
 

 

 
September 24, 2019 

 

 

Secretary Patrick McDonnell  

Department of Environmental Protection  

Rachel Carson State Office Building  

400 Market Street  

Harrisburg, PA 17101  

 

Michael Kutney, P.G. Chief, Permits and Technical Section 

Department of Environmental Protection  

Pottsville District Mining Office 

5 West Laurel Boulevard 

Pottsville, PA 17901 

 

John Stefanko, Deputy Secretary 

Active and Abandoned Mine Operations  

Department of Environmental Protection  

Rachel Carson State Office Building  

400 Market Street  

Harrisburg, PA 17101  

 

Gary Latsha, Inspector Supervisor 

Department of Environmental Protection 

Pottsville District Mining Office 

5 West Laurel Boulevard 

Pottsville, PA 17901 

Re: DEP Comment regarding Over-Sized Delivery at Rockhill Quarry and 

Reanalysis of Asbestos Test Results by TEM Methodology 

 

On behalf of Rockhill Environmental Preservation Alliance, Inc. (REPA), enclosed please find a 

September 23, 2019 report prepared by Bradley G. Erskine, Ph.D., CEG of Erskine Environmental 

Consulting.  The report provides comments and recommendations that have been issued since Dr. 

Erskine’s review of RJ Lee’s asbestos test results dated September 1, 2019. 

 

Among Dr. Erskine’s findings in this latest report is the following: 

 



 

 

Regulated actinolite and subordinate tremolite asbestos is present in the 

rocks underlying the Rockhill quarry site, and the concentrations are 

sufficiently high to produce a potential adverse health impact to workers 

at the site, residents near the site, and particularly children attending 

schools near the site.  

 

In addition to responding to our two letters (dated June 6, 2019 and September 2, 2019) that 

contain Dr. Erskine’s asbestos reviews, we respectfully request that you respond to our additional test 

result comments and serious concerns regarding this over-sized delivery too. 

 

Respectfully yours,  

Rockhill Environmental Preservation Alliance, Inc.  

 

 

cc:       Steven Baluh, P.E (via email) 

Marianne Morano, Township Manager (via email) 

Amiee Bollinger PADEP (via email) 

Virginia Cain, PADEP (via email) 

Robert Fogel, PADEP (via email) 

Erika Furlong, PADEP (via email) 

Craig Lambeth, PADEP (via email) 

Shawn Mountain, PADEP (via email) 

Patrick Patterson, PADEP (via email) 

James Rebarchak, PADEP (via email) 

Daniel Sammarco, PADEP (via email) 

Sachin Shankar, PADEP (via email) 

Richard Tallman PADEP (via email) 

Doug White, PADEP (via email)  
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Erskine Environmental Consulting 
Geologic Investigations   Hazardous Materials   Naturally Occurring Asbestos 

 
 

TECHNICAL MEMORANDUM 
 
 
September 23, 2019 
 
Subject: Comments: 
-DEP Comment Regarding Heavy Equipment Loadout 
-Review of DEP Reanalysis OF Asbestos Test Results by TEM Methodology 
Rockhill Quarry 
East Rockhill Township 
Bucks County, PA 
 
 
This memorandum provides comments and recommendations regarding two documents that 
have been issued since EEC’s review of RJ Lee’s asbestos test results dated September 1, 2019: 
 

1. Message from Mr. Stefanko of the Pennsylvania Department of Environmental Protection 
(DEP) regarding the off loading of heavy equipment on the Rockhill Quarry site (received 
by the Rockhill Environmental Protection Alliance (REPA) on September 18, 2019), 

 
2. Reanalysis of selected soil and rock samples by EMSL Laboratories for DEP dated August 

21, 2019. 
 

These comments are supplementary to and augment comments provided in two previous 
memoranda: 
 

1. Review of Qualitative Geologic Survey Sampling Plan, Rockhill Quarry, East Rockhill 
Township, Bucks County, PA: Erskine Environmental Consulting (EEC) dated June 6, 
2019. 

 
2. Review of Asbestos Test Results, Rockhill Quarry, East Rockhill Township, Bucks County, 

PA: Erskine Environmental Consulting (EEC) dated September 1, 2019. 
 

These comments are intended to be a brief summary of findings. The basis for many of the 
findings and opinions have been discussed in detail within the two previous memoranda submitted 
by EEC, and the recipients of this memo are referred to those documents where additional 
explanation is needed.  

1. Document Number 1: Follow up message submitted to REPA by Mr. Stefanko 
of the DEP on September 18, 2019. 

 
The following is the comment by Mr. Stenfanko according to the email that was forwarded to EEC: 
 

On September 12, 2019, DEP was informed that an oversized delivery had been made to the 
Rock Hill Quarry. Upon investigation, DEP learned that the equipment delivery to the site was 
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an excavator that is not currently needed for the turnpike project and is being stored at the 
quarry. 
 
DEP understands there are ongoing community concerns regarding the site and any activity 
that occurs. Due to the nature of the delivery and low speed of travel, it is unlikely there was 
any significant disturbance of asbestos. Moving or unloading this type of heavy equipment is 
common and done in a meticulous manner. 
 
In order to alleviate concerns, moving forward, Hanson and/or RE Pierson will be required to 
notify and receive approval from DEP prior to moving equipment, either onto or from the site. 

 
Comment No. 1-1: “Due to the nature of the delivery and low speed of travel, it is unlikely there 
was any significant disturbance of asbestos”. 
 
Reducing speeds on unpaved surfaces is a standard practice to reduce asbestos emissions, and 
speed limits are a standard best management practice to control dust. However, speed is not the 
only factor that contributes to uncontrolled dust. Larger vehicles produce a higher dust plume than 
smaller vehicles. Larger vehicles are heavier, and the depth of disturbance is greater, which 
impacts a higher volume of soil. There are a greater number of tires, and semi-trailer trucks that 
haul heavy equipment such as large excavators are often 18-wheelers, which produce more dust 
than standard vehicles with four tires. Due to the larger tire size, the surface area of each wheel 
that contacts the ground is greater, generating more dust than smaller wheels on standard 
vehicles. The area under the semi-trailer is greater, and the turbulence created under the semi-
trailer is greater. Large trucks therefore produce significantly more dust than small vehicles at the 
same speed.  
 
It should be recognized that asbestos is one of the few Federally-listed carcinogens, and it needs 
to be respected as such. The well-established connection between mesothelioma, asbestosis and 
lung cancer to asbestos, combined with significant public concern, has led to numerous laws, 
regulations and standards of practice related to asbestos disturbance. The OSHA asbestos 
standard in the construction industry is an excellent example where reliance on perception and 
visible observation is not allowed. On a site where asbestos in any concentration is disturbed, the 
employer must conduct an Initial Exposure Assessment (IEA) of each activity that disturbs 
asbestos. An IEA, which includes personal air monitoring, must be conducted before any 
determination regarding respiratory protection is made. Wet methods must be employed (in this 
case, the wetting of roads). Workers, including truck drivers, require documented awareness 
training. Also, OSHA requires that all feasible engineering controls be in place before a decision 
is made that respirators are not required, and this determination must be based on air monitoring 
data only.  
 
Comment 1-2: “Moving or unloading this type of heavy equipment is common and done in a 
meticulous manner”. 
 
It is true that loading and unloading of heavy equipment is done in a meticulous manner. Heavy 
equipment is remarkably expensive, and even minor damage can bring high costs. However, 
minimizing dust generation is perhaps one of the least concerns to contractors. It should also be 
noted that in construction, time is money. There is a great financial incentive to drive to and on 
the site as fast as possible, and drive off as fast as possible. An asbestos dust mitigation plan 
(ADMP) that includes the wetting of roads and speed limits, asbestos awareness training and 
instruction regarding the elements of the ADMP, and oversight and enforcement is a fundamental 
requirement at asbestos sites. Training and decontamination procedures is paramount to prevent 
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contractors from inadvertently bringing dust home and exposing family members to asbestos. It 
should be pointed out that Union organizations, who are very concerned with health and safety of 
workers, fully support adherence to asbestos regulations and standards.  
 
Recommendations 
 
An ADMP that specifies dust control measures, training and oversight should be prepared and 
implemented before any activity that disturbs soil in any amount occurs. All workers that enter the 
site should conduct work in accordance to regulations and standards for construction on asbestos 
sites. Please refer to discussions provided in the previous EEC documents for details.  
 

2. Document Number 2: EMSL’s Re-Analysis of Selected Samples by both Polarizing 
Light Microscopy (PLM) and Transmission Electron Microscopy (TEM)  

 
The attached table summarizes the asbestos test results of the initial investigation and the recent 
reanalysis of selected samples.  
 
On the left of the table are the test results of the initial RJ Lee report. On the right are the test 
results of the reanalysis by EMSL, with the PLM results highlighted in gray and the TEM results 
highlighted in yellow. In both cases, the results for asbestos, “non-asbestos”, and total are broken 
out. Details regarding the methodology, limitations and advantages of each method, as well as a 
discussion regarding what each are measuring, is provided in detail within EEC’s previous test 
review that is cited above. The following are some observations regarding the sample results. 
Again, details that support the observations may be found in the previous document that reviewed 
the RJ Lee results.  
 
Comment 2-1: The PLM results of the RJ Lee and EMSL analyses do not appear to be consistent. 
 
This inconsistency is not unexpected. As discussed in the previous review of the RJ Lee test 
results, the PLM method cannot detect fine particles, and the point counting protocol carries a 
high error. It was originally designed to quantify asbestos in building materials where large 
amounts of asbestos were applied. Naturally Occurring Asbestos (NOA) is much more complex 
and its properties are not equivalent to commercially exploitable asbestos. As was done at EMSL, 
it should be used as a first order analysis, followed by TEM.  
 
Comment 2-2: The EMSL TEM results do not appear to be consistent with either the EMSL or RJ 
Lee PLM results. 
 
This inconsistency is expected. The two methods measure two very different things. The PLM 
concentration is related to surface area percent where the TEM analysis is a measurement of 
concentration by weight. Both of the measurements provide information, but the TEM method is 
the only one that measures a true concentration. Please see comment 2-3 that suggests one 
additional reason for the inconsistency (inaccuracy). Details regarding this subject are provided 
in the review of the RJ Lee test results.  
 
Comment 2-3: The target analytical sensitivity (0.1% by weight) is too low to provide accurate and 
reproducible data, and the scanning method likely contributed to this error. 
 
The Analytical Sensitivity (AS) is not a limit of detection. It is defined as the concentration of a unit 
fiber that is detected within the area scanned during the analysis. For air samples, where fibers 
of different sizes are counted with equivalence, the AS should be one-tenth of the target 
concentration. For soil samples, where the weight of each fiber is dependent on size, the AS 
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needs to be at least 1/100th of the target concentration, and in many cases, 1/1000th of the target 
concentration. Thus, the AS should have been 0.001% to 0.0001% by weight. The target AS of 
0.1%, usually targeted because of analytical cost considerations, produces data with a high error 
and a result that is not reproducible. In samples where short fibers are predominant, as is likely 
the case with the Rockhill samples, the result tends to under estimate the asbestos concentration. 
There are methods, such as the phased magnification method, that can be employed to produce 
more accurate data with low cost impacts.  
 
Comment 2-4: The Analytical Sensitivity of 0.1% was incorrectly specified as a reporting limit, 
which under reported the concentration of asbestos in many samples. 
 
 The Analytical Sensitivity is not a reporting limit, as used by EMSL. Traditionally, a report of “less 
than” (<) a value, in this case, <0.1%, is reported when no asbestos was detected. Where fibers 
were counted, and the concentration was less than 0.1%, EMSL reported “<0.1%” instead of the 
concentration that was calculated.  
 
An example can be found in the first lab report by EMSL (attached) for the sample no. RH#33. 
Note that two asbestos fibers of tremolite and 17 asbestos fibers of actinolite were observed, 
however, the concentration of these fibers was reported as “<0.1%”. Apparently, the concentration 
was below 0.1%, and rather than reporting the measured concentration, <0.1% was reported. 
This would normally mean that no asbestos was present, but it certainly is not the case. All 
concentrations are valid, even when below the AS. The result is an inappropriate and arbitrary 
under reporting of asbestos in several samples. These samples are identified by the comment 
regarding unreported fibers in the notes column of the attached table.  
 
Comment 2-5: Like RJ Lee, EMSL used a differential counting method that is not allowed by the 
test method and under-estimates the concentration of asbestos. 
 
As discussed in the EEC review of the sampling work plan and RJ Lee results, differential counting 
practices under report the concentration of asbestos are not allowed by the EPA test methods 
that were selected, not published for peer review, and accepted by neither EPA nor NIOSH 
(concentrations within the two categories are found on the attached table as “asbestos” and “non-
asbestos” columns). There is no approved test method to differentiate fibers that were created by 
the parting of amphiboles that crystallized in the asbestiform habit from those produced by 
cleaving along planes of weakness (generally referred to as cleavage fragments). Thus, the 
methodology is proprietary, and likely not consistent between the laboratories that employ them. 
TEM analysis, in particular, cannot distinguish the two morphologies, so it is unclear how EMSL 
could possibly separate reported amphiboles into the two categories. Review of the laboratory 
bench sheets suggest that the average aspect ratio of fibers (length divided by width) was used 
as a differentiator, which has no utility in asbestos determinations, particularly when the test 
method dictates that all fibers with an aspect ratio of greater than 3:1 be counted.  
 
The intent of the very few laboratories who employ these methods, and of clients that request 
them, is uncertain. In any case, the result is the under reporting of regulated asbestos as would 
be normally reported by the EPA test methods that were employed by both laboratories. The 
actual asbestos concentration, assuming that the data is reliable, is the sum of the asbestos and 
“non-asbestos” columns, labeled in the attached table as Total Asbestos. These concentrations 
should be regarded as the lower estimate of asbestos concentrations in the rocks and soil that 
were analyzed.  
 
 
 



 

   
401 Marina Place  707-738-4917 
Benicia, CA 94510   Erskine.geo@gmail.com 
 

5 
Conclusions and Recommendations 
 
Review of the EMSL test results indicate that the test methodologies, particularly the TEM results, 
are likely not reliable nor reproducible. In particular, the use of an in-house and unpublished 
method that attempts to differentiate fibers by morphology severely under reported the true 
asbestos concentrations, as would normally be reported by the test methods that were employed.   
 
Regardless, one fact emerges from both the EMSL and RJ Lee analyses: Regulated actinolite 
and subordinate tremolite asbestos is present in the rocks underlying the Rockhill quarry site, and 
the concentrations are sufficiently high to produce a potential adverse health impact to workers 
at the site, residents near the site, and particularly children attending schools near the site. The 
site is considered an NOA site, and all relevant asbestos regulations and standards of practice 
apply when disturbing these materials.  
 
The results support the recommendations that were documented in EEC’s review of the asbestos 
testing work plan and review of the RJ Lee analyses. These include, but are not limited to the 
following (see the referenced documents for details): 
 

• A work plan for the geologic investigation of the site needs to be prepared, reviewed and 
implemented to characterize the asbestos concentrations in each rock unit. The testing 
should be conducted by an experienced laboratory that follows strict protocols as required 
by EPA test methods, and not deviate by using differential counting methods.  

 
• Following the asbestos investigation, soil or rock disturbance should not occur until an 

ADMP is prepared, reviewed, and approved by the DEP.  
 

• Consider Activity-Based Sampling (ABS) prior to construction to measure asbestos 
emissions that may be anticipated during construction. 
 

• Worker protection procedures should be implemented in compliance with the appropriate 
lead agencies regulations, presumably the Mine Safety and Health Administration (MSHA) 
or the Occupational Safety and Health Administration (OSHA).  

 
• An air monitoring program that includes perimeter monitoring and monitoring of roads that 

are used by haul trucks through the Rockhill Township should be developed and 
implemented. Consider predictive air modeling that may assist in the design of the air 
monitoring program, and set risk-based thresholds to document exposures to residents 
and children at nearby schools.  

 
• Consider using an alternative quarry located near the project site. This would eliminate 

the potential health risk caused by activities at the Rockhill Quarry.  
 

 
 
 
 
____________________________________ 
 
Bradley G. Erskine, Ph.D., CEG 
Erskine Environmental Consulting 
 



Sample ID Asbestos "Non-Asbestos" 
Fibers

Total Asbestos
(EPA Criteria)

EMSL Reanalysis
(PLM- Asestos)

EMSL Reanalysis
(PLM- "Non-Asestos")

Total Asbestos
(PLM- EPA Criteria)

EMSL Reanalysis
(TEM-Asbestos)

EMSL Reanalysis
(TEM-Non-Asbestos)

Total Asbestos
(TEM- EPA Criteria) NOTES

#1 -CB-1 #1 0.2 0.1 0.3 0.0 3.0 3.0 3.3 0.8 4.1
#2 -CB-1 #3 ND 0.2 0.2
#3 -CB-2#4 ND 0.2 0.2 0.0 5.0 5.0 0.5 <0.1 0.5 19 "non-asbestos" fibers were counted but not reported.
#4-CB-2#5 ND 0.1 0.1 0.0 4.0 4.0 0.6 <0.1 0.6 11 "non-asbestos" fibers were counted but not reported.
#5 -CB-2 #6 0.1 0.3 0.4
#6 -CB-3 #7 ND 0.3 0.3
#7 -CB-3 #8 ND 0.2 0.2 0.0 5.0 5.0 0.2 <0.1 0.2 12 "non-asbestos" fibers were counted but not reported.
#8 -CB-3 #9 ND <0.1 0.05
#9- CB-4 #10 ND <0.1 0.05 0.0 5.0 5.0 <0.1 0.2 0.2

1 - RH #1 ND <0.1 0.05
2- RH#2 <0.1 0.5 0.505
3- RH#3 ND <0.1 0.05
4-RH#4 ND <0.1 0.05
5-RH#5 ND <0.1 0.05
6-RH#6 ND <0.1 0.05
7-RH#7 <0.1 <0.1 0.1
8-RH#8 ND <0.1 0.05
9-RH#10 ND <0.1 0.05

10-RH#11 <0.1 <0.1 0.1
11 -RH #12 <0.1 0.3 0.305
12 -RH #14 <0.1 0.5 0.505
13 -RH#18 ND <0.1 0.05

#1 - DB-1 0.1 0.2 0.3
#2 - DB-2 ND ND 0
#3 - DB-3 ND ND 0
#4 - DB-4 ND ND 0 0.0 3.0 3.0 <0.1 <0.1 <0.1 one asbestos and one "non-asbestos" fibers were counted but not reported.

#1 - Hand Sample #1 ND 0.1 0.1 0.0 0.0 0.0 0.7 0.1 0.8
#2 - Hand Sample #2 ND ND 0 0.0 3.0 3.0 0.6 0.2 0.8

#3 - Vein 7 0.1 0.4 0.5 18.0 10.0 28.0 19.1 5.4 24.5

14 - RH #22 ND <0.1 0.05
15 - RH #23 ND <0.1 0.05
16 - RH #24 ND ND 0
17 - RH #25 ND <0.1 0.05
18 - RH #26 <0.1 ND 0.05
19 - RH #27 ND ND 0
20 - RH #28 ND ND 0
21 - RH #29 <0.1 0.2 0.205
22 - RH #30 ND 0.2 0.2
23 - RH #31 ND 0.2 0.2
24 - RH #32 ND 0.3 0.3
25 - RH #33 ND 0.8 0.8 0.0 3.0 3.0 <0.1 <0.1 <0.1 19 asbestos and 18 "non-asbestos" fibers were counted but not reported. 

Non-Asbestos Fibers= Concentrations reported as "non-asbestos fibers" by the laboratory

<0.1= Fibers detected but none fell on one of the 1,000 counting points (PLM) or not detected within the scan area (TEM).

Reanalyses of Selected Samples by EMSL

Re-Analysis by PLM Re-Analysis by TEM

Summary of Asbestos Testing
PLM and TEM Analyses by EMSL

Average Concentrations: The average  concentrations were calculated using a value of 1/2  the limit of 
quantitation  for  trace concentrations (<0.1%)  and zero for samples where no asbestos was detected.

Total Asbestos= Concentrations calculated using EPA criteria. 

Summary of Asbestos Testing
Original PLM Testing by R.J. Lee.

Notes:

ND= No fibers detected. 
<0.1= Fibers detected but none fell on one of the 1,000 counting points.

June 26 2019 lab sample May 30 2019

June 26 2019 lab sample June 3 2019

June 27 2019 lab sample May 30 2019

June 27 2019 lab sample June 3 2019

Asbestos= Concentrations reported as "asbestos" by the laboratory
Non-Asbestos Fibers= Concentrations reported as "non-asbestos fibers" by the laboratory

Notes:
Asbestos= Concentrations reported as "asbestos" by the laboratory

Total Asbestos Concentration: The average  concentrations were calculated using a value of 0.5 where <0.1% asbestos was 
reported.

Total Asbestos= Concentrations calculated using EPA criteria. 
ND= No fibers detected. 









































EMSL Order: 041922026

Customer ID: PADP42

RH#33

041922026-0001

Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

B1 : N5 Tremolite 5.4 0.49 F 1106 4.27E-03 11.0 Regulated

B1 : N5 Non-asbestiform Tremolite 2.4 0.25 F 4.94E-04 9.6 Other

B1 : N5 Actinolite 4.7 0.49 F 3.84E-03 9.6 Regulated

B1 : K3 Actinolite 4.9 0.25 F 1.04E-03 19.6 Regulated

B1 : K3 Actinolite 2.9 0.25 f 1108 6.16E-04 11.6 Regulated

B1 : K3 Non-asbestiform Actinolite 1.6 0.25 f 3.40E-04 6.4 Other

B1 : K3 Pyroxene 1.6 0.37 F 8.12E-04 4.3 Other

B1 : K3 Non-asbestiform Actinolite 1.6 0.12 F 7.83E-05 13.3 Other

B1 : K3 Non-asbestiform Actinolite 1.5 0.49 F 1.22E-03 3.1 Other

B1 : K3 Non-asbestiform Actinolite 2.4 0.25 F 5.10E-04 9.6 Other

B1 : K3 Actinolite 1.9 0.12 F 9.30E-05 15.8 Regulated

B1 : I5 Non-asbestiform Actinolite 1.2 0.12 F 5.88E-05 10.0 Other

B1 : I5 Non-asbestiform Tremolite 6.9 1.23 F 3.43E-02 5.6 Other

B1 : I5 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

B1 : I5 Non-asbestiform Actinolite 3.4 0.98 F 1.11E-02 3.5 Other

B1 : I5 Actinolite 2.9 0.25 F 6.16E-04 11.6 Regulated

B1 : F4 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

B1 : F4 Actinolite 1.6 0.25 F 3.40E-04 6.4 Regulated

B1 : F4 Non-asbestiform Actinolite 1.6 0.12 F 7.83E-05 13.3 Other

B1 : F4 Non-asbestiform Actinolite 2.8 0.37 F 1.30E-03 7.6 Other

B1 : C7 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

B1 : C7 Actinolite 1.5 0.12 F 7.34E-05 12.5 Regulated

B1 : C7 Non-asbestiform Actinolite 1.2 0.12 F 5.88E-05 10.0 Other

B2 : B6 Non-asbestiform Actinolite 2.2 0.49 F 1.80E-03 4.5 Other

B2 : B6 Actinolite 1.2 0.48 F 0.00E+00 2.5 Regulated

B2 : B6 Non-asbestiform Pyroxene 1.5 0.49 F 1.34E-03 3.1 Other

TEM EPA 600/R-93/116

Analytical Worksheet Report

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Customer PO:
Project ID:

 

Structure

Customer Sample Number: 

Laboratory Sample ID:

Sample Description:

Mineral Type

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

RH#33

041922026-0001

Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

TEM EPA 600/R-93/116

Analytical Worksheet Report

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Customer PO:
Project ID:

 

Structure

Customer Sample Number: 

Laboratory Sample ID:

Sample Description:

Mineral Type

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

B2 : E2 Actinolite 2.4 0.12 F 1.18E-04 20.0 Regulated

B2 : E2 Tremolite 2.4 0.37 F 1.08E-03 6.5 Regulated

B2 : E2 Non-asbestiform Actinolite 2.6 0.49 F 2.12E-03 5.3 Other

B2 : E2 Non-asbestiform Actinolite 2.4 0.49 F 1.96E-03 4.9 Other

B2 : H4 Actinolite 1.2 0.25 F 2.55E-04 4.8 Regulated

B2 : H4 Actinolite 1.5 0.37 F 6.98E-04 4.1 Regulated

B2 : L6 Actinolite 3.1 0.12 F 1.52E-04 25.8 Regulated

B2 : L6 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

B2 : L6 Actinolite 2.3 0.25 F 4.89E-04 9.2 Regulated

B2 : N5 Non-asbestiform Actinolite 1.9 0.49 F 1.55E-03 3.9 Other

B2 : N5 Non-asbestiform Actinolite 1.6 0.37 F 7.45E-04 4.3 Other

B2 : N5 Non-asbestiform Actinolite 1.5 0.49 F 1.22E-03 3.1 Other

B2 : N5 Non-asbestiform Actinolite 1.2 0.25 F 2.55E-04 4.8 Other

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

DB-4

041922026-0002

69.0'-Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

C1 : N6 Actinolite 1.6 0.25 F 3.40E-04 6.4 Regulated

C1 : K4 No Structures Detected

C1 : I2 No Structures Detected

C1 : F7 No Structures Detected

C1 : C5 No Structures Detected

C2 : B6 No Structures Detected

C2 : E3 No Structures Detected

C2 : H5 No Structures Detected

C2 : J2 Non-asbestiform Actinolite 2.2 0.37 F 1115 1.02E-03 5.9 Other

C2 : M4 No Structures Detected

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

HS#2

041922026-0003

Bench Zero Trench-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

D4 : M4 Non-asbestiform Actinolite 8.1 0.49 F 1117 3.31E-02 16.5 Other

D4 : M4 Actinolite 1.5 0.12 F 3.68E-04 12.5 Regulated

D4 : M4 Actinolite 4.9 0.37 B 1.14E-02 13.2 Regulated

D4 : M4 Actinolite 2.7 0.12 F 6.62E-04 22.5 Regulated

D4 : M4 Actinolite 3.4 0.12 F 8.34E-04 28.3 Regulated

D4 : M4 Actinolite 1.5 0.12 F 3.68E-04 12.5 Regulated

D4 : M4 Actinolite 7.1 0.12 F 1.74E-03 59.2 Regulated

D4 : M4 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D4 : M4 Non-asbestiform Actinolite 2.9 0.74 F 2.71E-02 3.9 Other

D4 : M4 Actinolite 5.4 0.12 F 1.32E-03 45.0 Regulated

D4 : M4 Actinolite 8.5 0.12 F 2.08E-03 70.8 Regulated

D4 : M4 Actinolite 3.2 0.25 F 3.41E-03 12.8 Regulated

D4 : M4 Actinolite 2.2 0.1 F 3.75E-04 22.0 Regulated

D4 : I6 Actinolite 5.1 0.49 F 1119 2.09E-02 10.4 Regulated

D4 : I6 Actinolite 2.6 0.12 21.7 Regulated

D4 : I6 Actinolite 2.9 0.12 F 7.11E-04 24.2 Regulated

D4 : I6 Actinolite 1.5 0.12 F 3.68E-04 12.5 Regulated

D4 : I6 Actinolite 0.8 0.12 F 1.96E-04 6.7 Regulated

D4 : I6 Non-asbestiform Actinolite 4.9 0.12 F 1.20E-03 40.8 Other

D4 : I6 Actinolite 1.2 0.37 F 2.80E-03 3.2 Regulated

D4 : I6 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D4 : I6 Actinolite 1.5 0.12 F 3.68E-04 12.5 Regulated

D4 : I6 Actinolite 2.1 0.1 F 3.58E-04 21.0 Regulated

D4 : I6 Actinolite 5.4 0.12 F 1.32E-03 45.0 Regulated

D4 : I6 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D4 : I6 Non-asbestiform Actinolite 5.9 0.74 F 5.50E-02 8.0 Other

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675
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EMSL Order: 041922026

Customer ID: PADP42

HS#2

041922026-0003

Bench Zero Trench-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

D4 : I6 Actinolite 1.5 0.37 F 3.50E-03 4.1 Regulated

D4 : I6 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D5 : F7 Actinolite 1.6 0.1 F 2.73E-04 16.0 Regulated

D5 : F7 Actinolite 1.2 0.1 F 2.04E-04 12.0 Regulated

D5 : F7 Actinolite 7.1 0.25 F 7.56E-03 28.4 Regulated

D5 : F7 Actinolite 3.6 0.25 F 3.83E-03 14.4 Regulated

D5 : F7 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D5 : F7 Non-asbestiform Actinolite 5.1 0.37 F 1.19E-02 13.8 Other

DE5 : F7 Actinolite 1 0.12 F 2.45E-04 8.3 Regulated

D5 : F7 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D5 : F7 Actinolite 4.3 0.74 F 4.01E-02 5.8 Regulated

D5 : F7 Actinolite 2.2 0.12 F 5.40E-04 18.3 Regulated

D5 : J8 Actinolite 2.2 0.12 F 5.40E-04 18.3 Regulated

D5 : J8 Non-asbestiform Actinolite 5.1 0.49 F 2.09E-02 10.4 Other

D5 : J8 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

D5 : J8 Actinolite 1 0.25 F 1.06E-03 4.0 Regulated

D5 : J8 Actinolite 9.1 1.72 B 4.59E-01 5.3 Regulated

D5 : J8 Actinolite 1.7 0.12 F 4.17E-04 14.2 Regulated

D5 : J8 Actinolite 5.1 0.12 F 1.25E-03 42.5 Regulated

D5 : J8 Actinolite 3.1 0.49 F 1.27E-02 6.3 Regulated

D5 : J8 Actinolite 4.3 0.25 F 4.58E-03 17.2 Regulated

D5 : J8 Actinolite 1.5 0.37 F 3.50E-03 4.1 Regulated

D5 : J8 Actinolite 6.1 0.12 F 1.50E-03 50.8 Regulated

D5 : J8 Actinolite 2.8 0.25 F 2.98E-03 11.2 Regulated

D5 : J8 Actinolite 7.3 0.25 F 7.77E-03 29.2 Regulated

D5 : J8 Actinolite 6.1 0.12 F 1.50E-03 50.8 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

HS#2

041922026-0003

Bench Zero Trench-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

D5 : J8 Actinolite 4.9 0.12 F 1.20E-03 40.8 Regulated

D5 : J8 Actinolite 6.4 0.12 F 1.57E-03 53.3 Regulated

D5 : J8 Non-asbestiform Actinolite 5.4 0.74 F 5.04E-02 7.3 Other

D5 : J8 Actinolite 3.1 0.12 F 7.60E-04 25.8 Regulated

D5 : J8 Actinolite 2.9 0.49 F 1121 1.19E-02 5.9 Regulated

D5 : J8 Actinolite 2.9 0.12 F 7.11E-04 24.2 Regulated

D5 : J8 Actinolite 3.1 0.25 F 3.30E-03 12.4 Regulated

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-3#8

041922026-0004

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

E1 : M6 Actinolite 2.4 0.49 F 1123 3.91E-03 4.9 Regulated

E1 : K4 Actinolite 2.2 0.25 F 9.34E-04 8.8 Regulated

E1 : K4 Non-asbestiform Actinolite 6.8 0.61 M 1.72E-02 11.1 Other

E1 : K4 Actinolite 1.2 0.12 F 1.17E-04 10.0 Regulated

E1 : K4 Actinolite 1.5 0.25 F 6.37E-04 6.0 Regulated

E1 : K4 Actinolite 1.2 0.25 F 1125 5.09E-04 4.8 Regulated

E1 : K4 Actinolite 7.5 0.12 F 7.34E-04 62.5 Regulated

E1 : K4 Actinolite 4.9 0.12 F 4.79E-04 40.8 Regulated

E1 : K4 Non-asbestiform Actinolite 1.5 0.25 F 6.37E-04 6.0 Other

E1 : K4 Actinolite 1.7 0.25 M 7.22E-04 6.8 Regulated

E1 : K4 Actinolite 4.6 0.12 F 4.50E-04 38.3 Regulated

E1 : K4 Actinolite 1.2 0.12 F 1.17E-04 10.0 Regulated

E1 : K4 Actinolite 1.2 0.12 F 1.17E-04 10.0 Regulated

E1 : K4 Actinolite 5.4 0.49 M 8.81E-03 11.0 Regulated

E1 : K4 Actinolite 5.4 0.12 F 5.28E-04 45.0 Regulated

E1 : I5 Non-asbestiform Actinolite 3.4 0.25 F 1.44E-03 13.6 Other

E1 : I5 Actinolite 0.8 0.12 F 7.83E-05 6.7 Regulated

E1 : I5 Actinolite 6.4 0.37 F 5.95E-03 17.3 Regulated

E1 : I5 Non-asbestiform Actinolite 4.1 0.49 F 6.69E-03 8.4 Other

E1 : I5 Actinolite 2.9 0.25 F 1.23E-03 11.6 Regulated

E1 : I5 Non-asbestiform Actinolite 7.8 0.49 F 1127 1.27E-02 15.9 Other

E1 : I5 Actinolite 1.5 0.12 M 1.47E-04 12.5 Regulated

E1 : I5 Non-asbestiform Actinolite 2.4 0.25 F 1.02E-03 9.6 Other

E1 : I5 Actinolite 2.9 0.49 F 4.73E-03 5.9 Regulated

E1 : I5 Actinolite 1.7 0.12 M 1.66E-04 14.2 Regulated

E1 : I5 Actinolite 2.2 0.25 F 9.34E-04 8.8 Regulated

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675
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EMSL Order: 041922026

Customer ID: PADP42

CB-3#8

041922026-0004

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

E1 : I5 Actinolite 3.1 0.12 F 3.03E-04 25.8 Regulated

E1 : F7 Actinolite 2.6 0.25 F 1.10E-03 10.4 Regulated

E1 : F7 Actinolite 3.1 0.25 F 1.32E-03 12.4 Regulated

E1 : F7 Actinolite 2.8 0.12 F 2.74E-04 23.3 Regulated

E1 : F7 Actinolite 7.8 0.25 M 3.31E-03 31.2 Regulated

E1 : F7 Actinolite 2.6 0.49 F 4.24E-03 5.3 Regulated

E1 : F7 Non-asbestiform Actinolite 2.6 0.25 F 1.10E-03 10.4 Other

E1 : F7 Actinolite 6.2 1.72 B 1.25E-01 3.6 Regulated

E2 : G4 Actinolite 2.6 0.49 F 4.24E-03 5.3 Regulated

E2 : G4 Actinolite 1.5 0.12 F 1.47E-04 12.5 Regulated

E2 : G4 Actinolite 1.7 0.12 F 1.66E-04 14.2 Regulated

E2 : G4 Non-asbestiform Actinolite 9.3 0.49 F 1.52E-02 19.0 Other

E2 : G4 Non-asbestiform Actinolite 2.4 0.25 F 1.02E-03 9.6 Other

E2 : G4 Actinolite 3.2 0.74 F 1.19E-02 4.3 Regulated

E2 : G4 Actinolite 5.1 0.12 F 4.99E-04 42.5 Regulated

E2 : G4 Actinolite 2.2 0.25 F 9.34E-04 8.8 Regulated

E2 : G4 Non-asbestiform Actinolite 1.2 0.25 F 5.09E-04 4.8 Other

E2 : G4 Actinolite 1.2 0.12 F 1.17E-04 10.0 Regulated

E2 : G4 Non-asbestiform Actinolite 3.6 0.37 F 3.35E-03 9.7 Other

E2 : G4 Actinolite 4.3 0.12 F 4.21E-04 35.8 Regulated

E2 : G4 Actinolite 1.2 0.24 F 4.70E-04 5.0 Regulated

E2 : G4 Actinolite 2.5 0.25 F 1.06E-03 10.0 Regulated

E2 : G4 Non-asbestiform Actinolite 3.9 0.25 F 1.66E-03 15.6 Other

E2 : G4 Actinolite 2.4 0.25 F 1.02E-03 9.6 Regulated

E2 : G4 Actinolite 1.2 0.25 F 5.09E-04 4.8 Regulated

E2 : G4 Actinolite 3.4 0.25 F 1.44E-03 13.6 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

CB-3#8

041922026-0004

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

E2 : G4 Actinolite 1.9 0.25 F 8.07E-04 7.6 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

CB-1#1

041922026-0005

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

F4 : M6 Non-asbestiform Actinolite 5.9 0.49 F 1132 2.41E-02 12.0 Other

F4 : M6 Actinolite 2.2 0.12 F 5.39E-04 18.3 Regulated

F4 : M6 Non-asbestiform Actinolite 2.3 0.49 F 9.39E-03 4.7 Other

F4 : M6 Actinolite 2.2 0.25 F 2.34E-03 8.8 Regulated

F4 : M6 Non-asbestiform Actinolite 3.6 0.49 F 1.47E-02 7.3 Other

F4 : M6 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

F4 : M6 Actinolite 3.4 0.25 F 3.61E-03 13.6 Regulated

F4 : M6 Non-asbestiform Actinolite 4.9 0.25 F 5.21E-03 19.6 Other

F4 : M6 Actinolite 5.9 0.12 F 1.44E-03 49.2 Regulated

F4 : M6 Actinolite 0.8 0.12 F 1.96E-04 6.7 Regulated

F4 : M6 Actinolite 1.9 0.12 F 4.65E-04 15.8 Regulated

F4 : M6 Actinolite 4.9 0.12 F 1.20E-03 40.8 Regulated

F4 : M6 Actinolite 1.7 0.12 F 4.16E-04 14.2 Regulated

F4 : M6 Actinolite 14.1 0.12 F 3.45E-03 117.5 Regulated

F4 : M6 Non-asbestiform Actinolite 3.4 0.25 F 3.61E-03 13.6 Other

F4 : M6 Non-asbestiform Actinolite 1.5 0.37 F 3.49E-03 4.1 Other

F4 : M6 Non-asbestiform Actinolite 12.2 0.49 F 4.98E-02 24.9 Other

F4 : F4 Actinolite 7.7 0.37 F 1134 1.79E-02 20.8 Regulated

F4 : F4 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

F4 : F4 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

F4 : F4 Actinolite 8.1 0.25 F 8.61E-03 32.4 Regulated

F4 : F4 Non-asbestiform Actinolite 1.5 0.25 F 1.59E-03 6.0 Other

F4 : F4 Non-asbestiform Actinolite 3.6 0.49 F 1.47E-02 7.3 Other

F4 : F4 Actinolite 1.2 0.12 F 2.94E-04 10.0 Regulated

F4 : F4 Actinolite 2.6 0.25 F 2.76E-03 10.4 Regulated

F4 : F4 Actinolite 1 0.25 F 1.06E-03 4.0 Regulated

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-1#1

041922026-0005

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

F4 : F4 Actinolite 14.1 0.86 B 1.77E-01 16.4 Regulated

F4 : F4 Non-asbestiform Actinolite 5.1 0.25 F 5.42E-03 20.4 Other

F4 : F4 Non-asbestiform Actinolite 12.6 0.74 F 1.17E-01 17.0 Other

F4 : F4 Non-asbestiform Actinolite 3.4 0.25 F 3.61E-03 13.6 Other

F4 : F4 Actinolite 9.2 0.37 F 2.14E-02 24.9 Regulated

F4 : F4 Actinolite 4.3 0.25 F 4.57E-03 17.2 Regulated

F4 : F4 Non-asbestiform Actinolite 2.9 0.25 F 3.08E-03 11.6 Other

F4 : F4 Actinolite 7.9 0.12 F 1.93E-03 65.8 Regulated

F4 : F4 Actinolite 1.2 0.25 F 1.28E-03 4.8 Regulated

F5 : E5 Actinolite 1.7 0.25 F 1.81E-03 6.8 Regulated

F5 : E5 Non-asbestiform Actinolite 1.5 0.25 F 1.59E-03 6.0 Other

F5 : E5 Actinolite 7.1 1.23 B 1.83E-01 5.8 Regulated

F5 : E5 Non-asbestiform Actinolite 1.2 0.25 F 1.28E-03 4.8 Other

F5 : E5 Actinolite 3.4 0.61 F 2.15E-02 5.6 Regulated

F5 : E5 Actinolite 7.8 0.86 F 9.81E-02 9.1 Regulated

F5 : E5 Non-asbestiform Actinolite 3.4 0.74 F 3.17E-02 4.6 Other

F5 : E5 Actinolite 1.5 0.12 F 3.67E-04 12.5 Regulated

F5 : E5 Actinolite 3.6 0.12 F 8.81E-04 30.0 Regulated

F5 : E5 Actinolite 6.6 0.12 F 1.62E-03 55.0 Regulated

F5 : E5 Actinolite 4.6 0.25 F 4.89E-03 18.4 Regulated

F5 : E5 Actinolite 11.2 0.49 F 4.57E-02 22.9 Regulated

F5 : E5 Actinolite 3.4 0.1 F 5.78E-04 34.0 Regulated

F5 : E5 Actinolite 1.2 0.25 F 1.28E-03 4.8 Regulated

F5 : E5 Actinolite 1.5 0.49 F 6.12E-03 3.1 Regulated

F5 : E5 Actinolite 12.2 0.12 F 2.99E-03 101.7 Regulated

F5 : E5 Actinolite 7.5 0.12 F 1.84E-03 62.5 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

CB-1#1

041922026-0005

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

F5 : E5 Non-asbestiform Actinolite 3.6 0.37 F 8.38E-03 9.7 Other

F5 : E5 Actinolite 1.7 0.12 F 4.16E-04 14.2 Regulated

F5 : E5 Non-asbestiform Actinolite 9.2 0.49 F 3.76E-02 18.8 Other

F5 : E5 Actinolite 6.1 0.98 F 9.96E-02 6.2 Regulated

F5 : K7 Non-asbestiform Actinolite 4.6 0.49 F 1.88E-02 9.4 Other

F5 : K7 Actinolite 2.6 0.49 F 1.06E-02 5.3 Regulated

F5 : K7 Actinolite 17.1 0.12 F 4.19E-03 142.5 Regulated

F5 : K7 Actinolite 12.2 0.12 F 2.99E-03 101.7 Regulated

F5 : K7 Actinolite 5.4 0.37 F 1.26E-02 14.6 Regulated

F5 : K7 Non-asbestiform Actinolite 2.4 0.37 F 5.59E-03 6.5 Other

F5 : K7 Non-asbestiform Actinolite 3.1 0.25 F 3.29E-03 12.4 Other

F5 : K7 Actinolite 13.4 0.1 F 2.28E-03 134.0 Regulated

F5 : K7 Actinolite 6.8 0.98 B 1.11E-01 6.9 Regulated

F5 : K7 Actinolite 3.1 0.49 F 1.27E-02 6.3 Regulated

F5 : K7 Actinolite 1.9 0.12 F 4.65E-04 15.8 Regulated

F5 : K7 Non-asbestiform Pyroxene 5.9 0.86 F 1138 8.09E-02 6.9 Other

F5 : K7 Actinolite 3.4 0.49 F 1.39E-02 6.9 Regulated

F5 : K7 Non-asbestiform Actinolite 7.9 1.23 F 2.03E-01 6.4 Other

F5 : K7 Actinolite 14.8 0.49 F 6.04E-02 30.2 Regulated

F5 : K7 Non-asbestiform Actinolite 17.1 0.74 F 1.59E-01 23.1 Other

F5 : K7 Non-asbestiform Actinolite 2.4 0.25 F 2.55E-03 9.6 Other

F5 : K7 Actinolite 8.5 1.72 F 4.27E-01 4.9 Regulated

F5 : K7 Non-asbestiform Actinolite 2.9 0.74 F 2.70E-02 3.9 Other

F5 : K7 Actinolite 3.6 0.25 F 3.83E-03 14.4 Regulated

F5 : K7 Actinolite 21.9 2.18 B 1.77E+00 10.0 Regulated

F5 : K7 Actinolite 8.3 0.98 B 1.36E-01 8.5 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

CB-1#1

041922026-0005

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

F5 : K7 Actinolite 4.9 0.12 F 1.20E-03 40.8 Regulated

F5 : K7 Non-asbestiform Actinolite 5.4 0.61 F 3.42E-02 8.9 Other

F5 : K7 Actinolite 1.7 0.25 F 1.81E-03 6.8 Regulated
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EMSL Order: 041922026

Customer ID: PADP42

CB-2#5

041922026-0006

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

G1 : N6 Actinolite 7.3 0.49 F 1142 6.61E-03 14.9 Regulated

G1 : N6 Actinolite 6.4 0.49 F 5.79E-03 13.1 Regulated

G1 : N6 Actinolite 1.2 0.12 F 6.51E-05 10.0 Regulated

G1 : N6 Non-asbestiform Actinolite 2.5 0.49 F 2.26E-03 5.1 Other

G1 : N6 Actinolite 3.6 0.37 F 1.86E-03 9.7 Regulated

G1 : N6 Actinolite 7.1 0.25 M 1.67E-03 28.4 Regulated

G1 : N6 Actinolite 5.4 0.25 M 1.27E-03 21.6 Regulated

G1 : N6 Actinolite 4.9 0.98 B 1.77E-02 5.0 Regulated

G1 : K4 Non-asbestiform Actinolite 2.1 0.49 F 1.90E-03 4.3 Other

G1 : K4 Actinolite 3.6 0.49 F 3.26E-03 7.3 Regulated

G1 : K4 Actinolite 2.3 0.25 F 5.42E-04 9.2 Regulated

G1 : K4 Actinolite 1.2 0.25 F 2.83E-04 4.8 Regulated

G1 : K4 Actinolite 4.6 0.98 F 1.67E-02 4.7 Regulated

G1 : I5 Actinolite 7.5 1.23 F 4.28E-02 6.1 Regulated

G1 : I5 Actinolite 4.6 0.12 F 2.50E-04 38.3 Regulated

G1 : I5 Actinolite 2.1 0.25 F 4.95E-04 8.4 Regulated

G1 : I5 Actinolite 1.7 0.25 F 4.01E-04 6.8 Regulated

G1 : G7 Non-asbestiform Actinolite 1.7 0.61 F 0.00E+00 2.8 Other

G1 : G7 Actinolite 4.3 0.12 F 2.33E-04 35.8 Regulated

G1 : G7 Non-asbestiform Actinolite 12.5 0.25 F 2.95E-03 50.0 Other

G1 : D4 Actinolite 2.6 0.25 F 6.13E-04 10.4 Regulated

GF1 : D4 Actinolite 1.5 0.12 F 8.14E-05 12.5 Regulated

G1 : D4 Non-asbestiform Actinolite 2.7 0.74 F 5.57E-03 3.6 Other

G1 : D4 Actinolite 2.9 0.25 F 6.83E-04 11.6 Regulated

G3 : C6 Non-asbestiform Actinolite 2.6 0.49 F 2.35E-03 5.3 Other

G3 : C6 Actinolite 3.1 0.12 F 1.68E-04 25.8 Regulated

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-2#5

041922026-0006

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

G3 : C6 Actinolite 2.6 0.25 F 6.13E-04 10.4 Regulated

G3 : C6 Actinolite 1.2 0.25 F 2.83E-04 4.8 Regulated

G3 : E5 Non-asbestiform Actinolite 17.2 0.25 F 4.05E-03 68.8 Other

G3 : E5 Actinolite 6.8 0.98 F 2.46E-02 6.9 Regulated

G3 : E5 Actinolite 2.6 0.12 F 1.41E-04 21.7 Regulated

G3 : E5 Actinolite 3.4 0.25 F 8.01E-04 13.6 Regulated

G3 : E5 Actinolite 1.7 0.25 F 4.01E-04 6.8 Regulated

G3 : E5 Non-asbestiform Actinolite 3.6 0.49 F 3.26E-03 7.3 Other

G3 : E5 Actinolite 5.1 0.25 F 1.20E-03 20.4 Regulated

G3 : E5 Actinolite 3.1 0.25 F 7.30E-04 12.4 Regulated

G3 : E5 Actinolite 6.6 0.25 F 1.56E-03 26.4 Regulated

G3 : H4 Non-asbestiform Actinolite 8.3 0.49 f 1144 7.51E-03 16.9 Other

G3 : H4 Actinolite 1.5 0.12 F 8.14E-05 12.5 Regulated

G3 : H4 Actinolite 4.9 0.49 F 4.44E-03 10.0 Regulated

G3 : H4 Actinolite 17.5 2.52 B 4.19E-01 6.9 Regulated

G3 : H4 Non-asbestiform Actinolite 2.6 0.25 F 6.13E-04 10.4 Other

G3 : H4 Actinolite 1.2 0.25 F 2.83E-04 4.8 Regulated

G3 : H4 Actinolite 3.9 0.12 F 2.12E-04 32.5 Regulated

G3 : H4 Non-asbestiform Actinolite 3.4 0.49 F 3.08E-03 6.9 Other

G3 : H4 Actinolite 1.2 0.12 F 6.51E-05 10.0 Regulated

G3 : H4 Actinolite 1.5 0.12 F 8.14E-05 12.5 Regulated

G3 : H4 Actinolite 3.1 0.25 F 7.30E-04 12.4 Regulated

G3 : L5 Actinolite 2.4 0.1 F 9.05E-05 24.0 Regulated

G3 : L5 Actinolite 1.2 0.12 F 6.51E-05 10.0 Regulated

G3 : L5 Actinolite 3.1 0.25 F 7.30E-04 12.4 Regulated

G3 : L5 Actinolite 1.7 0.25 M 4.01E-04 6.8 Regulated

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-2#5

041922026-0006

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-4#10

041922026-0007

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

H2 : N6

H2 : N6

H2 : N6 Actinolite 8.3 0.49 F 1146 6.78E-03 16.9 Regulated

H2 : N6 Actinolite 1.2 0.25 F 2.55E-04 4.8 Regulated

H2 : N6 Actinolite 2.6 0.61 F 3.29E-03 4.3 Regulated

H2 : N6 Non-asbestiform Actinolite 4.5 0.98 F 1.47E-02 4.6 Other

H2 : N6 Actinolite 7.5 0.98 F 2.45E-02 7.7 Regulated

H2 : L4 Non-asbestiform Actinolite 1.7 0.25 F 3.61E-04 6.8 Other

H2 : L4 Non-asbestiform Actinolite 3.6 0.74 F 6.70E-03 4.9 Other

H2 : L4 Non-asbestiform Actinolite 5.5 0.86 F 1.38E-02 6.4 Other

H2 : L4 Actinolite 1.2 0.25 F 2.55E-04 4.8 Regulated

H2 : L4 Non-asbestiform Actinolite 7.1 1.47 F 5.22E-02 4.8 Other

H2 : J7 Non-asbestiform Actinolite 10.2 0.74 F 1148 1.90E-02 13.8 Other

H2 : J7 Actinolite 2.4 0.12 F 1.18E-04 20.0 Regulated

H2 : J7 Actinolite 1.7 0.49 F 1.39E-03 3.5 Regulated

H2 : G4 Actinolite 2.2 0.25 F 4.68E-04 8.8 Regulated

H2 : G4 Non-asbestiform Actinolite 1.5 0.12 F 7.34E-05 12.5 Other

H2 : D5 Non-asbestiform Actinolite 1.7 0.49 F 1.39E-03 3.5 Other

H2 : D5 Actinolite 1.7 0.49 F 1.39E-03 3.5 Regulated

H2 : D5 Non-asbestiform Actinolite 3.6 0.49 F 2.94E-03 7.3 Other

H3 : C7 Actinolite 2.9 0.61 F 3.67E-03 4.8 Regulated

H3 : C7 Actinolite 4.9 0.12 M 2.40E-04 40.8 Regulated

H3 : C7 Non-asbestiform Actinolite 12.2 0.74 F 2.27E-02 16.5 Other

H3 : F8 Actinolite 3.1 0.25 F 6.59E-04 12.4 Regulated

H3 : F8 Non-asbestiform Actinolite 1.5 0.37 F 6.98E-04 4.1 Other

H3 : F8 Non-asbestiform Actinolite 2.5 0.49 F 2.04E-03 5.1 Other

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-4#10

041922026-0007

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

H3 : I6 Non-asbestiform Actinolite 3.9 0.74 F 7.26E-03 5.3 Other

H3 : I6 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

H3 : L10 Non-asbestiform Actinolite 7.5 0.49 F 6.12E-03 15.3 Other

H3 : L10 Actinolite 5.1 0.49 F 4.16E-03 10.4 Regulated

H3 : L10 Actinolite 2.4 0.49 F 1.96E-03 4.9 Regulated

H3 : L10 Actinolite 2.6 0.12 F 1.27E-04 21.7 Regulated

H3 : L10 Actinolite 2.9 0.49 F 2.37E-03 5.9 Regulated

H3 : L10 Non-asbestiform Actinolite 1.5 0.25 F 3.19E-04 6.0 Other

H3 : L10 Actinolite 5.4 0.1 F 1.84E-04 54.0 Regulated

H3 : L10 Actinolite 1.2 0.25 F 2.55E-04 4.8 Regulated

H3 : L10 Non-asbestiform Actinolite 2.9 0.61 F 3.67E-03 4.8 Other

H3 : L10 Actinolite 2.4 0.25 M 5.10E-04 9.6 Regulated

H3 : N8 Actinolite 1.7 0.25 F 3.61E-04 6.8 Regulated

H3 : N8 Actinolite 7.1 0.98 F 2.32E-02 7.2 Regulated

H3 : N8 Non-asbestiform Actinolite 1.5 0.12 F 7.34E-05 12.5 Other

H3 : N8 Non-asbestiform Actinolite 2.7 0.25 F 5.74E-04 10.8 Other

H3 : N8 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-2#4

041922026-0008

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

I4 : N5 Actinolite 4.7 0.49 F 1150 9.61E-03 9.6 Regulated

I4 : N5 Actinolite 3.4 0.61 F 1.08E-02 5.6 Regulated

I4 : N5 Non-asbestiform Actinolite 1.7 0.37 F 1.98E-03 4.6 Other

I4 : N5 Non-asbestiform Actinolite 2.9 0.25 F 1.54E-03 11.6 Other

I4 : N5 Non-asbestiform Actinolite 2.4 0.49 F 4.91E-03 4.9 Other

I4 : N5 Actinolite 10.2 0.25 F 5.43E-03 40.8 Regulated

I4 : N5 Actinolite 1.9 0.12 F 2.33E-04 15.8 Regulated

I4 : N5 Actinolite 2.2 0.49 F 4.50E-03 4.5 Regulated

I4 : J3 Actinolite 1.5 0.12 F 1.84E-04 12.5 Regulated

I4 : J3 Actinolite 7.8 2.43 B 3.92E-01 3.2 Regulated

I4 : J3 Non-asbestiform Actinolite 3.6 0.25 F 1.92E-03 14.4 Other

I4 : J3 Actinolite 1.2 0.1 F 1.02E-04 12.0 Regulated

I4 : J3 Actinolite 3.9 0.37 F 4.55E-03 10.5 Regulated

I4 : J3 Non-asbestiform Actinolite 1.7 0.49 F 3.48E-03 3.5 Other

I4 : J3 Actinolite 5.4 0.49 F 1.10E-02 11.0 Regulated

I4 : J3 Non-asbestiform Actinolite 3.2 0.74 F 1.49E-02 4.3 Other

I4 : J3 Non-asbestiform Actinolite 1.7 0.37 F 1.98E-03 4.6 Other

I4 : J3 Actinolite 1.2 0.12 F 1.47E-04 10.0 Regulated

I4 : G5 Actinolite 2.6 0.25 F 1.38E-03 10.4 Regulated

I4 : G5 Actinolite 1.7 0.12 F 2.08E-04 14.2 Regulated

I4 : G5 Non-asbestiform Actinolite 1.5 0.25 F 7.98E-04 6.0 Other

I4 : G5 Non-asbestiform Actinolite 4.9 0.49 F 1152 1.00E-02 10.0 Other

I4 : G5 Actinolite 2.6 0.12 F 3.19E-04 21.7 Regulated

I4 : G5 Non-asbestiform Actinolite 2.4 0.25 F 1.28E-03 9.6 Other

I4 : G5 Actinolite 2.6 0.1 F 2.21E-04 26.0 Regulated

I4 : G5 Non-asbestiform Actinolite 1.5 0.25 F 7.98E-04 6.0 Other

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

CB-2#4

041922026-0008

Core Sample-Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

I5 : C6 Non-asbestiform Actinolite 1.7 0.49 F 3.48E-03 3.5 Other

I5 : C6 Non-asbestiform Actinolite 1.2 0.25 F 6.39E-04 4.8 Other

I5 : F5 Actinolite 1.2 0.25 F 6.39E-04 4.8 Regulated

I5 : F5 Actinolite 6.9 0.12 F 8.46E-04 57.5 Regulated

I5 : F5 Actinolite 4.1 0.25 F 2.18E-03 16.4 Regulated

I5 : F5 Actinolite 1.5 0.12 F 1.84E-04 12.5 Regulated

I5 : F5 Non-asbestiform Actinolite 3.1 0.25 F 1.65E-03 12.4 Other

I5 : F5 Non-asbestiform Actinolite 1.5 0.25 F 7.98E-04 6.0 Other

I5 : H12 Actinolite 1.2 0.25 F 6.39E-04 4.8 Regulated

I5 : H12 Actinolite 2.4 0.12 F 2.94E-04 20.0 Regulated

I5 : H12 Non-asbestiform Actinolite 2.7 0.25 F 1.44E-03 10.8 Other

I6 : M4 Non-asbestiform Actinolite 2.6 0.12 F 3.19E-04 21.7 Other

I6 : M4 Actinolite 1.5 0.12 F 1.84E-04 12.5 Regulated

I6 : M4 Actinolite 5.5 0.49 B 1.12E-02 11.2 Regulated

I6 : M4 Actinolite 3.4 0.25 F 1.81E-03 13.6 Regulated

I6 : M4 Actinolite 2.9 0.25 F 1.54E-03 11.6 Regulated

I6 : H2 Actinolite 2.2 0.12 F 2.70E-04 18.3 Regulated

I6 : H2 Actinolite 1.2 0.12 F 1.47E-04 10.0 Regulated

I6 : H2 Non-asbestiform Actinolite 3.1 0.49 F 6.34E-03 6.3 Other

I6 : H2 Actinolite 4.6 0.12 F 5.64E-04 38.3 Regulated

I6 : H2 Actinolite 1.2 0.12 F 1.47E-04 10.0 Regulated

I6 : H2 Actinolite 2.1 0.12 F 2.58E-04 17.5 Regulated

I6 : H2 Non-asbestiform Actinolite 7.1 0.49 F 1.45E-02 14.5 Other

I6 : H2 Actinolite 0.9 0.12 F 1.10E-04 7.5 Regulated

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

RH HS-1

041922026-0009

Hand Sample#1 Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

J2 : L4 Non-asbestiform Actinolite 3.2 0.61 F 1158 4.05E-03 5.2 Other

J2 : L4 Actinolite 2.6 0.49 F 2.12E-03 5.3 Regulated

J2 : L4 Actinolite 8.5 1.76 F 8.95E-02 4.8 Regulated

J2 : I6 Non-asbestiform Actinolite 5.6 0.25 F 1.19E-03 22.4 Other

J2 : I6 Non-asbestiform Actinolite 1.2 0.25 F 2.55E-04 4.8 Other

J2 : I6 Non-asbestiform Actinolite 4.5 0.49 F 3.67E-03 9.2 Other

J2 : I6 Actinolite 2.9 0.12 F 1.42E-04 24.2 Regulated

J2 : G4 Actinolite 7.5 0.49 F 1160 6.12E-03 15.3 Regulated

J2 : G4 Non-asbestiform Actinolite 1.7 0.49 F 1.39E-03 3.5 Other

J2 : G4 Non-asbestiform Actinolite 14.3 1.23 F 7.36E-02 11.6 Other

J2 : G4 Actinolite 15.1 2.43 F 3.03E-01 6.2 Regulated

J2 : E5 Actinolite 2.2 0.12 F 1.08E-04 18.3 Regulated

J2 : E5 Non-asbestiform Actinolite 1.2 0.12 F 5.88E-05 10.0 Other

J2 : E5 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

J2 : E5 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

J2 : B6 Non-asbestiform Actinolite 11.9 0.25 F 2.53E-03 47.6 Other

J2 : B6 Non-asbestiform Actinolite 3.6 0.74 F 1162 6.70E-03 4.9 Other

J2 : B6 Actinolite 2.4 0.25 F 5.10E-04 9.6 Regulated

J3 : C5 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

J3 : C5 Actinolite 1.7 0.25 F 3.61E-04 6.8 Regulated

J3 : C5 Non-asbestiform Actinolite 5.3 0.86 F 1.33E-02 6.2 Other

J3 : C5 Actinolite 1.5 0.37 F 6.98E-04 4.1 Regulated

J3 : C5 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

J3 : F4 Non-asbestiform Actinolite 1.2 0.25 F 2.55E-04 4.8 Other

J3 : F4 Actinolite 1.7 0.25 F 3.61E-04 6.8 Regulated

J3 : F4 Actinolite 1.2 0.12 F 5.88E-05 10.0 Regulated

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

RH HS-1

041922026-0009

Hand Sample#1 Rock

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

J3 : F4 Actinolite 10.7 2.68 F 2.61E-01 4.0 Regulated

J3 : H6 Non-asbestiform Actinolite 2.2 0.37 F 1.02E-03 5.9 Other

J3 : H6 Actinolite 1.5 0.12 F 7.34E-05 12.5 Regulated

J3 : K3 Non-asbestiform Actinolite 8.7 0.49 F 7.10E-03 17.8 Other

J3 : K3 Actinolite 4.9 0.12 F 2.40E-04 40.8 Regulated

J3 : K3 Non-asbestiform Actinolite 1.2 0.12 F 5.88E-05 10.0 Other

J3 : M7 Actinolite 2.4 0.49 F 1.96E-03 4.9 Regulated

J3 : M7 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

J3 : M7 Actinolite 1.5 0.25 F 3.19E-04 6.0 Regulated

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

RH Vein#7

041922026-0010

Rock Sample

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

J4 : M2 Non-asbestiform Actinolite 4.7 0.74 F 1165 2.92E-01 6.4 Other

J4 : M2 Actinolite 2.4 0.12 F 3.92E-03 20.0 Regulated

J4 : M2 Actinolite 1.5 0.12 F 2.45E-03 12.5 Regulated

J4 : M2 Non-asbestiform Actinolite 1.2 0.12 F 1.96E-03 10.0 Other

J4 : M2 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J4 : M2 Actinolite 7.1 0.25 F 5.03E-02 28.4 Regulated

J4 : M2 Non-asbestiform Actinolite 1.7 0.12 F 2.77E-03 14.2 Other

J4 : M2 Actinolite 10.4 0.12 F 1.70E-02 86.7 Regulated

J4 : M2 Actinolite 9.5 0.12 F 1.55E-02 79.2 Regulated

J4 : M2 Actinolite 3.4 0.12 F 5.55E-03 28.3 Regulated

J4 : M2 Actinolite 0.8 0.12 F 1.31E-03 6.7 Regulated

J4 : M2 Non-asbestiform Actinolite 3.6 0.49 F 1167 9.80E-02 7.3 Other

J4 : M2 Actinolite 3.2 0.25 F 2.27E-02 12.8 Regulated

J4 : M2 Actinolite 3.6 0.1 F 4.08E-03 36.0 Regulated

J4 : M2 Actinolite 1.2 0.1 F 1.36E-03 12.0 Regulated

J4 : M2 Actinolite 1.2 0.25 F 8.50E-03 4.8 Regulated

J4 : M2 Actinolite 5.6 0.25 F 3.97E-02 22.4 Regulated

J4 : M2 Non-asbestiform Actinolite 10.2 0.74 F 6.33E-01 13.8 Other

J4 : M2 Non-asbestiform Actinolite 1.5 0.49 F 4.08E-02 3.1 Other

J4 : M2 Actinolite 3.1 0.1 F 3.51E-03 31.0 Regulated

J4 : M2 Actinolite 10.2 0.1 F 1.16E-02 102.0 Regulated

J4 : M2 Actinolite 2.9 0.12 F 4.73E-03 24.2 Regulated

J4 : M2 Actinolite 2.3 0.12 F 3.75E-03 19.2 Regulated

J4 : M2 Actinolite 1.2 0.37 F 1.86E-02 3.2 Regulated

J4 : M2 Actinolite 4.7 0.25 F 3.33E-02 18.8 Regulated

J4 : M2 Actinolite 7.6 0.25 F 5.38E-02 30.4 Regulated

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

www.emsl.com



EMSL Order: 041922026

Customer ID: PADP42

RH Vein#7

041922026-0010

Rock Sample

Grid Photo ID Mass Aspect Mineral 
ID Length Width Type Number (%) Ratio Class

Laboratory Sample ID:

Sample Description:

Mineral Type

Structure

Customer PO:
Project ID:

 

TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

J4 : M2 Actinolite 6.4 0.12 F 1.04E-02 53.3 Regulated

J4 : M2 Non-asbestiform Actinolite 3.4 0.49 F 9.25E-02 6.9 Other

J4 : M2 Actinolite 3.2 0.25 F 2.27E-02 12.8 Regulated

J4 : M2 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J4 : Actinolite 1.5 0.12 F 2.45E-03 12.5 Regulated

J4 : M2 Actinolite 4.9 0.98 F 5.33E-01 5.0 Regulated

J4 : M2 Actinolite 2.9 0.49 F 7.89E-02 5.9 Regulated

J4 : M2 Actinolite 4.7 0.49 F 1169 1.28E-01 9.6 Regulated

J4 : M2 Actinolite 2.7 0.12 F 4.41E-03 22.5 Regulated

J4 : M2 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J4 : M2 Actinolite 3.6 0.37 F 5.59E-02 9.7 Regulated

J4 : M2 Actinolite 5.5 0.25 F 3.90E-02 22.0 Regulated

J4 : M2 Actinolite 4.9 0.1 F 5.55E-03 49.0 Regulated

J4 : M2 Actinolite 3.4 0.1 F 3.85E-03 34.0 Regulated

J4 : M2 Actinolite 9.9 0.25 F 7.01E-02 39.6 Regulated

J4 : M2 Non-asbestiform Actinolite 3.6 0.25 F 2.55E-02 14.4 Other

J4 : M2 Actinolite 17.4 2.92 B 1.68E+01 6.0 Regulated

J4 : M2 Actinolite 10.4 0.25 F 7.37E-02 41.6 Regulated

J4 : M2 Actinolite 24.7 0.25 F 1.75E-01 98.8 Regulated

J4 : M2 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J4 : M2 Actinolite 14.8 0.37 F 2.30E-01 40.0 Regulated

J4 : M2 Actinolite 10.5 0.12 F 1.71E-02 87.5 Regulated

J4 : M2 Actinolite 3.6 0.25 F 2.55E-02 14.4 Regulated

J4 : M2 Actinolite 3.4 0.12 F 5.55E-03 28.3 Regulated

J4 : M2 Non-asbestiform Actinolite 4.1 0.25 F 2.90E-02 16.4 Other

J4 : M2 Actinolite 2.9 0.12 F 4.73E-03 24.2 Regulated
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TEM EPA 600/R-93/116

Analysis of Bulk Material Utilizing Analytical Electron Microscopy (Section 2.5.5.2) with Milling Prep 

Analytical Worksheet Report

Customer Sample Number: 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, 
NJ 08077
Phone: (800) 220-3675

J4 : M2 Actinolite 2.2 0.12 F 3.59E-03 18.3 Regulated

J6 : I3 Actinolite 7.6 0.25 F 5.38E-02 30.4 Regulated

J6 : I3 Actinolite 1.2 0.1 F 1.36E-03 12.0 Regulated

J6 : I3 Non-asbestiform Actinolite 1.2 0.25 F 8.50E-03 4.8 Other

J6 : I3 Actinolite 1.2 0.1 F 1.36E-03 12.0 Regulated

J6 : I3 Actinolite 8.3 0.12 F 1.35E-02 69.2 Regulated

J6 : I3 Actinolite 1.7 0.25 F 1.20E-02 6.8 Regulated

J6 : I3 Non-asbestiform Actinolite 3.7 0.49 F 1.01E-01 7.6 Other

J6 : I3 Actinolite 1.9 0.12 F 3.10E-03 15.8 Regulated

J6 : I3 Non-asbestiform Actinolite 1.2 0.12 F 1.96E-03 10.0 Other

J6 : I3 Non-asbestiform Actinolite 1.5 0.25 F 1.06E-02 6.0 Other

J6 : I3 Actinolite 1.2 0.1 F 1.36E-03 12.0 Regulated

J6 : I3 Non-asbestiform Actinolite 7.3 0.37 F 1.13E-01 19.7 Other

J6 : I3 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J6 : I3 Non-asbestiform Actinolite 7.8 0.49 F 2.12E-01 15.9 Other

J6 : I3 Actinolite 1.7 0.49 F 4.63E-02 3.5 Regulated

J6 : I3 Actinolite 6.4 0.12 F 1.04E-02 53.3 Regulated

J6 : I3 Actinolite 2.5 0.12 F 4.08E-03 20.8 Regulated

J6 : I3 Actinolite 6.4 0.25 F 4.53E-02 25.6 Regulated

J6 : I3 Non-asbestiform Actinolite 6.6 0.25 F 4.68E-02 26.4 Other

J6 : I3 Non-asbestiform Actinolite 1.5 0.12 F 2.45E-03 12.5 Other

J6 : I3 Non-asbestiform Actinolite 2.2 0.49 F 5.99E-02 4.5 Other

J6 : I3 Non-asbestiform Actinolite 13.1 0.12 F 2.14E-02 109.2 Other

J6 : I3 Actinolite 5.4 0.12 F 8.81E-03 45.0 Regulated

J6 : I3 Non-asbestiform Actinolite 19.9 0.25 F 1.41E-01 79.6 Other

J6 : I3 Actinolite 2.9 0.12 F 4.73E-03 24.2 Regulated
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Phone: (800) 220-3675

J6 : I3 Actinolite 1.5 0.25 F 1.06E-02 6.0 Regulated

J6 : I3 Actinolite 2.2 0.1 F 2.49E-03 22.0 Regulated

J6 : I3 Actinolite 8.8 0.12 F 1.44E-02 73.3 Regulated

J6J : I3 Non-asbestiform Actinolite 8.1 0.25 F 5.74E-02 32.4 Other

J6 : I3 Non-asbestiform Actinolite 16.1 0.25 F 1.14E-01 64.4 Other

J6 : I3 Actinolite 12.6 0.12 F 2.06E-02 105.0 Regulated

J6 : I3 Actinolite 9.2 0.25 F 6.52E-02 36.8 Regulated

J6 : I3 Actinolite 2.6 0.25 F 1.84E-02 10.4 Regulated

J6 : I3 Non-asbestiform Actinolite 2.9 0.74 F 1172 1.80E-01 3.9 Other

J6 : I3 Non-asbestiform Actinolite 1.5 0.25 F 1.06E-02 6.0 Other

J6 : I3 Actinolite 4.7 0.12 F 7.67E-03 39.2 Regulated

J6 : I3 Actinolite 2.9 0.12 F 4.73E-03 24.2 Regulated

J6 : I3 Non-asbestiform Actinolite 9.3 1.72 F 3.12E+00 5.4 Other

J6 : I3 Actinolite 1.9 0.37 F 2.95E-02 5.1 Regulated

J6 : I3 Actinolite 1.7 0.12 F 2.77E-03 14.2 Regulated

J6 : I3 Actinolite 2.9 0.25 F 2.05E-02 11.6 Regulated

J6 : I3 Actinolite 2.9 0.1 F 3.29E-03 29.0 Regulated

J6 : I3 Actinolite 8.3 0.1 F 9.41E-03 83.0 Regulated

J6 : I3 Actinolite 1.5 0.12 F 2.45E-03 12.5 Regulated

J6 : I3 Actinolite 1.2 0.12 F 1.96E-03 10.0 Regulated

J6 : I3 Actinolite 8.5 0.25 F 6.02E-02 34.0 Regulated

J6 : I3 Non-asbestiform Actinolite 0.8 0.12 F 1.31E-03 6.7 Other

J6 : I3 Non-asbestiform Actinolite 1.2 0.25 F 8.50E-03 4.8 Other

J6 : I3 Actinolite 1.2 0.1 F 1.36E-03 12.0 Regulated

J6 : I3 Actinolite 0.6 0.12 F 9.79E-04 5.0 Regulated

www.emsl.com


	19 09 24 19 REPA Cover Letter_9.24.19.pdf
	19 09 23 19 Erskine 9 23 19 Review of EMSL-DEP Re-Analyses 9-23-19
	Table  1 .pdf
	DEP-EMSL Asbestos Reanalysis Review.pdf
	Comments- DEP comment and Reanalysis by TEM.pdf
	August_21_2019 DEP Test Results- QA.pdf
	041922026.2.pdf
	041922026_001.bs
	041922026_Bench







