 
Subject: ISO 

Samantha: 
I have instructed the lab to begin prep and analysis of 3 ABS samples (3,5,45 from the cost estimate spreadsheet). 
By close of business Monday or early Tuesday we should be able to give you at least a verbal estimation of fiber loading. 
Hopefully that information will help us to chart a course forward. 
If you have any questions my direct number is below . 

• 

Ed Cahill I Vice President, Asbestos Division 
200 Route 130 North I Cinnaminson, NJ 08077 

Phone: 856-303-2565 

... 

From: Samantha Caruthers-Knight [mailto:Samantha.Caruthers-Knight@errg.com] 
Sent: Friday, June 22, 2012 3:14PM 
To: Cahill, Ed 
Subject: RE: 

Ok, so I'm working on figuring out what the sensitivity level we need for these samples is. According to our work plan 
(attached for your reference) we are trying to determine if there is either >1%, between 1% and 0.25% or less than 
0.25% (see section 5). I'm not sure how that translates to the sensitivity levels or the number of grid openings. I would 
assume if we do see anything over 1% we could quit counting and minimize the number of grid openings that need to be 
counted. Perhaps this gives you something to go off of? I think the best plan might be for me to flag a few of the 
samples which I expect to have either the highest or lowest concentrations and see where we are, and go from there? A 
I mentioned on the phone yesterday, I'm not really sure how all this works so maybe we can talk things over on the 
phone this afternoon. Once you have had a change to look over the work plan and think a bit please give me a call on 
my cell at: 510-851-3279 

Thanks, 
Samantha 

From: Cahill, Ed [mailto:ECahiii@EMSL.com] 
Sent: Thursday, June 21, 2012 3:39 PM 
To: Samantha Caruthers-Knight 
Subject: FW: 

Hi Samantha: 

•

As discussed, ISO Analysis cost estimate attached 

Ed Cahill I Vice President, Asbestos Division 
200 Route 130 North I Cinnaminson, NJ 08077 

Phone: 856-303-2565 
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- Laboratory Report - 
 

Project: 2011-149 
 

 
Conclusions: 

- No Asbestiform minerals were observed in the samples. 
 
 
Procurement of Samples and Analytical Overview: 

 
The material for analysis arrived at EMSL Analytical (Cinnaminson, NJ) on 6/22/2012. The package arrived in 
satisfactory condition with no evidence of damage to the contents. The samples reported herein have been 
analyzed for Asbestos Fibers per the following equipment and methodologies. 

 
Instruments/Methods: 
 
 
Definitions: 

Scanning Electron Microscope, JEOL 6400 
Energy Dispersive X-Ray Spectrometer, EVEX Nano 
 
Asbestos: Any of a group of six regulated naturally occurring, fibrous minerals. 
ND: None Detected 
LOQ: Limit of Quantitation 
str/L: Structures per liter 

 
 
 
 

 
Analyzed by: 

 

 

  
10 July 2012 

  John Newton 
Senior Materials Scientist 

 Date 

     
 
Reviewed/Approved by : 

 
  

 
10 July 2012 

  Shannon Kauffman 
Approved Signatory  

Date 
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Summary of Results: 
 

            
Sample ID Description Fiber Type Number of Concentration Limits 

      Structures (str/cc) (LOQ/LOD) 
            

PA-ATVI-AA-01 Phillips Mine Chrysotile 0 <LOQ LOQ (str/cc) 
   Amphibole 0 <LOQ 0.0056 

Volume (L)= 791.1 Cleavage Frag. 0 <LOQ   
Area Analyzed (mm2)= 0.216 Other 0 <LOQ LOD (str/mm2) 

    Total 0 <LOQ 4.63 
            

PA-ATVI-AM-02 Phillips Mine Chrysotile 0 <LOQ LOQ (str/cc) 
   Amphibole 0 <LOQ 0.0090 

Volume (L)= 396.1 Cleavage Frag. 0 <LOQ   
Area Analyzed (mm2)= 0.270 Other 2 (A) 0.018 LOD (str/mm2) 

    Total 2 0.018 3.70 
            

PA-UW-AM-04 Phillips Mine Chrysotile 0 <LOQ LOQ (str/cc) 
   Amphibole 0 <LOQ 0.0098 

Volume (L)= 456.7 Cleavage Frag. 0 <LOQ   
Area Analyzed (mm2)= 0.216 (C) Other 11 (A,B) 0.107 LOD (str/mm2) 

    Total 11 0.107 4.63 
            

PA-ATV2-AA-05 Phillips Mine Chrysotile 0 <LOQ LOQ (str/cc) 
   Amphibole 0 <LOQ 0.0087 

Volume (L)= 513.4 Cleavage Frag. 0 <LOQ   
Area Analyzed (mm2)= 0.216 Other 1 (A) 0.0087 LOD (str/mm2) 

    Total 1 0.0087 4.63 
            

PA-BG-AA-02 Phillips Mine Chrysotile 0 <LOQ LOQ (str/cc) 
   Amphibole 0 <LOQ 0.0090 

Volume (L)= 492.5 Cleavage Frag. 0 <LOQ   
Area Analyzed (mm2)= 0.216 Other 0 <LOQ LOD (str/mm2) 

    Total 0 <LOQ 4.63 
 A. Organic fibers consistent with plant matter. 
 B. One fiber consisting of iron oxide 
 C. Additional field area was analyzed to compensate for the low sample volume. 
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Important Terms, Conditions, and Limitations: 

Sample Retention: Samples analyzed by EMSL will be retained for 60 days after analysis date. Storage beyond this period is available 
for a fee with written request prior to the initial 30 day period. Samples containing hazardous/toxic substances which require special 
handling may be returned to the client immediately. EMSL reserves the right to charge a sample disposal or return shipping fee. 
 
Change Orders and Cancellation: All changes in the scope of work or turnaround time requested by the client after sample acceptance 
must be made in writing and confirmed in writing by EMSL. If requested changes result in a change in cost the client must accept 
payment responsibility. In the event work is cancelled by a client, EMSL will complete work in progress and invoice for work completed 
to the point of cancellation notice. EMSL is not responsible for holding times that are exceeded due to such changes. 
 
Warranty: EMSL warrants to its clients that all services provided hereunder shall be performed in accordance with established and 
recognized analytical testing procedures and with reasonable care in accordance with applicable federal, state and local laws. The 
foregoing express warranty is exclusive and is given in lieu of all other warranties, expressed or implied. EMSL disclaims any other 
warranties, express or implied, including a warranty of fitness for particular purpose and warranty of merchantability. 
 
Limits of Liability: In no event shall EMSL be liable for indirect, special, consequential, or incidental damages, including, but not 
limited to, damages for loss of profit or goodwill regardless of the negligence (either sole or concurrent) of EMSL and whether EMSL 
has been informed of the possibility of such damages, arising out of or in connection with EMSL’s services thereunder or the delivery, 
use, reliance upon or interpretation of test results by client or any third party. We accept no legal responsibility for the purposes for 
which the client uses the test results. EMSL will not be held responsible for the improper selection of sampling devices even if we 
supply the device to the user. The user of the sampling device has the sole responsibility to select the proper sampler and sampling 
conditions to insure that a valid sample is taken for analysis. Any resampling performed will be at the sole discretion of EMSL, the cost 
of which shall be limited to the reasonable value of the original sample delivery group (SDG) samples. In no event shall EMSL be liable 
to a client or any third party, whether based upon theories of tort, contract or any other legal or equitable theory, in excess of the amount 
paid to EMSL by client thereunder. 
 
The data and other information contained in this report, as well as any accompanying documents, represent only the samples analyzed. 
They are reported upon the condition that they are not to be reproduced wholly or in part for advertising or other purposes without the 
written approval from the laboratory. 
 

mailto:Samanth.knight@errg.com
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Appendix D. Alternative Cost Estimate Summary



Table D-1.  Alternatives Cost Estimate Summary

Site: Phillips Asbestos Mine Site
Location: Tonto National Forest, Gila County, Arizona
Phase: EE/CA (-30% / +50%)

Remedial
Alternative

Total
Capital Cost

Total
O&M Cost 
(30 Years)

Total
Periodic Cost

Period of 
Analysis(2) Total Cost(3)

Present Worth 
Cost(4)

1 -$                         -$                        -$                       30 years -$                   -$                   -$                       to -$                         
2 797,852$             319,200$            105,000$           30 years 1,222,052$ 1,110,932$ 777,653$           to 1,666,398$          

3A 1,289,593$          478,800$            234,000$           30 years 2,002,393$ 1,896,628$ 1,327,640$        to 2,844,942$          
3B 1,210,465$          547,200$            279,000$           30 years 2,036,665$ 1,817,501$ 1,272,250$        to 2,726,251$          
4 13,580,792$        478,800$            210,000$           30 years 14,269,592$ 14,088,016$ 9,861,611$        to 21,132,024$        

Notes:
(1) Appended tables summarize backup calculations for all cost estimates provided.

(3) Total cost includes a 25 percent contingency factor to account for changes in scope, changes to bid quantites, and inflation.

Range for -30% / +50%

(4) Based on a 2.0 percent discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective 
December 2011) at http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html.

(2) Period of analysis assumes the base year is 2012.
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Table D-2.   Alternative 2 - Cost Summary

CAPITAL COSTS:
DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

1 LS $25,000 $25,000 Includes pre-mobilization archeological survey, to be conducted prior to other planning 
documents. Includes 10 days for Technical Staff to complete pre-mobilization plans (including 
Work Plan and HASP with graphics, review, and production). 

1 LS $8,500 $8,500 Includes 4 days for Technical Staff to complete the design of institutional controls, including a 
preconstruction survey.

1 LS $35,000 $35,000 Mobilization and demobilization of crew, materials, and equipment.  Craft trade crew of four plus 
one technical person for 2 days. Includes airfare and hotel costs for the duration of work.

Site Work 
4 EA $73.18 $292.71 RS Means Heavy Construction Cost Data 2012, 32 31 13.20 Gate, 4' wide, 5' high, 2" frame, 

galvanized steel, in concrete, material bare cost.

5 EA $82.05 $410.24 RS Means Heavy Construction Cost Data 2012, 10 14 0600 Guide and directional signs, 18" x 
24" reflectorized, high intensity, material bare cost + 10 14 1500 Steel posts, galvanized, material 
bare cost.

2,500 LF $20.40 $51,002.50 RS Means Heavy Construction Cost Data 2012, 32 31 13.20 0600 Fence, chain link industrial, 3 
strands barb wire, 2" post @ 10' O.C., set in concrete, 6' H, 6 ga. wire, galv. aluminized steel, 
material bare cost.

1 LS $95,000.00 $95,000.00 10 days of work using a dozer, tracked skidsteer with grapple bucket, backhoe, water truck, and 
hand tools. Includes installation of fence, road gates and signage.

1 LS $280,000.00 $280,000.00 Bat survey of 16 adits, bat gates at 8 adits, safety closures at 8 adits. Backfill safety closures with 
native soil.

After Action Report 1 LS $20,000 $20,000 Includes 10 days for Technical Staff to write a completion report, including graphics, review, and 
production.

SUBTOTAL $515,205

Contingency 25% $128,801 15% scope + 10% bid
SUBTOTAL $644,007

Project Management 10% $51,520.54 Includes project management during all phases of construction, regulatory interface, permitting, 
and crew per diems.

Construction Management 12% $61,824.65 Includes construction management, quality control, surveying, geotechnical testing, and quality 
control testing.

SUBTOTAL

Institutional Controls 1 LS $40,500 $40,500 Forest Plan amendment, legal description for ARIC, and legal fees.  Includes reproduction. 

$797,852

  Scarify roads and block access

Mobilization and demobilization

TOTAL CAPITAL CONSTRUCTION COSTS:

Design

Implementation Plans/Setup

Purchase of road closure gates

Purchase of post mounted signs

Purchase of fencing

Adit Closure
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Table D-2.   Alternative 2 - Cost Summary

CAPITAL COSTS:
DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

Inspections and Maintenance
Biannual Inspections 2 LS 2,000$         4,000$               Biannual inspections to evaluate the integrity of all instutional control elements and stormwater 

BMPs.
Minor Repairs 1 LS 3,000$         3,000$               Replacement fence, gates and/or signs

SUBTOTAL $7,000

Contingency 25% 1,750$               10% scope + 15% bid
SUBTOTAL $8,750

Project Management 10% $700
Contractor Overhead 7% $490

Profit 10% $700

$10,640 per year

$319,200 Years 1-30

PERIODIC COSTS Year
Five-Year Review Report 5 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 5

Significant Repairs 5 1 LS $5,000 $5,000.00 Costs for replacement of fence, gates and signs
SUBTOTAL (YEAR 5) $15,000.00

Five-Year Review Report 10 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 10
Major Repairs 10 1 LS $10,000 $10,000.00 Costs for Major Replacement of fence, gates and signs

SUBTOTAL (YEAR 10) $20,000.00

Five-Year Review Report 15 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 15
Significant Repairs 15 1 LS $5,000 $5,000.00 Costs for replacement of fence, gates and signs

SUBTOTAL (YEAR 15) $15,000.00

Five-Year Review Report 20 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 20
Major Repairs 20 1 LS $10,000 $10,000.00 Costs for Major Replacement of fence, gates and signs

SUBTOTAL (YEAR 20) $20,000.00

Five-Year Review Report 15 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 25
Significant Repairs 15 1 LS $5,000 $5,000.00 Costs for replacement of fence, gates and signs

SUBTOTAL (YEAR 25) $15,000.00

Five-Year Review Report 20 1 LS $10,000 $10,000.00 Preparation of one report at the end of Year 30
Major Repairs 20 1 LS $10,000 $10,000.00 Costs for Major Replacement of fence, gates and signs

SUBTOTAL (YEAR 30) $20,000.00

TOTAL ANNUAL O&M COSTS:

TOTAL ANNUAL O&M COSTS:

N:\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\AppD\Appendix D Cost Estimates_new.xlsx

Page 3 of 17



Table D-2.   Alternative 2 - Cost Summary

CAPITAL COSTS:
DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

PRESENT VALUE ANALYSIS:

COST TYPE YEAR
TOTAL
COST

TOTAL
COST PER 

YEAR

DISCOUNT
FACTOR

(2.0%)
PRESENT

VALUE
Capital Cost 0 797,852$     797,852$     1.000 797,852$           

Annual O&M Cost 1-30 319,200$     $10,640 0.747 $238,298.29
Periodic Cost 5 $15,000.00 15,000$       0.906 13,586$             
Periodic Cost 10 $20,000.00 20,000$       0.820 16,407$             
Periodic Cost 15 $15,000.00 15,000$       0.743 11,145$             
Periodic Cost 20 $20,000.00 20,000$       0.673 13,459$             
Periodic Cost 25 $15,000.00 15,000$       0.610 9,143$               
Periodic Cost 30 $20,000.00 20,000$       0.552 11,041$             

$1,222,052 1,110,932$        

TOTAL PRESENT VALUE OF SELECTED REMEDY $1,110,932

Notes:

1.  Source:  Office of Management and Budget, 2008.  OMB Circular No. A-94.  January. Online at:  <http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html>.

2.  Source:  RS Means Heavy Construction Cost Data 2012

3. RS Means Costs were multiplied by a factor of .887 to account for a Flagstaff, AZ localization factor. (p. 588)

4. Based on a 2.0 percent discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2012) 

AC= Acre

BCY= Bank Cubic Yard

CY = cubic yards

ea = each

LCY= Loose Cubic Yard

LF = linear feet

LS = lump sum

O&M = operation and maintenance

SF = square feet

SY = square yard

TN= Ton 

LUC = land use control
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Table D-3.    Alternative 2 - Cash Flow Analysis

Year Periodic Cost Annual Cost Discount Factor Actual Periodic Cost Actual Annual Cost
1 $10,640 0.980392157 $10,431.37
2 $10,640 0.961168781 $10,226.84
3 $10,640 0.942322335 $10,026.31
4 $10,640 0.923845426 $9,829.72
5 $15,000 $10,640 0.90573081 $13,585.96 $9,636.98
6 $10,640 0.887971382 $9,448.02
7 $10,640 0.870560179 $9,262.76
8 $10,640 0.853490371 $9,081.14
9 $10,640 0.836755266 $8,903.08

10 $20,000 $10,640 0.8203483 $16,406.97 $8,728.51
11 $10,640 0.804263039 $8,557.36
12 $10,640 0.788493176 $8,389.57
13 $10,640 0.773032525 $8,225.07
14 $10,640 0.757875025 $8,063.79
15 $15,000 $10,640 0.74301473 $11,145.22 $7,905.68
16 $10,640 0.728445814 $7,750.66
17 $10,640 0.714162562 $7,598.69
18 $10,640 0.700159375 $7,449.70
19 $10,640 0.68643076 $7,303.62
20 $20,000 $10,640 0.672971333 $13,459.43 $7,160.41
21 $10,640 0.659775817 $7,020.01
22 $10,640 0.646839036 $6,882.37
23 $10,640 0.634155918 $6,747.42
24 $10,640 0.621721488 $6,615.12
25 $15,000 $10,640 0.609530871 $9,142.96 $6,485.41
26 $10,640 0.597579285 $6,358.24
27 $10,640 0.585862044 $6,233.57
28 $10,640 0.574374553 $6,111.35
29 $10,640 0.563112307 $5,991.51
30 $20,000 $10,640 0.552070889 $11,041.42 $5,874.03
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Table D-4.   Alternative 3A - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

1 LS $75,000 $75,000.00 Includes pre-mobilization archeological survey, to be conducted prior to other planning documents. Includes 10 days 
for Technical Staff to complete pre-mobilization plans (including Work Plan and HASP with graphics, review, and 
production). 

1 LS $50,000 $50,000.00 Includes 20 days for Technical Staff to complete the design of road grades, repository, and restored grades. Includes 
surveys.  

1 LS $100,000 $100,000.00 Mobilization and demobilization of crew, materials, and equipment.  Craft trade crew of nine plus one technical person 
for 4 days. Includes airfare and hotel costs for the duration of work.

Site Work 
1 LS $105,000.00 $105,000.00 8 days of work, includes use of an excavator, dozer, and backhoe. 

14,000 BCY $2.18 $30,548.28 RS Means Heavy Construction Cost Data 2012, 31 23 16.13 1030 Excavating, trench, 10' to 14' deep, 3 cy 
excavator.

12,000 BCY $2.74 $32,889.96 RS Means Heavy Construction Cost Data 2012, 31 23 23.20 5170 Hauling, 22 cy off-road, 15 min wait, 15 mph, cycle 
1 mile. Clean spoils hauled for use as borrow material for road repairs and restoration.

11,500 BCY $8.08 $92,875.55 RS Means Heavy Construction Cost Data 2012, G1030 140 3400 Load and haul common earth, 3.5 cy track loader, 
four 20 cy dump trailers, 1 mi round trip. Multiply by 1.5 for grade at Upper Workings Area. 

5,500 BCY $1.96 $10,781.49 RS Means Heavy Construction Cost Data 2012, 31 23 23.13 4220 Backfill, structural, 200 HP dozer, 150' haul, 
common earth + 31 23 23.23 5060 Compaction, riding, vibrating roller, 12" lifts, two passes.

3,000 SY $1.52 $4,560.00 Quote from Eagle Environmental Products, Inc., Mesa, AZ.

8,000 SY $0.51 $4,044.72 RS Means Heavy Construction Cost Data 2012, 31 22 16.10 3300 Finish Grading slopes, gentle. Multiply by 3 for 
grade.

11,000 SY $1.17 $12,879.24 RS Means Heavy Construction Cost Data 2012, 31 25 14.16 0020 Rolled erosion control mats and blankets, jute 
mesh, 100 sy per roll, 4' wide, stapled.

99 MSF $71.40 $7,068.95 RS Means Heavy Construction Cost Data 2012, 32 92 19.14 4600 Seeding, slope mix, 6"/MSF, hydro or air seeding, 
with mulch and fertilizer.

1 LS $280,000.00 $280,000.00 Bat survey of 16 adits, bat gates at 8 adits, safety closures at 8 adits. Backfill safety closures with native soil.

15 WK $1,605.00 $24,075.00 Water truck use for dust suppression during all construction activities.

After Action Report 1 LS $20,000 $20,000.00 Includes 10 Days for Technical Staff to write a completion report, including graphics, review, and production.
SUBTOTAL $849,723

Contingency 25% $212,431 15% scope + 10% bid
SUBTOTAL $1,062,154

Project Management 10% $84,972.32 Includes project management during all phases of construction, regulatory interface, permitting, and crew per diems.

Construction Management 12% $101,966.78 Includes construction management, quality control, geotechnical testing, and quality control testing.

SUBTOTAL

Institutional Controls 1 LS $40,500 $40,500 Forest Plan amendment, legal description for ARIC, and legal fees.  Includes reproduction. 

$1,289,593

Adit Closure

4,000 gallon water truck

TOTAL CAPITAL CONSTRUCTION COSTS:

Hydroseeding with native plants

Erosion control fabric

Implementation Plans/Setup

Design

Mobilization and demobilization

Road grading

Excavation of repository

Hauling clean spoils 

Load and haul waste to repository

Encapsulation of repository 

Demarcation fabric

Grading disturbed waste removal areas
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Table D-4.   Alternative 3A - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
Inspections and Maintenance

Biannual Inspections 2 LS 2,000$                4,000$                 Biannual inspections to evaluate the integrity of all cover elements and stormwater BMPs. 
Minor Repairs 1 LS 6,500$                6,500$                 Replace erosion control fabric or other BMPs

SUBTOTAL $10,500

Contingency 25% 2,625$                 10% scope + 15% bid
SUBTOTAL $13,125

Project Management 10% $1,050
Contractor Overhead 7% $735

Profit 10% $1,050

$15,960 per year

$478,800 Years 1-30

PERIODIC COSTS Year

Five-Year Review Report 5 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 5

Significant Repairs 5 1 LS $15,000 $15,000.00 Costs for significant repairs and encapsulation BMPs 
SUBTOTAL (YEAR 5) $34,000.00

Five-Year Review Report 10 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 10
Major Repairs 10 1 LS $25,000 $25,000.00 Costs for major repairs to encapsulation

SUBTOTAL (YEAR 10) $44,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 15
Significant Repairs 15 1 LS $15,000 $15,000.00 Costs for significant repairs and encapsulation BMPs 

SUBTOTAL (YEAR 15) $34,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 20
Major Repairs 20 1 LS $25,000 $25,000.00 Costs for major repairs to encapsulation

SUBTOTAL (YEAR 20) $44,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 25
Significant Repairs 15 1 LS $15,000 $15,000.00 Costs for significant repairs and encapsulation BMPs 

SUBTOTAL (YEAR 25) $34,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 30
Major Repairs 20 1 LS $25,000 $25,000.00 Costs for major repairs to encapsulation

SUBTOTAL (YEAR 30) $44,000.00

TOTAL ANNUAL O&M COSTS:

TOTAL ANNUAL O&M COSTS:

N:\Projects\2011 Projects\2011-149 USFS R3 Phillips Mines EECA\B. Originals\EECA\Revised Draft\AppD\Appendix D Cost Estimates_new.xlsx

Page 7 of 17



Table D-4.   Alternative 3A - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST
TOTAL COST 

PER YEAR
DISCOUNT 

FACTOR (2.0%) PRESENT VALUE
Capital Cost 0 1,289,593$     1,289,593$        1.000 1,289,593$          
Annual O&M Cost 1-30 478,800$        $15,960 0.747 $408,511.35
Periodic Cost 5 $34,000.00 34,000$             0.906 35,324$               
Periodic Cost 10 $44,000.00 44,000$             0.820 44,299$               
Periodic Cost 15 $34,000.00 34,000$             0.743 28,978$               
Periodic Cost 20 $44,000.00 44,000$             0.673 36,340$               
Periodic Cost 25 $34,000.00 34,000$             0.610 23,772$               
Periodic Cost 30 $44,000.00 44,000$             0.552 29,812$               

$2,002,393 $1,896,628

TOTAL PRESENT VALUE OF SELECTED REMEDY $1,896,628

Notes:

1.  Source:  Office of Management and Budget, 2008.  OMB Circular No. A-94.  January. Online at:  <http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html>.

2.  Source:  RS Means Heavy Construction Cost Data 2012

3. RS Means Costs were multiplied by a factor of .887 to account for a Flagstaff, AZ localization factor. (p. 588)

4. Based on a 2.0 percent discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2012) 

AC= Acre LS = lump sum

BCY= Bank Cubic Yard

CY = cubic yards O&M = operation and maintenance

ea = each SF = square feet

LCY= Loose Cubic Yard SY = square yard

LF = linear feet TN= Ton 

LUC = land use control
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Table D-5.   Alternative 3A - Cash Flow Analysis

Year Periodic Cost Annual Cost Discount Factor Actual Periodic Cost Actual Annual Cost
1 $18,240 0.980392157 $17,882.35
2 $18,240 0.961168781 $17,531.72
3 $18,240 0.942322335 $17,187.96
4 $18,240 0.923845426 $16,850.94
5 $39,000 $18,240 0.90573081 $35,323.50 $16,520.53
6 $18,240 0.887971382 $16,196.60
7 $18,240 0.870560179 $15,879.02
8 $18,240 0.853490371 $15,567.66
9 $18,240 0.836755266 $15,262.42
10 $54,000 $18,240 0.8203483 $44,298.81 $14,963.15
11 $18,240 0.804263039 $14,669.76
12 $18,240 0.788493176 $14,382.12
13 $18,240 0.773032525 $14,100.11
14 $18,240 0.757875025 $13,823.64
15 $39,000 $18,240 0.74301473 $28,977.57 $13,552.59
16 $18,240 0.728445814 $13,286.85
17 $18,240 0.714162562 $13,026.33
18 $18,240 0.700159375 $12,770.91
19 $18,240 0.68643076 $12,520.50
20 $54,000 $18,240 0.672971333 $36,340.45 $12,275.00
21 $18,240 0.659775817 $12,034.31
22 $18,240 0.646839036 $11,798.34
23 $18,240 0.634155918 $11,567.00
24 $18,240 0.621721488 $11,340.20
25 $39,000 $18,240 0.609530871 $23,771.70 $11,117.84
26 $18,240 0.597579285 $10,899.85
27 $18,240 0.585862044 $10,686.12
28 $18,240 0.574374553 $10,476.59
29 $18,240 0.563112307 $10,271.17
30 $54,000 $18,240 0.552070889 $29,811.83 $10,069.77
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Table D-6.   Alternative 3B - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

1 LS $75,000 $75,000.00 Includes pre-mobilization archeological survey, to be conducted prior to other planning documents. Includes 10 days 
for Technical Staff to complete pre-mobilization plans (including Work Plan and HASP with graphics, review, and 
production). 

1 LS $75,000 $75,000.00 Includes 30 days for Technical Staff to complete the design of road grades,  repository and Mill Area cap, and
restored grades. Includes surveys.  

1 LS $90,000 $90,000.00 Mobilization and demobilization of crew, materials, and equipment.  Craft trade crew of nine plus one technical person 
for 4 days. Includes airfare and hotel costs for the duration of work.

Site Work 
1 LS $105,000.00 $105,000.00 8 days of work, includes use of an excavator, dozer, and backhoe. 

7,500 BCY $2.18 $16,365.15 RS Means Heavy Construction Cost Data 2012, 31 23 16.13 1030 Excavating, trench, 10' to 14' deep, 3 cy 
excavator.

6,000 BCY $3.01 $18,041.58 RS Means Heavy Construction Cost Data 2012, 31 23 23.20 5170/5180 Hauling, 22 cy off-road, 15 min wait, 15 mph, 
cycle 1.5 mile. Clean spoils hauled for use as borrow material for road repairs and clean cover at Mill Area.

6,300 BCY $8.08 $50,879.65 RS Means Heavy Construction Cost Data 2012, G1030 140 3400 Load and haul common earth, 3.5 cy track loader, 
four 20 cy dump trailers, 1 mi round trip. Multiply by 1.5 for grade at Upper Workings Area. 

5,500 BCY $1.96 $10,781.49 RS Means Heavy Construction Cost Data 2012, 31 23 23.13 4220 Backfill, structural, 200 HP dozer, 150' haul, 
common earth + 31 23 23.23 5060 Compaction, riding, vibrating roller, 12" lifts, two passes.

9,000 SY $1.52 $13,680.00 Quote from Eagle Environmental Products, Inc., Mesa, AZ.

2,400 SY $0.51 $1,213.42 RS Means Heavy Construction Cost Data 2012, 31 22 16.10 3300 Finish Grading slopes, gentle. Multiply by 3 for 
grade.

11,400 SY $1.17 $13,347.58 RS Means Heavy Construction Cost Data 2012, 31 25 14.16 0020 Rolled erosion control mats and blankets, jute 
mesh, 100 sy per roll, 4' wide, stapled.

103 MSF $71.40 $7,326.00 RS Means Heavy Construction Cost Data 2012, 32 92 19.14 4600 Seeding, slope mix, 6"/MSF, hydro or air seeding, 
with mulch and fertilizer.

1 LS $280,000.00 $280,000.00 Bat survey of 16 adits, bat gates at 8 adits, safety closures at 8 adits. Backfill safety closures with native soil.

12 WK $1,605.00 $19,260.00 Water truck use for dust suppression during all construction activities.

After Action Report 1 LS $20,000 $20,000.00 Includes 10 Days for Technical Staff to write a completion report, including graphics, review, and production.
SUBTOTAL $795,895

Contingency 25% $198,974 15% scope + 10% bid
SUBTOTAL $994,869

Project Management 10% $79,589.49 Includes project management during all phases of construction, regulatory interface, permitting, and crew per diems.

Construction Management 12% $95,507.38 Includes construction management, quality control, geotechnical testing, and quality control testing.

SUBTOTAL

Institutional Controls 1 LS $40,500 $40,500 Forest Plan amendment, legal description for ARIC, and legal fees.  Includes reproduction. 

$1,210,465

Excavation of repository

Implementation Plans/Setup

Design

Mobilization and demobilization

Road grading

Hauling clean spoils 

Load and haul waste to repository/cap area

Encapsulation of repository and Mill Area 
cap

Demarcation fabric

Adit Closure

Grading disturbed waste removal areas

Erosion control fabric

4,000 gallon water truck

TOTAL CAPITAL CONSTRUCTION COSTS:

Hydroseeding with native plants
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Table D-6.   Alternative 3B - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
Inspections and Maintenance

Biannual Inspections 2 LS 2,000$                4,000$                 Biannual inspections to evaluate the integrity of all cover elements and stormwater BMPs. 
Minor Repairs 1 LS 8,000$                8,000$                 Replace erosion control fabric or other BMPs

SUBTOTAL $12,000

Contingency 25% 3,000$                 10% scope + 15% bid
SUBTOTAL $15,000

Project Management 10% $1,200
Contractor Overhead 7% $840

Profit 10% $1,200

$18,240 per year

$547,200 Years 1-30

PERIODIC COSTS Year

Five-Year Review Report 5 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 5

Significant Repairs 5 1 LS $20,000 $20,000.00 Costs for significant repairs and encapsulation BMPs 
SUBTOTAL (YEAR 5) $39,000.00

Five-Year Review Report 10 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 10
Major Repairs 10 1 LS $35,000 $35,000.00 Costs for major repairs to encapsulations

SUBTOTAL (YEAR 10) $54,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 15
Significant Repairs 15 1 LS $20,000 $20,000.00 Costs for significant repairs and encapsulation BMPs 

SUBTOTAL (YEAR 15) $39,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 20
Major Repairs 20 1 LS $35,000 $35,000.00 Costs for major repairs to encapsulations

SUBTOTAL (YEAR 20) $54,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 25
Significant Repairs 15 1 LS $20,000 $20,000.00 Costs for significant repairs and encapsulation BMPs 

SUBTOTAL (YEAR 25) $39,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 30
Major Repairs 20 1 LS $35,000 $35,000.00 Costs for major repairs to encapsulations

SUBTOTAL (YEAR 30) $54,000.00

TOTAL ANNUAL O&M COSTS:

TOTAL ANNUAL O&M COSTS:
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Table D-6.   Alternative 3B - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST
TOTAL COST 

PER YEAR
DISCOUNT 

FACTOR (2.0%) PRESENT VALUE
Capital Cost 0 1,210,465$     1,210,465$        1.000 1,210,465$          
Annual O&M Cost 1-30 547,200$        $18,240 0.747 $408,511.35
Periodic Cost 5 $39,000.00 39,000$             0.906 35,324$               
Periodic Cost 10 $54,000.00 54,000$             0.820 44,299$               
Periodic Cost 15 $39,000.00 39,000$             0.743 28,978$               
Periodic Cost 20 $54,000.00 54,000$             0.673 36,340$               
Periodic Cost 25 $39,000.00 39,000$             0.610 23,772$               
Periodic Cost 30 $54,000.00 54,000$             0.552 29,812$               

$2,036,665 $1,817,501

TOTAL PRESENT VALUE OF SELECTED REMEDY $1,817,501

Notes:

1.  Source:  Office of Management and Budget, 2008.  OMB Circular No. A-94.  January. Online at:  <http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html>.

2.  Source:  RS Means Heavy Construction Cost Data 2012

3. RS Means Costs were multiplied by a factor of .887 to account for a Flagstaff, AZ localization factor. (p. 588)

4. Based on a 2.0 percent discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2012) 

AC= Acre LS = lump sum

BCY= Bank Cubic Yard

CY = cubic yards O&M = operation and maintenance

ea = each SF = square feet

LCY= Loose Cubic Yard SY = square yard

LF = linear feet TN= Ton 

LUC = land use control
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Table D-7.   Alternative 3B - Cash Flow Analysis

Year Periodic Cost Annual Cost Discount Factor Actual Periodic Cost Actual Annual Cost
1 $18,240 0.980392157 $17,882.35
2 $18,240 0.961168781 $17,531.72
3 $18,240 0.942322335 $17,187.96
4 $18,240 0.923845426 $16,850.94
5 $39,000 $18,240 0.90573081 $35,323.50 $16,520.53
6 $18,240 0.887971382 $16,196.60
7 $18,240 0.870560179 $15,879.02
8 $18,240 0.853490371 $15,567.66
9 $18,240 0.836755266 $15,262.42
10 $54,000 $18,240 0.8203483 $44,298.81 $14,963.15
11 $18,240 0.804263039 $14,669.76
12 $18,240 0.788493176 $14,382.12
13 $18,240 0.773032525 $14,100.11
14 $18,240 0.757875025 $13,823.64
15 $39,000 $18,240 0.74301473 $28,977.57 $13,552.59
16 $18,240 0.728445814 $13,286.85
17 $18,240 0.714162562 $13,026.33
18 $18,240 0.700159375 $12,770.91
19 $18,240 0.68643076 $12,520.50
20 $54,000 $18,240 0.672971333 $36,340.45 $12,275.00
21 $18,240 0.659775817 $12,034.31
22 $18,240 0.646839036 $11,798.34
23 $18,240 0.634155918 $11,567.00
24 $18,240 0.621721488 $11,340.20
25 $39,000 $18,240 0.609530871 $23,771.70 $11,117.84
26 $18,240 0.597579285 $10,899.85
27 $18,240 0.585862044 $10,686.12
28 $18,240 0.574374553 $10,476.59
29 $18,240 0.563112307 $10,271.17
30 $54,000 $18,240 0.552070889 $29,811.83 $10,069.77
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Table D-8.   Alternative 4 - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES

1 LS $75,000 $75,000.00 Includes pre-mobilization archeological survey, to be conducted prior to other planning documents. Includes 10 days 
for Technical Staff to complete pre-mobilization plans (including Work Plan and HASP with graphics, review, and 
production). 

1 LS $37,500 $37,500.00 Includes 15 days for Technical Staff to complete the design of road grades and restored grades. Includes surveys.  

1 LS $160,000 $160,000.00 Mobilization and demobilization of crew, materials, and equipment.  Craft trade crew of nine plus one technical person 
for 4 days. Includes airfare and hotel costs for the duration of work.

Site Work 
1 LS $105,000.00 $105,000.00 8 days of work, includes use of an excavator, dozer, and backhoe. 

11,500 BCY $8.08 $92,875.55 RS Means Heavy Construction Cost Data 2012, G1030 140 3400 Load and haul common earth, 3.5 cy track loader, 
four 20 cy dump trailers, 1 mi round trip. Multiply by 1.5 for grade at Upper Workings Area. 

18,400 Ton $320.00 $5,888,000.00 Estimated rate of 10 loads per day. Includes crew and material costs for wrapping waste in plastic and glueing shut 
for transport as asbestos-containing material.

18,400 Ton $46.00 $846,400.00 Apache Junction Landfill in Apache Junction, AZ.

840 Load $1,950.00 $1,638,000.00 Written quote from MP Environmental, Phoenix, AZ.

8,000 SY $0.51 $4,044.72 RS Means Heavy Construction Cost Data 2012, 31 22 16.10 3300 Finish Grading slopes, gentle. Multiply by 3 for 
grade.

8,000 SY $1.17 $9,366.72 RS Means Heavy Construction Cost Data 2012, 31 25 14.16 0020 Rolled erosion control mats and blankets, jute
mesh, 100 sy per roll, 4' wide, stapled.

72 MSF $71.40 $5,141.05 RS Means Heavy Construction Cost Data 2012, 32 92 19.14 4600 Seeding, slope mix, 6"/MSF, hydro or air seeding, 
with mulch and fertilizer.

1 LS $280,000.00 $280,000.00 Bat survey of 16 adits, bat gates at 8 adits, safety closures at 8 adits. Backfill safety closures with native soil.

31 WK $1,605.00 $49,755.00 Water truck use for dust suppression during all construction activities.

After Action Report 1 LS $20,000 $20,000.00 Includes 10 days for Technical Staff to write a completion report, including graphics, review, and production.
SUBTOTAL $9,211,083

Contingency 25% $2,302,771 15% scope + 10% bid
SUBTOTAL $11,513,854

Project Management 10% $921,108.30 Includes project management during all phases of construction, regulatory interface, permitting, and crew per diems.

Construction Management 12% $1,105,329.97 Includes construction management, quality control, geotechnical testing, and quality control testing.

SUBTOTAL

Institutional Controls 1 LS $40,500 $40,500 Forest Plan amendment, legal description for ARIC, and legal fees.  Includes reproduction. 

$13,580,792

Load and haul waste to stockpile area

Grading disturbed waste removal areas

Erosion control fabric

Load waste into end dumps

Implementation Plans/Setup

Design

Mobilization and demobilization

Road grading

Waste disposal

Waste transport

4,000 gallon water truck

Adit Closure

TOTAL CAPITAL CONSTRUCTION COSTS:

Hydroseeding with native plants
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Table D-8.   Alternative 4 - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
Inspections and Maintenance

Biannual Inspections 2 LS 2,000$                4,000$                 Biannual inspections to evaluate the integrity of all graded areas and stormwater BMPs. 
Minor Repairs 1 LS 6,500$                6,500$                 Replace erosion control fabric or other BMPs

SUBTOTAL $10,500

Contingency 25% 2,625$                 10% scope + 15% bid
SUBTOTAL $13,125

Project Management 10% $1,050
Contractor Overhead 7% $735

Profit 10% $1,050

$15,960 per year

$478,800 Years 1-30

PERIODIC COSTS Year

Five-Year Review Report 5 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 5

Significant Repairs 5 1 LS $12,000 $12,000.00 Costs for significant repairs to graded areas and gabions
SUBTOTAL (YEAR 5) $31,000.00

Five-Year Review Report 10 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 10
Major Repairs 10 1 LS $20,000 $20,000.00 Costs for major repairs to graded areas and gabions

SUBTOTAL (YEAR 10) $39,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 15
Significant Repairs 15 1 LS $12,000 $12,000.00 Costs for significant repairs to graded areas and gabions

SUBTOTAL (YEAR 15) $31,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 20
Major Repairs 20 1 LS $20,000 $20,000.00 Costs for major repairs to graded areas and gabions

SUBTOTAL (YEAR 20) $39,000.00

Five-Year Review Report 15 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 25
Significant Repairs 15 1 LS $12,000 $12,000.00 Costs for significant repairs to graded areas and gabions

SUBTOTAL (YEAR 25) $31,000.00

Five-Year Review Report 20 1 LS $19,000 $19,000.00 Preparation of one report at the end of Year 30
Major Repairs 20 1 LS $20,000 $20,000.00 Costs for major repairs to graded areas and gabions

SUBTOTAL (YEAR 30) $39,000.00

TOTAL ANNUAL O&M COSTS:

TOTAL ANNUAL O&M COSTS:
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Table D-8.   Alternative 4 - Cost Summary

CAPITAL COSTS:

DESCRIPTION QTY UNIT UNIT COST TOTAL SOURCE/NOTES
PRESENT VALUE ANALYSIS:

COST TYPE YEAR TOTAL COST
TOTAL COST 

PER YEAR
DISCOUNT 

FACTOR (2.0%) PRESENT VALUE
Capital Cost 0 13,580,792$    13,580,792$      1.000 13,580,792$         
Annual O&M Cost 1-30 478,800$        $15,960 0.747 $357,447.43
Periodic Cost 5 $31,000.00 31,000$             0.906 28,078$               
Periodic Cost 10 $39,000.00 39,000$             0.820 31,994$               
Periodic Cost 15 $31,000.00 31,000$             0.743 23,033$               
Periodic Cost 20 $39,000.00 39,000$             0.673 26,246$               
Periodic Cost 25 $31,000.00 31,000$             0.610 18,895$               
Periodic Cost 30 $39,000.00 39,000$             0.552 21,531$               

$14,269,592 $14,088,016

TOTAL PRESENT VALUE OF SELECTED REMEDY $14,088,016

Notes:

1.  Source:  Office of Management and Budget, 2008.  OMB Circular No. A-94.  January. Online at:  <http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html>.

2.  Source:  RS Means Heavy Construction Cost Data 2012

3. RS Means Costs were multiplied by a factor of .887 to account for a Flagstaff, AZ localization factor. (p. 588)

4. Based on a 2.0 percent discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2012) 

AC= Acre LS = lump sum

BCY= Bank Cubic Yard

CY = cubic yards O&M = operation and maintenance

ea = each SF = square feet

LCY= Loose Cubic Yard SY = square yard

LF = linear feet TN= Ton 

LUC = land use control
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Table D-9.   Alternative 4 - Cash Flow Analysis

Year Periodic Cost Annual Cost Discount Factor Actual Periodic Cost Actual Annual Cost
1 $15,960 0.980392157 $15,647.06
2 $15,960 0.961168781 $15,340.25
3 $15,960 0.942322335 $15,039.46
4 $15,960 0.923845426 $14,744.57
5 $31,000 $15,960 0.90573081 $28,077.66 $14,455.46
6 $15,960 0.887971382 $14,172.02
7 $15,960 0.870560179 $13,894.14
8 $15,960 0.853490371 $13,621.71
9 $15,960 0.836755266 $13,354.61
10 $39,000 $15,960 0.8203483 $31,993.58 $13,092.76
11 $15,960 0.804263039 $12,836.04
12 $15,960 0.788493176 $12,584.35
13 $15,960 0.773032525 $12,337.60
14 $15,960 0.757875025 $12,095.69
15 $31,000 $15,960 0.74301473 $23,033.46 $11,858.52
16 $15,960 0.728445814 $11,626.00
17 $15,960 0.714162562 $11,398.03
18 $15,960 0.700159375 $11,174.54
19 $15,960 0.68643076 $10,955.43
20 $39,000 $15,960 0.672971333 $26,245.88 $10,740.62
21 $15,960 0.659775817 $10,530.02
22 $15,960 0.646839036 $10,323.55
23 $15,960 0.634155918 $10,121.13
24 $15,960 0.621721488 $9,922.67
25 $31,000 $15,960 0.609530871 $18,895.46 $9,728.11
26 $15,960 0.597579285 $9,537.37
27 $15,960 0.585862044 $9,350.36
28 $15,960 0.574374553 $9,167.02
29 $15,960 0.563112307 $8,987.27
30 $39,000 $15,960 0.552070889 $21,530.76 $8,811.05
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Attachment 1. 2011 Forest Service Photographs of 
Lower Workings Adits 



Attachment 1.  2011 Forest Service Photographs of  
Lower Workings Adits 

 

 

Lower Workings in the Mill Tributary as seen from Phillips Canyon at pulley building 

 

Same as above photo as seen from the Mill site. Ledge was carved out. There is waste rock below this. 
Metal is visible on ledge. 

Mill 



Attachment 1.  2011 Forest Service Photographs of  
Lower Workings Adits 

 

 

Mill Tributary with waste rock in bottom of drainage. 

 

Lower Workings across Mill Tributary from Mill site 

Waste 
Rock 



Attachment 1.  2011 Forest Service Photographs of  
Lower Workings Adits 

 

 

Some of the Lower Workings adits across from the Mill in the Mill trib. Access is an issue but they are 
adits that are visible from the Mill. 

 

Waste Rock from Lower 
Workings adits in Mill Tributary 
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