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I. SUMMARY

AES International was contracted to perform the first phase of sampling and analyses of
dust, soil and bulk materials present inside the regulated area of Olefins facility, Tallaboa
Industrial Park and compare the data with the results of dust samples collected from
selected areas/properties located around the site. The main purpose was to investigate the
presence of Naturally Occurring Asbestos (NOA) rocks versus men made asbestos
products present in the vicinity of the Tallaboa Ward, municipality of Penuelas. The
investigation included using fingerprinting methods for the asbestos containing dust
found within and outside Olefins facility. Fingerprinting was used in the past in
establishing a connection between materials in dust samples and potential sources.

Methods used included Polarized Light Microscopy (PLM), Transmission Electron
Microscopy (TEM) and Scanning Electron Microscopy (SEM)/X-ray Energy Dispersive
Spectrometry (EDS) analysis.

It was demonstrated thru mineral assays and compositional matches in aluminum and
iron contents that main source of dust contaminated with Chrysotile outside Olefins
facility is not from the ACM found inside the Olefins facility but rather from Naturally
Occurring Asbestos (NOA) found as Serpentinite rocks commonly used as gravel for dirt
roads, parking lots in the areas, or backfill for the asphalt roads. The source of

Serpentinite is from the local quarries that were and are still active in the south-west part
of Puerto Rico. '

Con&amination caused by deterioration of asbestos ‘containing TSI present in the
industrial facilities around the area does not show a significant contribution to the general
high asbestos background observed in the area.

There are other additional sources of potential contamination of the Tallaboa
Encarnacion Community. Uncontrolled renovation/remodeling activities conducted at
residential/commercial properties within the community are evident sources that can
affect ACM observed in the area and significantly contaminate the surrounding
properties.

Construction debris with asbestos-containing corrugated panels was found approximately
2.2 miles away from the neighborhood, on the beach area. The presence of ACM waste
thrown on the beach may suggest that some renovation activities in the surrounding
neighborhoods were not conducted in accordance to federal and local regulations and
requirements, which adds to their potential of being a source.
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1.0 PROJECT OBJECTIVES

AES International was contracted to perform the first phase of sampling and analyses of dust,
soil and bulk materials present inside the regulated area of Olefins facility, Tallaboa Industrial
Park and compare the data with the results of dust samples collected from selected
areas/properties located around the site. The main purpose was to investigate the presence of
Naturally Occurring Asbestos (NOA) versus men made asbestos products, using fingerprinting
methods for the asbestos containing dust found within and outside Olefins facility.
Fingerprinting of dust from ground zero was used by the EPA after 9-11 to determine areas
where cleanup efforts were needed (1, 2, and 3).

2.0 BACKGROUND INFORMATION

The Puerto Rico Olefins facility (Site) (See Appendix I) is located at Road 385, KM 5.4,
Tallaboa Poniente Pefiuelas, Puerto Rico. During a visual inspection, the U.S. Environmental
Protection Agency (EPA) claimed to have received information from a neighbor that fugitive
dust clouds were migrating out of the facility during demolition activities conducted by
HOMECA Recycling Center Inc. (Homeca), resulting in potential asbestos contamination
throughout the Site and in residential neighborhoods downwind of the Site. Subsequently EPA
conducted a number of sampling events presented herein:

2.1 EPA’s Phase I Sampling

On November 21, 2013, as part of Phase I of the Removal Assessment, Weston (an EPA
contractor) mobilized to the Site to perform multi-media sampling. Five bulk samples, including
one field duplicate, four soil samples, including one field duplicate, and ten wipe samples,
including one wipe blank were collected. Samples were collected from outside areas where
suspected asbestos contamination may have occurred and inside areas where asbestos may have
entered the building.

On December 13, 2013, as part of Phase I of the Removal Assessment, Weston remobilized to
the Site to collect two additional bulk samples. Samples were collected from outside areas where
suspected asbestos contamination may have occurred.

Based on the analytical results of the samples collected as part of Phase I of the Removal
assessment, asbestos was detected in bulk samples ranging from non-detect to 40% amosite and
20% chrysotile, in soil samples ranging from 3 amosite/chrysotile asbestos structures to 9
amosite/chrysotile asbestos structures, and in wipe samples ranging from 7,760 structures per
square centimeter (str/cm?) to 374,000 str/cm®. The two additional bulk samples collected on
December 13, 2013 were both non-detect for asbestos.

2.2 EPA’s Phase II Sampling
On December 4 and 5, 2013, as part of Phase II of the Removal Assessment, Weston mobilized

to the Jorge Lucas Perez Valdivieso School, located approximately 0.25 miles southeast of the
Site, to conduct air sampling activities within classrooms identified by the EPA. Three air
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sampling stations within eight of the schools classrooms (CR01 through CR08) were established,
but only one of the air samples from each of the classrooms was submitted for asbestos analysis.
Based on the analytical results of the samples collected as part of Phase II of the Removal
Assessment, chrysotile asbestos was detected in 8 of the 10 field air samples submitted for
asbestos analysis. The total number of asbestos structures in the positive detections ranged
between 2 and 25. The reported concentrations in the positive detections ranged between 0.0004
structures per cubic centimeter (s/cc) and 0.0032 s/cc.

2.3  EPA’s Phase III Sampling

On December 12 and 13, 2013, as part of Phase IIIA of the Removal Assessment, Weston
mobilized to the Jorge Lucas Perez Valdivieso School to perform wipe dust sampling within the
classrooms of the school. The areas identified in each classroom to be sampled were the
entrance, near a window, and the dustiest area in the room. A total of 90 wipe samples,
including five field blanks and one lot blank, were collected from 28 classrooms

Based on analytical results of the samples collected as part of Phase IIIA of the Removal

Assessment, Chrysotile asbestos was detected in wipe samples ranging from non-detect to
363,000 str/cma.

On December 17 through 19, 2013, as part of Phase IIIB of the Removal Assessment, Weston
mobilized to the Tallaboa Encarnacion Community to perform wipe sampling on the exterior of
several properties. A total of 27 wipe samples, including two field blanks, were collected from
24 properties. Asbestos was detected in wiple samples from non-detect to 32,200,000 str/cma.

On January 2 and 3, 2014, as part of Phase IIIC of the Removal Assessment, Weston and the
Puerto Rico Environmental Quality Board (IEQB) mobilized to background locations, selected by
the EPA, at different distances and directions from the Site. Properties P0029 through P0032
were located over five miles northwest of the Site; properties P0033 through P0036 were located
over one mile north of the Site; and properties P0037 through P0040 were located over two miles
southeast of the Site. Wipe samples were collected and submitted for asbestos analysis via
ASTM 6480-05 Method. A total of 13 wipe samples, including one field blank, were collected
from 12 properties. Analytical results of the samples collected range from non-detect to 160,000
str/em” Chrysotile.

As part of Phase IIID of the investigation, Weston conducted wipe sampling at the Head Start
Encarnacién School located approximately 0.5 miles south of the Site. EPA collected five
samples from inside the classrooms. Chrysotile asbestos was detected in wipe samples ranging
from 2,910 str/cm? to 41,700 str/cm’.

EPA concluded that while air samples show that the asbestos in the school’s air is below health-
based screening levels, the asbestos present in the dust does appear to be elevated. If this
asbestos became airbome it could pose a health risk.

RX9

Page 5 of 390



2.4 EPA’s Phase IV Sampling

As part IV of the investigation conducted from March 4 through 27, 2014, Weston was
mobilized to the Tallaboa Encarnacion area in Pefiuelas, Puerto Rico to perform indoor air (PCM
and TEM) and micro vacuum sampling activities at 32 residential/commercial properties
(property PO0OOS is considered two separate properties) located within 0.25 miles of the Site.

The PCM analytical results of the air samples collected show fiber content ranging from <0.001
fibers per cubic centimeter (f/cc) to 0.02 F/cc. TEM analytical results of the air samples
collected as part of Phase IV show presence of chrysotile, anthophyllite, actinolite, or tremolite
asbestos fibers in 16 of the 32 properties sampled. The reported concentrations in the positive
detections ranged between 0.00018 s/cc to 0.5299 s/cc. Six properties (including the separated
property PO00O8) contained asbestos concentrations which exceeded EPA’s Site-Specific Action
Levels of 0.0009 s/cc for residential properties and 0.002 s/cc for commercial properties.

Dust samples collected using micro-vacuuming show presence of chrysotile, actinolite, or
amosite in 26 of the 32 properties sampled. The reported concentrations in the positive detections
ranged between 231.3 str/cm® to 12,782,000 str/cm®. In addition, thirteen properties (including
the separated property POO08) contained asbestos concentrations which exceeded EPA’s Site-
Specific Action Levels of 5,000 s/cm”.

3.0 SAMPLING METHODOLOGY

Dust samples were collected by AESI using ASTM method D5756 “Test Method for Microvacuum

Sampling and Indirect Analysis of Dust by Transmission Electron Microscopy for Asbestos Mass
Surface Loading”. | {

Bulk samples were collected from suspected Thermal System Insulation (TSI) materials present on
the pipes laying on the ground at the site, or on selective installed components at the site. Bulk
samples were collected in accordance to EPA ERT SOP 2015 (1994).

Soil and aggregate samples were collected at the site from the surface up to a depth of 2”” using a

plastic spoon. Soil samples were collected using guidelines specified in EPA ERT SOP 2012, Soil
sampling.

AESI technicians used Level C PPE that included Purifying Air Powered Respirators (PAPR) with
HEPA filters, coveralls, head coverings, steel toes boots and gloves while collecting the samples
inside the site, as materials are friable ACM and the work area was declared as regulated area.

4.0 SAMPLING STRATEGY AND DESCRIPTION OF SAMPLES

Initially the sampling strategy was developed based on Weston’s data and was directed to
selected sites, on, or in the vicinity of locations where high concentration of asbestos fibers in
dust/bulk/soil were reported to be present. Upon completion of the initial studies, additional
samples were collected from rocks/gravel and from waste/debris suspected to be the source of
contamination.
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The sampling events were focused on five areas:

a.

Areas surrounding the site where high concentrations of asbestos (mainly chrysotile) in dust
were reported by EPA (see Table 1). There was no access to residential properties tested by
EPA, therefore samples were drawn as close as possible to the specific properties listed in
Table 1. Dust samples in the school area were expected to show low asbestos concentrations
(if any), as cleaning activities were conducted by Homeca subsequent to EPA’s sampling
phase. At least one sample was collected from each of the dust sampling phases I thru III
(see Table 1).

Area within site where asbestos chrysotile and/or amosite were reported by EPA to be
present on insulation debris spread on the floor, in soil, or as dust on the surface (see Table
1). Selective bulk samples, representative of the insulation, were collected initially from the
pipes with insulation lying on the floor. Dust samples were collected from two locations, but
in one of the locations (front flare) the soil was covered with grass. An additional bulk
sample was collected at a later phase from the TSI of a distillation column in the vicinity of
vessel OV-302.

A quarry in Yauco and an outcrop in Media Quijada where representative samples from
Serpentinites rocks were collected.

Area around intersection of state road PR-127 with an unpaved dirt road where selected
gravel samples were collected.

Beach area in the vicipity of Encarnacion ward where samples were collected‘ from selective
piles of debris/waste present.

Sampling point’s locations and photo logs of the samples collected are shown in Appendix II
Additional documentation for samples collected from areas previously not sampled by Weston is
also included in Appendix IL
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Table 1. Location of AESI and Weston sampling points and concentration of asbestos structures
in Weston samples (Data from Weston reports).

EPA
SAMPLING WESTON SAMPLE WESTON AESI SAMPLE
PHASE LOCATION/CONCENTRATIONS SAMPLE ID LOCATION AESI SAMPLE ID
Area OV409-bulk sample-Amosite 2%, Chrysotile
20% ACM-004-001 Bulk, area OV409 B-OL-OV409-ER1
Front flare-dust-Amosite/Chrysotile (102,000 str/cm2) | W-001-001 Dust, front flare D-OL-FF-ER2
Front flare-soil-Amosite/Chrysotile-0.1% S0001-0006-001 Soil, front flare S-OL-FF-ER3
Phase I Front flare-bulk-Amosite-40%, Chrysotile-2% ACM-003-001 Bulk, front flare B-OL-FF-ER4
Scrap metal front Crane-dust-Chrysotile (252,000 Dust, front of previous
str/em2) W-003-001 crane D-OL-SM-ER6
El Velorio-outside porch-dust- (374,000).- Dust, El Velorio, front
Amosite/Chrysotile W-008-001 porch D-EV-FP-ERI
Classroom 10, entrance/near window-dust (desk near Dust. hatlway. Ist
window, vinyl 146,000 and concrete floor entrance P0002-CR10- bld ? Y, D-JLPV-CR10-1F-H-
194,000 str/cm®). WPQ1-01 & ER5
Phase IIIA
Classroom 19-dust (shelf, wood, dusty area 363,000 P0002-CR19- Dust, hallway, bldg. D-JLPV-CR19-1F-H-
School str.cm?). WP03-01 next to basketball court | ER4
Classrooms 23-dust (metal bottom of student desk P0002-CR23- Dust, hallway, 2nd D-JLPV-CR23-2F-H-
257,000 str.cm?) WP03-01 floor, Adm. Bldg. ER3
Emergency generator, facility entrance-dust-
Chrysotile (8,730.000) P0005-WP01-01 Dust, Gulf facility
entrance D-TEC-GULF-GS-ERS8
Top of air conditioning, facility entrance,-dust- PO006-WP01-01 Dust, AR Exchange
Phase ITIB Chrysotile (32,200.000) Boiler D-TEC-ARE-P0006-ER7
Community | .
Top of garage wall-dust-Chrysotile (178,000
Tallaboa potgarg g ¢ ) P0018-WP01-01 Dust, corner street 2 D-TEC-P0018-C2-ER12
Dust, Ltreet 2,
Top of table-garage-dust-Chrysotile (146,000) P0021-WP01-01 intersection with 4 D-TEC-P0021-C2-ER11
Dust MV, bus stop
Bus stop, seat, concrete-dust- (160,000) P0036-WP01-01 bench, Rd 385, Int. D-NOW-P0036-BS-
384 ERI10
(10/2/14)
. Dust, traffic barrier D-NOW-P0035-TB-
Traffic barrier, metal-dust- (116,000) P0035-WP01-01 rd.384, km3.2 ER09
Dust wipe, bench left
side bus stop
D-385-W-ERI
Phase IIIC (10/23/14) Ra.
Dust MV, bus stop D-NOW-P0036-BS-ER1
bench, (11/11/14)
Dust wipe, bus stop
bench, (11/11/14) W-NOW-P0036-BS-ER1
Dust MV, bus stop
bench, (11/18/14) D-NOW-P0036-BS-ER1
Dust wipe, bus stop
bench, (11/18/14) W-NOW-P0036-BS-ER1
Headstart, entrance, concrete floor-dust- Chrysotile Dust, exterior next to
Phase IIID |, 799 P0014-WP02-01 playground D-HS-PG-ER2
6 RX 9
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5.0 ANALYTICAL LABORATORY AND QUALITY CONTROL

Laboratory used to analyze samples for fingerprinting investigation is MVA Scientific
Consultants (“MVA”), an independent analytical testing laboratory and consulting company
located in Duluth, Georgia. MVA provides services to the environmental, pharmaceutical,
nanotechnology, stack testing, industrial quality control, and litigation industries. MVA took
part in the response to the attack on World Trade Center in New York, by characterizing samples
of dust from the area to determine the properties and components of the dust. This
characterization or "fingerprinting" of dust from ground zero was used by the EPA to determine
areas where cleanup efforts were needed.

Analytical methods used for fingerprinting are described in Appendix V for each batch of
samples. Generally, the samples were initially analyzed under an Olympus SZ-10
stereomicroscope at magnification from 7x to 40x. Forceps and tungsten needles were used to
collect representative portions of the particulates found in the samples. The particulate was then
transferred onto a microscope slide and mounted in Cargill refractive index liquids for analysis
by Polarized Light Microscopy (PLM) using an Olympus BH-2 PLM microscope with a
magnification range from 100X to 1,000X. The PLM analysis for asbestos followed the
EPA/600/R-93/116 method.

Field blanks were collected with every batch of dust samples. All laboratory results were
validated. Split bulk/soil/insulation samples were sent to both, MVA and AESI, a NVLAP
accredited laboratory for asbestos PLM analysis (see Credentials in Appendix III). The results of
the split samples are summarized in Appendix III. All QA/QC samples results were found to be
within the acceptable limits set up by requirements of NVLAP program.

6.0 RESULTS AND DISCUSSION |
Discussion of data/results will be around a number of aspects that include:

e Interpretation of Weston dust data collected by wipes and micro-vacuuming using ASTM
standard D7390-7 (section 6.1).

e Results of fingerprint studies for dust samples collected from areas outside site and
comparison of data against Natural Occurring Asbestos (NOA) outcrops and commercial
products (section 6.2).

6.1 Interpretation of EPA/Weston Data from Wipes and Micro-vacuuming
Samples-ASTM standard D7390-7.

Between November 21, 2013 and March 27, 2014 Weston collected dust and soil, or air, and/or
bulk samples during four sampling phases (I thru IV). From the examination of Weston dust
samples results the following can be summarized:
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a. One hundred twenty three (123) dust samples were collected in Phases I thru III using the
ASTM wipe method (D6480-05). Ninety seven (97) samples out of the one hundred
twenty three (123) dust samples (excluding blanks), collected outside Olefins facility, are
showing only Chrysotile as the asbestos mineral present. Only two (2) samples are
showing both Amosite and Chrysotile and one (1) sample shows Chrysotile and
Actinolite. The other samples have reported asbestos fibers below the limit of detection.

b. Five (5) samples out of the nine (9) dust samples collected inside Olefins facility are
showing Chrysotile and four (4) samples are showing Chrysotile and Amosite. Four (4)
bulk samples are showing both Amosite and Chrysotile, same as the four (4) soil samples
collected.

c. One hundred (100) air samples, including two lot blanks and five field blanks, and one
hundred and three (103) micro vacuum samples (method ASTM D 5755-09), including
two lot blanks and five field blanks were collected during Phase IV. Chrysotile,
Anthophyllite, Actinolite, or Tremolite were detected in the air samples collected from 16
of the 32 properties tested. Chrysotile, Actinolite and/or Amosite were detected in the
dust samples collected from 26 of the 32 properties tested. Amosite was only detected in
one dust sample.

There is no data interpretation in the reports of Phase I thru III generated by Weston, but only
statements related to ranges of dust concentrations. Interpretation of data during sampling Phase
V is based on Site-Specific Action Levels for air sampies (0.0009 s/cc for residential properties
and 0.002 s/cc for commercials) and 5,000 s/cm? for dust samples.

Interpretation of the data produced by the dust methods has been controversial. Some
investigators calculate the mass of the asbestos in the dust and suggest that only levels above 1
percent are subject to government regulations. Visible dust in an area where asbestos-containing
materials have been disturbed is considered asbestos-containing material as well by USEPA and
OSHA, but no government regulations use data on asbestos in settled dust as determined by any
of the ASTM methods. Another interpretation of the dust data is reference levels based on
observations made by experienced industrial hygienists, in which a level less than 1,000
structures per square centimeter is considered “background,” greater than 10,000 structures per
square centimeter is considered “above background,” and above 100,000 structures per square
centimeter is considered “high.”

There are no regulatory standards established to determine what asbestos dust contamination is.
Contamination extent can be determined by comparative studies, but the same sampling
collection method has to be used for the samples to be compared. The results of EPA/Weston’s
sampling events, Phases I thru III against Phase IV, are not comparable one to each other as the
efficiency of dust collection on a given surface is likely to be different for wipes and micro-
vacuum method (see ASTM standard D7390-07, 6.2.1.3, reference to Crankshaw et all, see also
bus station experiment Table 1). Consequently, Phase I thru III and Phase IV will be discussed
separately.
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ASTM standard D7390-07 was developed to evaluate dust on surface by comparing two
environments. According to the standard, there are two ways the comparison can be done:

1. Comparison to the background

If one environment is typical to the building (or area) this could be used as the source of
background samples against which study samples from the area in question shall be
compared.

2. Comparison to control

One environment may be taken as control against which to compare study samples from
other area.

If comparison to the background will be done, there is a need to establish what is background, or
define an area that represents background. For each group of samples, one collected from the
background area and one collected from the contaminated area, there will be a need to calculate
the asbestos loadings along with upper and lower 95% confidence limits on this estimate. Once
the calculations are completed there are two ways to determine if there is a difference between
the two areas:

a. Compare the confidence limits of the two groups. If the two sets are clearly the same, or
completely different, there is no more need for further comparison and areas could be
declared either non-contaminated (if there is no difference) or contaminated (if there is a
difference). | Confidence limits are considered to be overlapped if the upper confidence
limit of group of samples with the lower estimated mean exceeds tte lower confidence
limit of the g'ltoup of samples with the higher estimated mean If the confidence limits do
not overlap then the asbestos loadings are different. No further action is required.

b. If comparison is inconclusive, or if another way of comparison is needed, a Z test must be
performed.

The standard stipulates: “If the mineral form of the asbestos in the two sets of samples (study
samples and control or background samples) are different, the sites cannot be considered
equivalent in terms of dust loadings and additional investigation may be necessary”.

It is also important to mention that sample collection method can affect the results. Variability
between different types of sampling methods was previously noted by Crankshaw, Perkins and
Beard in “Overview of settled dust methods and their relative effectiveness”, 2000. They noted
that microvac methods tend to more accurately reflect potential re-entrainable asbestos, while
wipe samples tend to more accurately reflect all accumulated asbestos. They mentioned
however, that the real world samples will be likely to have substantial variability attributable to
the samples themselves and not to the method or to the personnel collecting the samples.
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The probability that sampling method may affect the results was tested as a part of this study and
the results are shown in Annex Al. The results are showing that the two methods generate
different results and therefore cannot be compared against each other.

6.1.1 Statistical Interpretation of Dust Data for dust wipes samples collected by Weston from
outside the site.

All data of dust wipes samples containing Chrysotile collected outside Olefins facility was
initially examined. The data (str/cm?) is presented on the graph below (Figure 1) in accordance
to sampling events (I thru III) performed by Weston. It can be clearly observed that there are
two (2) outliers way above all the others and both are from samples located in the area south-east
of the Olefins plant (Weston samples PO006-WP1-01 and PO005-WP01-01), close to state road
PR-127.

L$L UsL

# of samples

11,60 29,000 97,200 363,000 21,902,134
Asbestos structures (str/cm2)

4,370

Figure 1. Frequency Histogram for outside Olefins dust wipes data
(Data from Weston reports I thru III)

The two outliers and the two highest values above 400,000 str/cm® present in the Encarnacion
Community are from samples located in the same area (see Figure 2 air photo below from
Weston report, Phase IIIB sampling) and are close to state road PR-127.
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Figure 2. Dust sampling points (Highlighted) found by Weston to contain Chrysotile
concentrations higher than 400,000 str/cm” (data from Weston report ITIB).

Following D7390-d7 ASTM protocol, calculations for the weighted averJge of asbestos structures
and 95% confidence limits for all samples were performed. Comparative results of the outliers with
all the other areas fampled during sampling Phases I through III are preselnted in Table 2. Clearly
outliers results are way higher than the background.  Therefore, the samples representing the
outliers area may be considered as having excessive Chrysotile content above the general
background. Same can be said, although to a less extent, about the community samples which are
also showing results above the UCL (Upper Confidence Limit) of the background samples.

Therefore, there are two questions to be answered:

1. Why are the asbestos background concentrations so high?

2. What is the source of the asbestos contamination for sites locations showing asbestos
concentrations above the background levels?

The background and the potential sources of contamination will be further discussed in Section
6.2. It is noticeable that asbestos counts’ range in the 6 miles radius background are above the

school and headstart ranges suggesting no contamination above background levels is present in
these two sites.
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Table 2. Comparison of results for asbestos structures and confidence limits for dust wipes
sampled during Phases I thru III.

Site LCL (95%) Weighted Average UCL (95%)

Two outliers-Area A 13,145,000 14,599,000 16,113,000
Community (except 2 outliers) 31,297 34,009 37,128
School 7,420 7,650 7,910

Headstart 11,058 14,170 17,848
Background 6 miles radius 18,963 22,004 25,284

6.1.2 Statistical Interpretation of Dust Data for micro-vacuum samples collected by Weston
outside the site (Sampling event IV)

All micro-vacuum data (str/cm®) containing Chrysotile collected from the interior of the
properties located outside Olefins facility were initially plotted and are shown in the graph below
(Figure 3). It can be clearly observed that there is one (1) outlier (12,728,000.0 str/cm?) much
higher than the other samples. The Chrysotile outlier is located in the residential part of property
P0008 (Weston sample I.D. P0O008-MV04-01), where construction activities were mentioned as
going on at the sampling time (see Weston’s Table 4 in the Phase IV sampling report).
Anthophyllite was also observed in the micro-vacuum sample collected from the commercial
part of the structure.

| 12,000,000 |
‘ 10,000,000
8,000,000
6,000,000

4,000,000

Asbestos fibers (str/cm2)

2,000,000 -

0 egmupmironyfeunnsoneimmepitspa st
15 913172125293337414549535761656973778185899397

Figure 3. Distribution of asbestos TEM-data (str/cm?)
for dust micro-vacuum samples collected from the interior properties
(Data from Weston report #IV)
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Results of Chrysotile in dust of property POO08 are much higher than the entire area sampled
using micro-vacuum method, as the UCL (95%) of all the remaining data is observed to be 4,683
str/cm’ (weighted average is 4,610 str/cm” and LCL is 4,555 str/cm®). Therefore, the property is
considered as an outlier, as having excessive Chrysotile content. The same property was
previously identified as containing levels of Chrysotile above 400,000 str/cm?® in dust wipe
samples.

As mentioned, Weston identified ongoing construction activities in the residential part of the
P0008 structure. A pile of construction debris is visible in the front of the property. There is a
possibility that property PO0OO8 was contaminated during construction activities that perturbed
the PACM (popcorn ceiling reported in the commercial part to be present but no analytical data
are available, see Figure 4 below). Such contamination may also affect the other properties
around. Pictures of the spray on ceiling are shown in Figure 5. Clearly the spray on ceiling
appears to be friable, its physical condition is damaged on the exterior of the first floor. There
appear to be some residuals left on the ceiling of the second floor.

In addition to spray on ceiling (popcorn) present in property PO00S, spray on ceiling was also
identified be Weston in Phase IV sampling report to be present in property P0006, which was
one of the two outliers identified in statistical analysis conducted for dust wipes samples. There
was no access to inside property to sample, or further assess the condition of the materials.

Figure 4. General view of Commercial (bottom) and Residential (top)
Property PO00S.
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Figure 5. Suspected ACM (spray on) present on ceiling, first floor outside (left) and inside
(right)-Commercial part of property PO00S.

6.2 Results of Fingerprint Studies for Dust samples and Comparison Against
Natural Occurring Asbestos (NOA) Outcrops and Commercial products.

6.2.1 Results of Dust samples, Areas Outside Oieﬁns Facility

The results of dust samples collected by AESI fr(£m areas outside the site are shown in Tables 3a
and 3b. Eleven (11) dust samples and two (2) field blanks were collected and they are included
in the chain of custody of samples collected on 10/1/2014 and 10/2/2014. Samples were initially
analyzed by Polarized Light Microscopy (PLM), followed by analysis by Transmission Electron
Microscopy (TEM). Scanning Electron Microscopy (SEM) was also used. A report of
analytical results is provided in Appendix V under MV A Report #1.

Amosite asbestos was not identified in any of the dust samples collected outside the site but only in
one dust sample collected inside the site. Amosite was also identified in the samples collected from

insulation materials present inside the site.

The PLM, TEM and SEM results (See Table 3a and 3b below) are showing two Mg-silicates of
the serpentine group present in five samples:

e Chrysotile asbestos fibers and bundles (fibrous serpentine) was detected in 8 samples.
e Lizardite (non-fibrous serpentine) were detected in five (5) samples.

14
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Traces of both Chrysotile and Lizardite were found in the following dust samples (see Figure 6
for location of Sampling Points):

e D-TEC-ARE-PO006-ER7-Dust from the facilities of AR Exchange Boiler Specialist,
exterior, Tallaboa Encarnacion Community.

o D-TEC-GULF-GS-ER 8-Dust from Gulf facility entrance, Tallaboa Encarnacion Community

e D-NOW-P0036-BS-ER10-Dust bus stop bench Rd.385 intersection with state road PR-384

e D-TEC-P0021-C2-ER11-Dust on the sidewalk, front of house located on the corner of street
2 and intersection with street 4 in Tallaboa Encarnacion Community.

e D-TEC-P0021-C2-ER12-Dust corner of street 2, west of streets 2/4 intersection.

Traces of Chrysotile only were found in the following dust samples:

e D-EV-FP-ERI1 (PLM and TEM)-Dust from the porch entrance to El Velorio Bar, located
on state road PR-127 to the south-southeast of the Site, in the Pueblito ward.
o D-HS-PG-ER2 (TEM)-Dust from exterior, next to playground, Headstart

e D-JLPV-CR19-1F-H-ER4 (TEM)-Dust from hallway, next to basketball court, JLPV
school.

Table 3a. Summary of Analytical Results for Samples Collected 01 October 2014

' PLM Analysis Additional Material TEM Analysis Comments
’ MVA#  Samplel D. Results (l)l;)sl:::v . da erias Results
Y | !
Carbonate, Iron/Rust, Calci del Iron/Rust adhering to
| Trace Quartz, Cellulose, Insect a.cleand eay Chrysotile (PLM
72124} D-EV-FP-ER1 C . artz, Lellulose, insec minerals, two S0 1[le ( )
hrysotile arts, Rubber, Tarry Chrysotile bundles | Trace Fe/Al'present in
‘ Particles Chrysotile (TEM)
| -
Calcic and clay .
. Trace Fe/Al present in
Z2125| D-HS-PG-ER2 Cellulose, Carbonate, mmera'ls, two Chrysotile (TEM)
‘ NAD Quartz Chrysotile fibers
Carbonate, Quartz,
72126 D JL2PIX I—?— R23 NAD Cellulose, Paint, Clay minerals | Small sample volume
ER3 Rubber
79127 D-JLPV-CR19- Clay Trace Fe/Al present in
1F-H- NAD Cellulose‘, Carbonate, minerals, Chrysotile (TEM)
ER4 Cotton, Hair, Insect Parts one
Chrysotile
D-JLPV-CR10- Carbonate, Quartz,
1F-H- Cellulose, Plant Debris, .
72128 ERS5 NAD Tnsect Parts, Clay minerals | Small sample volume
' Plastic/Polymer
72129 BLK-ER6 NA NA NAD IASTM D5755 Analysis
NA — Not Analyzed
NAD - No Asbestos Detected
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Table 3b. Summary of Analytical Results for Samples Collected 02 October 2014

PLM Analysis TEM Analvsi
Results Additional nalysis
MVA#| SampleL D. % Materials Results Comments
L Asbestos
. Lizardite . . .
- - - ’ . SEM (Cl 1s, lizardit
72130 PDO(F)F(E(_:E:A%}E Ch];;lz(c:)e:ile Carbonate, Clay minerals, (Clay minerals, lizardite)
Iron/Rust, Quartz, OCIL‘;Y e
Cellulose fiber son
NAD Lizardite, S el SEM (Clay minerals, lizardite,
D-TEC- ne Chrysotile quartz) Trace Fe/Al present
72131 Carbonate, o ) i
GULF- uartz. Feldspar fiber, one in Chrysotile (TEM)
Quartz, par, )
GS-ER8 Pollen chrysotile
Carbonate, Quartz,
Cellulose, Plant )
72132 D-N?r\g-gl({)(gB > NAD Debris, Insect Clay minerals -—-
Parts, Rubber,
Iron/Rust, Fungal
Trace Fe/Al present in
Lizardite, Quartz Clay .
D-NOW-P0036- ’ ’ ineral Chrysotile (TEM)
22133 BS-ER10 NAD LIS e [Five additional structures
Iron/Rust, . detected during D5755
Hornblende ghrg Totlle analysis -Ireported separately]
undle
Lizardite, Quartz
D-TEC-P0021- Trace ’ ’ . .
72134 C2-ER11 Chrysotile ' Carbonate, Calcic and clay miner ---
Iron/Rust,
Feldspar
N 2 Trace Fe/Al present in Mg-
D-TEC-P0018- Lizardite, Clay minerals and ;
22135 C2-ER12 NAD Magnetite, four Chrysotile reduced Chrysotile (TEM)
Quartz, fibers/bundles
Carbonate
[Analysis via D5755 -
72136 BLK-FB-ER13 NA NA NAD reported separately|
NA - Not Analyzed
NAD — No Asbestos Detected
16
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Figure 6. Distribution of Chrysotile and Lizardite in Dust Samples collected Inside/Outside
Olefins facility

=
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Chrysotile and Lizardite found in the dust samples consistently exhibit trace amounts of
aluminum and/or iron (see Table 4). MVA reported that Chrysotile examined via TEM-EDS
(Table 7 in their report) in dust samples analyzed exhibited iron levels ranging from 0.8% to
6.8% and aluminum levels as high as 4.2%. Substitutions of either magnesium or silicon for
aluminum and of magnesium for iron are well documented, although not commonly seen in
commercial asbestos-containing products. Magnetite (Fe304) was also observed in one sample.
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Table 4. EDS Characterization (atomic weight percent) of Chrysotile structures detected in

settled dust samples collected from outside and inside Olefins facility.

MVA # AES Sample 1.D. Mg Al Si Fe [0)
72124 D-EV-FP-ER1 28.6 0.7 22.6 23 45.8
25.0 1.4 24.0 3.6 46.1

79125 D-HS-PG-ER2 274 0.0 25.1 0.8 46.8
25.5 1.2 24.5 2.4 46.4

22127 D-JLPV-CR19-1F-H-ER4 27.2 1.0 24.1 1.2 46.6
72130 D-TEC-ARE-PO006-E-ER7 273 1.2 23.7 1.5 46.4
72131 D-TEC-GULF-GS-ER8 23.0 4.2 23.7 2.6 46.6
28.2 1.1 23.1 1.3 46.3

72133 D-NOW-P0036-BS-ER10 27.5 0.9 22.6 34 45.6
22.2 1.8 26.7 2.2 47.2

79135 D-TEC-P0018-C2-ER12 29.0 0.0 24.1 0.9 46.4
19.7 1.5 26.1 6.8 45.9

24.1 1.2 25.2 3.0 46.5

79377 D-OL-SM-ER6 27.1 1.0 23.9 1.7 46.4
(*sample inside Olefins) 23.7 24 233 4.9 45.7

Ave 25.7 1.3 24.2 2.6 46.3
Std. Dev. 2.7 1.0 1.2 1.6 0.4
Max 29.0 4.2 26.7 6.8 47.2
Min 19.7 0.0 22.6 0.8 45.6

The average jron (2.6%) and aluminum (1.3%) concentrations detected in the population of
Chrysotile strictures from the settled dust samples are consistentf with the levels detected in
aggregates from gravel samples (see section 7). Aggregates samples exhibit average trace to minor
amounts of iron (2.9%) and aluminum (1.5%).

Aspect ratios of the Chrysotile fibers/bundles detected by TEM-EDS were primarily less than 20:1
(length:width). Two of the 15 structures reported in Table 5 had aspect ratios greater than 20:1
(approximately 23:1 and 37:1). Aspect ratios of the remaining 13 structures range from 4:1 to 17:1.
Most of the structures were less than 3 micrometers in length. The aluminum/iron content and
size/aspect ratios of the fibers are comparable to the fibers observed during analysis of the local
mineral samples (see section 6.4.2).

The results of a one dust samples collected inside Olefins facility is also shown in Table 4 (Sample
Z2377/D-OL-SM-ER6) and it is consistent with the other Chrysotile data (this sample has also
Amosite). Traces of iron (average 3.3%) and aluminum (average 1.7%) were observed.

Typical photographs of a chrysotile bundle with carbonates matrix present in samples D-EV-FP-ER1
(dust sample collected from the porch of El Velorio Bar) and sample D-TEC-ARE-PO006-E-ER7
(dust sample collected from floor, AR exchanger boiler specialist exterior) are shown below. A
typical TEM photo with EDS spectrum is also shown in Figure 9a and 9b. Presence of an iron (Fe)
peak is clearly noted in the EDS spectrum (Figure 9b).
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MVA10666 22124 ' . ___lo0um

Figure 7. PLM image of Chrysotile bundle detected during analysis
of sample D-EV-FP-ER1, Dust, floor, front porch entrance stair, El Velorio Bar.

MVA10666 22130

Figure 8. PLM image of Chrysotile bundle detected during analysis of sample
D-TEC-ARE-PO006-E-ER7, Dust, floor, AR exchanger boiler specialist exterior Tallaboa
Encarnacion Community
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Flgures 9a and 9b TEM image (left) and EDS spectrum (right) of a Chrysotile asbestos bundle
detected in sample D-TEC-P0018-C2-ER12, Dust floor, corner street 2, west of street 2,
Tallaboa Encarnacion Community

The matrix material present in the dust samples is mostly clay minerals and/or calcium carbonates
with some of the samples containing lizardite fragments (samples ER7, ER8, ER10, ER11 and
ER12). A photograph of a Lizardite particle from sample D-TEC-P0018-C2- ERI’Z is shown below
(Figure 10a). Sample was taken from the dust on the comer of street 2, Tallaboa Encarnacion
Community. | |

MVA10666 22135

Figure 10a. PLM image of Lizardite particle detected during analysis of sample
D-TEC-P0018-CR-ER12, Dust, floor, corner street 2, west of street 2, Tallaboa Encarnacion
Community
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An SEM photo of a Lizardite mineral particles from dust sample D-NOW-P0036-BS-ER10 (MVA
Z2133) collected from the bus station bench is shown in Figure 10b below.

1066622133(1)

Fullseae couni B6 Wbty ot

-

- l

Figure 10b. SEM image of Lizardite particle (left) and EDS spectra (right) detected during analysis
of dust sample D-NOW-P0036-BS-ER10 (MVA Z2133) collected from bus stop bench, intersection
of state Roads 385 and 384. Note presence of aluminum and iron.

| |
Additional Lizardite SEM images and EDS analyses are included in MV A report (Appendix V-1).

The presence of Lizardite particles in the dust samples is considered to be a marker pointing towards
indication of serpentinite rock, a Natural Occurring Asbestos (NOA) rock as a source. Serpentine is
a general name applied to several members of a polymorphic group. These minerals have essentially
the same chemistry but different structures. minerals, their formulas and symmetry class:

Antigorite; (Mg,Fe)3Si205(0OH)4; monoclinic.
Lizardite; Mg3Si205(OH)4; trigonal and hexagonal.
Clinochrysotile; Mg3Si205(OH)4; monoclinic.
Orthochrysotile; Mg3Si205(OH)4; orthorhombic.
Parachrysotile; (Mg,Fe)3Si205(OH)4; orthorhombic.

Their differences are minor and almost indistinguishable in hand samples. However, the Chrysotile
minerals are more likely to form fibrous serpentine asbestos, while Antigorite and Lizardite form
cryptocrystalline masses sometimes with a lamellar, or micaceous character. Minerals of the
serpentine group are present in a rock named Serpentinite. Serpentinite is a metamorphic rock that
forms from the hydration of ultramaphic rocks. In the process, minerals such olivine and pyroxene
change to Lizardite, Chrysotile (asbestiform) and Antigorite.
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6.2.2 Analvtical Results of rock samples, area Qutside the site

The presence of Lizardite/Chrysotile suggests that Natural Occurring Asbestos (NOA) identified as
“Serpentinite” (a metamorphic rock) may be the source for their presence in dust.

Exposed Serpentinite occupies approximately 140 km? in southwestern Puerto Rico within three
belts (Monte del Estado, Rio Guanajibo and Sierra Bermeja) (6). The distribution of serpentinites
rocks in Puerto Rico is shown in Figure 11. The mineral composition varies with its location (5).
The Serpentinite found in the Monte del Estado (Maricao) has a mineral composition of olivine,
orthopyroxene, chromite as its primary minerals. The one found at Rio Guanajibo, near Cabo Rojo is
composed of olivine, orthopyroxene, chromite and diopside, and the one found at Sierra Bermeja has
Olivine, orthopyroxene and diopside. The mineralogical composition of the serpentines group
minerals in the Rio Guanajibo and Monte de Estado is mostly Chrysotile and Lizardite (4, 5, and 6).

Google carth
(&)

Irnegery Dale. 3282014 el 18.207845% i ©56.967:.637 wlev 859 (1 eye alt 32.88 e L)

Figure 11. Distribution of serpentinites in Puerto Rico. Large belt in the middle of the map is
Monte Estado and underneath (parallel and south of PR Road #2) is Rio Guanajibo. Sierra
Bermeja is the south most belt.
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In order to confirm the presence of Chrysotile/Lizardite in the Serpentinites rocks present in Puerto
Rico, two (2) rock samples were collected from areas where serpentinite rocks are exposed on the
surface (see Appendix VII, geological map of Yauco Punta Verraco Quadrangle areas colored green
and labeled S and Ks in Yauco and Media Quijada locations). Sample R-Q1-AP-4 was taken from
an abandoned quarry located in Susua Baja sector Cuatro Calles in Yauco, along Ave. Luis Muiioz
Marin (see Appendix II, also Figure 12). The quarry labeled as Quarry 1 in this section will be
identified as Quarry #16 in the quarry inventory list (see Appendix II and Appendix VI for location).
Sample R-MC-AP-3 was taken from a side road located in Media Quijada, where serpentinite rocks
are exposed (see Figure 13).

Figure 12. General view of abandoned Quarry 1- Yauco.
The quarry is identified as #16 in the quarries inventory list.
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The results are presented in MV A report #3 (see Appendix V). A summary of analytical results is
provided in Table 5. Both samples contain the serpentine mineral Lizardite. Sample R-Q1-AP4 also
contains fibrous serpentine (chrysotile asbestos). Types of serpentine minerals, the non-fibrous
lizardite and the fibrous Chrysotile (see Table 6), contain trace to minor amounts of iron
(approximately 2.4 to 7.1%) and in some instances detectable amounts of aluminum (up to
1.4%). Percentages, derived from EDS data, are atomic weight percentages of twelve serpentine
structures (fibrous and non-fibrous) analyzed by both SEM-EDS and TEM-EDS. Magnetite was
reported in both samples.

Table 5. Summary of analytical report for samples collected from Serpentinites rocks-Yauco and

Media Quijada.
MVA # AES Lab | PLM Analysis | Additional SEM TEM Analysis
ID Results Materials Analysis Results
% Asbestos Observed Results
72284 R-MC- NAD Non- NA
AP3 Fibrous
Serpentine Composite
(Lizardite), Sample Non-
Magnetite Fibrous
72285 R-Q1-AP4 Trace Non- Serpentine: | (Lizardite) and
Chrysotile Fibrous Non- Fibrous
Serpentine Fibrous (Chrysotile)
(Lizardite), (Lizardite)
Magnetite | and Fibrous
! (Chrysotile)

NA — Not Analyzed
NAD — No Asbestos Detected

Table 6. EDS Characterization (Elemental Weight %) of Fibrous and Non-Fibrous Serpentine

Structures Detected in Mineral Samples Z2284 (RM-MC-AP3) and Z2285 (R-Q1-AP4)

Mg Al Si Fe o)
TEM P001 28.7 0.0 22.8 3.0 456
TEM P002 254 1.4 22.4 5.7 451
TEM P003 24.9 0.0 25.1 2.9 46.4
TEM P004 258 11 234 3.9 458
TEM F001 305 0.0 196 54 442
TEM F002 271 0.0 228 41 455
TEM F003 256 0.6 222 7.1 446

SEM (3) Pt 26.1 0.8 23.7 24 47.0

SEM(@3) P2 | 252 0.8 205 2.8 50.7

SEM(3)_Pt3_| 259 0.8 243 3.2 458

SEM (4)_Pti 25.7 0.7 21.3 2.9 494

SEM (@) P2 | 265 0.9 26.8 6.4 39.4

Ave 26.4 0.6 22.9 2.1 45.8
Std. Dev. 1.6 05 2.0 1.6 2.8
Max 30.5 14 26.8 7.1 50.7
Min 249 0.0 196 2.4 39.4
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Low aspect ratios (length/width) of three Chrysotile fibers characterized by TEM-EDS were
observed. The ratios of the 3 fibers tested were approximately 8:1, 8:1, and 14:1 (10:1 on average
and most less than 20:1).

SEM images of Lizardite (left, #1) and bundles of Chrysotile fibers (right, #2 and #3) are shown in
Figure 14. A non-fibrous Lizardite is also shown at a higher magnification in Figure 15b. The
bundle of Chrysotile fibers (#3) is shown at a higher magnification in Figure 16b.

s e

Figure 14. SEM photo of fibrous and non-fibrous serpentine
Lizardite #1 and Chrysotile (#2 and #3)
detected during analysis of sample, R-Q1-AP4
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Figure 15a. Area | from Figure 14. Lizardite flake. Insert shows an enlarged view of iron peak.
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Figure 15b. SEM photo of non-fibrous serpentine (Lizardite)
detected during analysis of Quarry 1 sample R-Q1-AP4)
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Figure 16a. Area 3 from Figure 14, Fibrous Serpentine (Chrysotile). Insert shows an enlarged view
of iron peak.
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Figure 16b. SEM photo of fibrous serpentine (Chrysotile, confirmed by TEM analysis)
detected during analysis of Quarry 1 sample R-Q1-AP4. Chrysotile appears to be a pseudomorph.
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6.2.3 Evidence of Commercial Uses of Serpentinites rocks

A study was conducted to identify cuts, outcrops of serpentinites and quarries in the southwest part
of Puerto Rico (see complete report in Appendix VI). Twenty (20) quarries were found in the
southwest area and eleven (11) of them are still active (see location map of quarries in Figure 18a
and 18b). The active quarries are #1, #2 and #3 in Cabo Rojo, #9 in Sabana Grande, #11, #12, #13,
#14, #15 and #17 in Yauco and #20 in San German.

Selective photos of quarries, cuts and outcrops are shown below (see complete report in
Appendix VI).

Quarry 16 (identified during the sampling phase as Quarry 1) was used for serpentine minerals
characterization presented in section 6.2.2. An abandoned cement plant (Hormigonera
Mayaguezana) is present in the vicinity of the quarry suggesting that the extracted material was
crushed and used for commercial purposes (see Figure 17).

Figure 17. Abandoned Cement plant located in Yauco.
Plant was purchased by Cemex and closed down in 2005.

-
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Figure 18a. Active Serpentinite quarries #s 1, 2 and 3.
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Figure 18b. Active Serpentinite quarries #s 9, 11, 12, 13, 14, 15, 17 and 20
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I A photo of quarry #20 located in San German is shown below (Figure 19). Quarry #20 is located in
) the municipality of San German route PR-329 KM 3.2. The quarry is named Cantero y Gravero. Its

sign does not show its permit number. The access to the quarry was restricted but the access road is
{ currently paved with Serpentinite gravel.

Figure 19. Quarry #20, Cantero y Gravero. Entrance Road paved with Serpentinite
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Another quarry located in the municipality of Mayagiiez near PR-105 KM 105, behind “Centro
Juvenil de Mayagiiez Aguadilla” (Figure 20), used for cut and fill for the construction of the project

and/or the parking lot. A sign showing the name of permit number of the project or the quarry could
not be found.

Figure 20. A quarry behind Centro Juvenil de Mayagiiez, Aguadilla

On the other hand, small cuts and outcrops can be found along almost every road that goes
through the Serpentinite Formations, principally along routes PR-120 and PR-365.  Four
significant outcrops were found on route PR-119 in San German, route PR-308 in Sabana
Grande, and sector Media Quijada in Yauco. A smaller outcrop shown in Figure 25 was found
along PR-2 km 172.6. This cut appears to be constructed during the expansion of state road PR-
2 in the past years.

32 RX 9

Page 34 of 390



———

Figure 21-Cut along PR-2 km 172.6. This cut appears to be constructed during the expansion of
state road PR-2.

During the reconnaissance studies was noticed that Serpentinite is the main rock, if not the only rock
mined in the southwest part of the Island. It is used as pavement in several homes and industries
especially near the quarries. Industries such as Better Roads, a major asphalt company and several
goncrete plants used Serpentinite as gravel (see report|in Appendix VI). An active Better Road
plant located on state road PR 3311 (km 0.2) was observed to have piles of various aggregate sizes
Tuspected of being processed Serpentinites, stored in the'open area (see Figure 22).

Figure 22. View of piles stored on the facility of Better Roads, State Road PR 3311, Cabo Rojo.
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6.2.4 Results of Gravel (aggregates) samples, area Outside Olefins Facility

Four (4) gravel samples were collected from the gravel used as backfill for State road PR-127
and from a dirt road perpendicular to it:

e Two (2) samples were on collected on 11/10/2014 from the gravel found in the vicinity of
state road PR-127 at the entrance to Olefins and AR Exchange boilers facilities,
respectively. Each of the two samples was sieved into two fractions (>19mm and
<19mm).

e Two (2) additional samples were collected on from the unpaved, dirt road perpendicular
to PR-127 and from the front entrance to Gulf facilities (see map for samples location in
Appendix II).

Results are presented in Table 7 (see MVA report #3 in Appendix V). Fibrous minerals
detected by PLM in samples S-TEC-ARE-P0006-ER1, S-TEC-TNT-SER1, and S-TEC-BUS-
ER2 (MVA 72617, Z2754, and Z2755, respectively) include fibers consistent with Chrysotile
asbestos as well as some fibers with the same morphology, but higher than expected refractive
indices. Some of the high refractive index fibers from sample S-TEC-ARE-P0006-ER1 (MVA
Z2617) were picked using a tungsten needle during the PLM analysis step and analyzed by
TEM-EDS. Fibers analyzed from this subsample were found to contain iron and aluminum
peaks, consistent with the majority of the Chrysotile asbestos detected in the four aggregate
samples. It is possible that the iron content has expanded the inherent refractive index of the
fibers beyond what is typically reported for Chrysotile asbestos, as this phenomenon is well

known among other mineral species with varyin'g levels of iron (ex: forsterite to fayalite).

All four aggregate samples consist of plant delJ.oris and soil minerals. Carbonate and serpentine
minerals were prevalent in all four samples, with magnetite present in three samples. All four
samples contained Lizardite, the non-fibrous serpentine and trace amounts of fibrous serpentine
confirmed by SEM-EDS and TEM-EDS to be primarily Chrysotile with varying amounts of
aluminum and/or iron (Table 8). Some fiber structures contained calcium and, in some cases,
sulfur peaks. These peaks were observed only on fibers with other surface particulate present,
therefore these peaks may be attributed to extraneous particles. Single particle serpentine
minerals (with no observed surface particulate) contain up to 2.1% aluminum (elemental weight
% by EDS) and up to 2.9% iron (elemental weight % by EDS).
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Table 7a. Summary of Aggregates Samples

MVA # Sample L. D. Client ID - Sample Description Colll)e:tt;on
"Gravel from road backfill entrance to AR Exchanger
72617A | S-TEC-ARE-PO006-ERIA Boiler Specialist (fraction <19mm)" [finc fraction] 11/10/14
"Gravel from road backfill entrance to AR Exchanger
72617B | S-TEC-ARE-P0006-ERIB Boiler Specialist (fraction >19mm)" [course fraction] 11/10/14
: "Gravel from road backfill entrance to Olefins
S-TEC-MEOL-ER2A
226184 (fraction <19mm)" [fine fraction] L1/10/14
72618B S-TEC-MEOL-ER2B "Gravel frc_nn road backfill entrance to Olefins 11/10/14
(fraction >19mm)" [course fraction]
Gravel from Dirt Road next to Intersection of the
S-TEC-TNT-S-ER1
22754 Trail with Road #127, Front of Gulf Entrance 11/21/14
Gravel from Dirt Road approximated 200 feet from
S-TEC-BU-S-ER2
22733 intersection with Road #127 and Dirt Trail 11721714
Table 7b. Summary of Analytical Results- Aggregates
- PLM Analysis Additional
‘ MVA AESI Results Materials SEM Analysis TEM Analysis
# # % Asbestos Observed Results Results
| |
’ Plant Debris and Gravel Non-fibrous Non-fibrous (Lizardite)
79617 (S-TEC-ARE-PO00G- Trace - Indluding: Carbonate, Fig‘(:i:?g;f_;:;?le) and FibTousl(Cl}f}’SOtile)
ERI Chrysotile Serpentine (Lizardite), S tine: Oth Serpentine Particles, and
‘ Magnetite e A Other Soil Minerals
g Soil Minerals
Plant Debris, Asphalt . .
RO i ’ . Non-fibrous (Lizardite)
72618 | STECMEOL and Gravel - Including: and Fibrous (Chrysotile)
NAD Carb
' Quartg, art onat.e, NA Serpentine Particles, and
__ ‘ Serpentine (Lizardite), Other Soil Minerals
Magnetite
Plant Debris and Gravel T Fibrous_ (Chrysotile)
| Trace - Including: Carbonate Soplihl Serpentine and Other
Z2754 | S-TEC-TNT- . I0g: ~-arbonate, (Chrysotile) and Soil Minerals
S-ERI Chrysotile Serpentine (Lizardite), :
: Maenetite Other Soil
‘ g Minerals
Plant Debris and Gravel Fibrous Fibrous (Chrysotile)
{ ‘ T Including: Carbonat Serpentine Serpentine and Other
72755 | sTECBUS- c race.l < cluding: L?r onate, | (Chrysotile) and Soil Minerals
ER2 hrysotile erpentine (Lizardite) Other Soil
L Minerals

NA — Not Analyzed, NAD — No Asbestos Detected
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Table 8. SEM/TEM-EDS Characterization (Elemental Weight %)
of Serpentine Structures Detected in Aggregate Samples

Mg Al Si Fe 0 Ca S Type
26.2 0.5 24.6 23 46.4 | Chrysotile (TEM)
22617 725 1.1 21.9 43 452 25 — | Chrysotile (SEM)
27.5 03 233 2.9 459 Lizardite (TEM)
22.7 2.6 214 5.8 45.0 2.6 Lizardite (SEM)
72618 | 207 0.9 23.8 48 46.4 1.6 1.9 | Chrysotile (TEM)
27.9 1.2 232 1.5 4623 Lizardite (TEM)
70754 | 284 233 25 45.9 — | Chrysotile (TEM)
26.1 2.1 23.0 25 463 — | Chrysotile (SEM)
27.7 25.3 47.0 — | Chrysotile (TEM)
72755
25.0 0.8 22.9 3.0 45.6 2.7 | Chrysotile (SEM)
| |
25.0 0.7 23.4 25 45.8 2.6 | Chrysotile (SEM)
I |

T t

*TEM structure types confirmed by electron diffraction; SEM data not confirmed by electron diffraction

Only selective representative photos are presented in this section as a complete report is attached
in Appendix V-4. Figures 23a thru 23e show data regarding the serpentine particles that were
observed during analysis of the sample S-TEC-ARE-P0006-ER1 via stereomicroscopy, PLM,
SEM-EDS, and TEM-EDS. The serpentine particles present in this sample consistently exhibit
trace to minor amounts of aluminum and/or iron.
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Figure 23a. Stereo-micrograph of non-fibrous serpentine mineral (lizardite) with fibrous
serpentine intergrowth (chrysotile) observed in aggregate sample S-TEC-ARE-P0006-ERI1.

MVA10666 Z22617A — oM

Figure 23b. PLM image of chrysotile asbestos observed in aggregate sample
S-TEC-ARE-P0006-ER1.
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1066622617

Figure 23c. SEM image of serpentine mineral (Figure 27a). Note fibrous mineral growth on left
side of aggregate particle. Numbers (below) denote areas where EDS spectra were obtained.

1066622617 (2)
| el 6130 BT a5

Figure 23d. SEM image of serpentine mineral (Figure 27c). Numbers denote areas where EDS
spectra were obtained.
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Figure 23e. SEM image (top) and EDS spectra (below) of non-fibrous serpentine (Lizardite)
mineral surface (Area 1 in Figure 27d)
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Figure 23f. SEM image (top) and EDS spectra (below) of fibrous serpentine (Chrysotile)
mineral surface (Area 2 in Figure 27d)
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Figure 23g. TEM image (top) and EDS spectrum (bottom) of Chrysotile asbestos fiber observed
during analysis of aggregate sample S-TEC-ARE-P0006-ER1
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Figure 23h. TEM image (top) and EDS spectrum (bottom) of Lizardite particle observed during

analysis of aggregate sample S-TEC-ARE-P0006-ER1.
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Two types of Chrysotile fibers were found in sample S-TEC-BUS-ER2. One type containing
traces of iron and aluminum similar to the fibers observed before in the other samples (Figure
24). Another type of a Chrysotile fiber with no visible aluminum and iron peaks above the
background levels was also observed in the sample (Figure 29).

MVA10666 Z2755

Figure 24a. PLM image of Chrysotile asbestos (center) observed in aggregate sample
' S-TEC-BUS-ER2.
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Figure 24b. SEM image of debris particles from aggregate sample S-TEC-BUS-ER2.
Numbers (left) and typical EDS spectra (right). Note presence of Fe and Al traces..
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Figure 25. TEM image (left) and EDS spectrum (right) of a Chrysotile asbestos fiber
observed during analysis of aggregate sample S-TEC-BUS-ER2. No Fe or Al observed.
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6.2.5 Area Inside Olefins Facility

The sampling conducted inside Olefins regulated area, which is the area where Homeca
conducted asbestos abatement and EPA restricted access, represents an initial reconnaissance
phase to be followed by additional sampling events. The results of samples collected from inside
Olefins facility collected on October 23, 2014 are shown in Table 9 (dust) and Table 10 (soil,

bulk). An additional bulk insulation sample was collected on 11/21/2014 (Table 11).

MVA reports for the two sampling events are attached in Appendix V (see reports #2 and #5).

Traces of Chrysotile and Amosite were found by PLM, and confirmed by TEM in the dust
sample D-OL-SM-ER6 collected on the metal scrap in front of area where the crane used to be
located (see Table 9). Iron content in Chrysotile present in dust was found to range from 1.6 to
4.9% and Aluminum from 1.7 to 2.4% (see Table 4).

Table 9. Summary of Analytical Results for Dust Samples Collected Inside Olefins

facility on 23 October 2014

PLM Analysis Additional
AESI Results Materials
MVA#| Samplel.D. % Asbestos Observ TEM Results Comments
72376 | D-OL-FF-ER2 NAD Iron/Rust, carbonate, Iron and Small Sample
quartz, cellulose quartz Volume
particle
Trace Amosite Iron/Rust, vermiculite, Iron, aluminum, SEM
72377 D-OL-SM-ER6 | Trace Chrysotile | quartz, carbonate, clay particles, one (probable
cellulose, glass fibers, amosite fiber, two chrysotile)
fungal material chrysotile bundles | Trace Fe/Al Present in
Chrysotile
(TEM)
72378 OL-SB-ER7 NA - NA
72379 OL-FB-ERS NA - NA
72380 OL-FB-ER9 NA - NA

NA - Not Analyzed
NAD — No Asbestos Detected

Four (4) samples from pipe insulation debris and one (1) soil sample were also collected on October
23, 2014. A summary of MVA analytical results of the five (5) samples is provided in Table 11.
The three (3) insulation samples analyzed by MVA are consistent with AESI results (see quality

control comparative table in Appendix II).

MVA results of insulation debris samples contained

approximately 60 to 80% Amosite asbestos (by volume) in addition to rust/metal flakes and a binder

material.

45

RX 9
Page 47 of 390




Table 10. Summary of Analytical Results for Debris/Soil Samples Collected Inside
Olefins facility on 23 October 2014

PLM
AES Analysis TEM i
MVA | sampleID | Results | Additional Materials | Analysis
# % Asbestos Observed Results Comments

B-OL-OV- 60-80% Binder, Rust/Metal

22369 | 409-ER1 Amosite Particles, Diatoms NA o
Soil Minerals, Plant
S-OL-FF- Trace Fragments,
22370 ER3 Amosite | Rust/Metal Particles, NAD -
Insect Parts
B-OL-FF- 60-80% Binder, Rust/Metal
22371 ER4 Amosite Particles NA o
B-OL- 60-80% Binder, Rust/Metal Amosite with

NA Silicon-rich Binder

22372 | pg408-ER5 Amosite Particles, Diatoms Confirmed by SEM

B-OL-
Z2373 | PS408-ER5- NA -— NA
dup

NA — Not Analyzed
NAD — No Asbestos Detected

Two of the three samples (Z2369/B-OL-OV-409-ER1) and Z2372/B-OL-OV-PS408-ER5) contained
diatoms and a silica binder (see Figure 26). PLM analysis of the soil sample by MV A shows that it
is primarily consistent with soil minerals and plant fragments with a minor amoun't (1 to 10% by
volume) of rust/metal flakes and a trace amount (<1% by volume) of insect parts. After ashing, the
soil sample was found to contain trace amounts (<1% by volume) of Amosite asbestos.

/*._ _ T T g \ 7
'-.;_.- 3 - “ b, - : L - P - J ’ d
- - - 4 ‘- 2 - .__ . E % i = "" = b et

15kV X2,000 10pm 0002 10666722372

Figure 26. Scanning electron micrograph of Amosite asbestos fibers and silica binder detected
during analysis of bulk insulation debris, Sample Z2372.
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A bulk sample was collected on November 21, 2014 from the insulation of a distillation column
in the vicinity of vessel OV-302. Sample was analyzed by PLM and SEM. The TSI on the
column appears to be significantly damaged (see Figure 27).

—

i S

e

Figure 27, TSI on a distillation column left of platform of vessel OV-302.
Note that TSI is in significantly damaged condition.

Forty (40%) to Sixty (60%) Chrysotile was found to be present as determined by MVA PLM
analysis (see report in Appendix V-6) in addition to a binder material detected via PLM analysis
(See Table 12 for results). Representative photos of the Chrysotile are shown in Figure 29
together with its EDS spectra.

Table 11. Analytical results of sample BULK-OL-CHM4-ER2 (MVA# Z2753)

MvA | PLMAnalysis | aqqitional Materials | TEM Analysis

# Results Observed Results Comments
% Asbestos
Chrysotile with
40-60% : Chrysotile Calcium Silicate
22753 Chrysotile Binder Detected Binder Confirmed
by SEM
41 RX9
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Figure 28 (top) shows PLM/SEM images of a representative Chrysotile asbestos bundle.
Representative Chrysotile asbestos bundle SEM-EDS analysis shows that the fiber bundles
consist of long, processed chrysotile bundles (Figures 29) with a calcium silicate binder material
(Figure 28, top right). Elemental composition of the fibers via SEM-EDS shows trace amounts
of aluminum, chlorine, and calcium (Figure 28 bottom); however, these peaks are likely from

adhering binders and particulate material since these elements are not confirmed in the TEM-
EDS data.

1066622753(1)
Kpm ooal s BO

|

o

.g?"’.
B MVA10666 22753
Ful scala ot 544 DT pa
0 Fallsabonas 5+ EEZTR) p2
%034 0wy . b
0 i e
40- g - ‘ §
- ¢ 2 \
1 G =i
:
103+ \ "t'J ’ . |
8l \cc 1001 U '
R ¥ _L”' g G
I PT“ T T - J— | T 0 i l-..:L_.J
g1 2 ¢ 4 5 & 1 3 9 q i 1 % F % o: ¢ % w4 )
Hm- - (3 (] -G Iy

Figure 28. PLM image (top left), SEM micrograph (top right) of Chrysotile asbestos fibers and
binder detected during analysis of insulation sample BULK-OL-CHM4-ER2 (MVA Z2753).
Numbers denote areas where EDS spectra was collected: Bottom Left area 1-Calcium silicate
binder. Bottom Right area 2-Chrysotile asbestos bundle with particulate material. No Iron peaks
are visible.

48 RX9
Page 50 of 390



Typical Chrysotile fiber TEM image and EDS spectra are shown in Figure 29. Fifteen random
fibers were characterized by TEM-EDS for elemental composition as well as aspect ratios.
Based on TEM-EDS, none of the 15 fibers analyzed contained any detectable level of aluminum
(see Table 12). The majority of the fibers analyzed contained no detectable level of iron;
however, some fibers did contain iron at or below 1.8% (elemental weight percent, Table 12).
The average aspect ratio of the 15 fibers analyzed is greater than 100:1 (length:width) with a
minimum aspect ratio of 7:1 and a maximum aspect ratio of over 1000:1.

q: shfe2
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Figure 28. TEM image (left) and EDS spectrum (right) of a representative Chrysotile fiber
detected during analysis of insulation sample BULK-OL-CHM4-ER2 (MVA Z2753). No
Aluminum or Iron peaks are visible. |

Table 12. TEM-EDS Characterization (Elemental Weight %) of Chrysotile Structures de"ected
in insulation sample BULK-OL-CHM4-ER2 (MVA Z2753).

Structure | Mg Si Fe Al
str001 26.2 | 249 0 0
str002 27.7 | 24.5 0 0
str003 28.0 | 244 0 0
str004 28.5 | 23.8 0 0
str005 260 | 255 | O 0
str006 284 | 241 0 0
str007 269 | 249 | 1.67 0
str008 280 | 249 0 0
str009 27.3 | 24.8 0 0
str010 245 | 27.0 | 1.31 0
str011 289 12331 0O 0
str012 251 | 26.2 | 1.82 0
str013 28.2 | 23.9 | 1.55 0
str014 276 | 244 | 147 0
str015 276 1 245(145] O
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7.0 POTENTIAL SOURCES OF ASBESTOS CONTAMINATION IN
TALLABOA AREA.

The evidence presented herein and summarized below suggest that the main source of dust
contaminated with Chrysotile outside Olefins facility is not from the ACM found inside the
Olefins facility but rather from NOA (Serpentinite rocks) used as gravel for the dirt roads,
parking lots in the areas, or backfill for the asphalt roads:

e Presence of non-fibrous (Lizardite) together with fibrous (Chrysotile) serpentines
minerals and Magnetite in some of the dust samples collected around Olefins facility.
Same mineral association was observed in the source rock (Serpentinites) mined from
quarries located in the south-west side of Puerto Rico (Figures 14 thru 16).

e Presence of Lizardite, Magnetite and Chrysotile in the aggregate samples collected from
gravel used as backfill. The source of the gravel is probably from the present/past
quarries located in the southwest part of Puerto Rico. Both Lizardite and Chrysotile were
observed to be present and closely intergrown in the samples collected from the
aggregates (see Figure 30).

X50 1066622617

Figure 30. SEM image of Chrysotile (left fibrous) intergrowth with Lizardite (the large
aggregate). The aggregate was collected from the gravel sample S-TEC-ARE-P0006-ER1
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Lack of Amosite asbestos in most of the dust samples collected by Weston outside
Olefins and in all the dust samples collected by AESI. Nace (10) relates the absence of
Amosite and predominant presence of Chrysotile to a mechanism of lesser release of
fibers at the ground level during weathering and removal due to less dispersion than the
fibers released from materials that are higher in elevation. Nace is correctly stating that
there is more surface area on the distillation columns and tanks (where according to
Nace, Chrysotile concentration are up to 40%, Amosite is 5%) when compared with the
boilers (according to Nace, Chrysotile concentrations up to 5%, Amosite 40%), which
would lead to Chrysotile being the predominate type of asbestos being released from the
site. However, based on the results of a bulk sample taken from the significantly
damaged TSI present on one of the high distillation stacks (see Table 12), there is
indication that the Chrysotile present in TSI is either a Mg-Chrysotile and/or a Mg/Fe
Chrysotile with smaller amounts of Fe (Iron) than observed in the Chrysotile found in
most of the dust samples. In addition, Chrysotile found in the TSI has no traces of
Aluminum (Al), contrary to the composition of the majority of the Chrysotile fibers
observed in the exterior dust samples collected by AESI. The presence of Al-Fe bearing
Chrysotiles is attributed to origin from NOA found in the southwest part of Puerto Rico.

The direct correlation between the Al-Fe concentrations of Serpentines in aggregates
with the Al-Fe content of Chrysotile fibers present in the dust samples (see Figure 31).

The difference between Iron and Aluminum concentrations of Serpentines from the
aggregates and dust samples, versus Chrysotile composition of the insulation sample
collected from a deteriorated TSI present on a distillation tower left of platform of vessel
OV-302. A statistical comparison between the Fe and Al content of Serpentines present
in the dpst samples outside Olefins, aggregates samples and the one distillation column
TSI sarrrple is shown in Figure 31. Results are presented at bS% confidence using t-
distribution. It is noticeable that there are two types of Chrysotile in the TSI that were
separated and not averaged together. Clearly Fe and Al Concentration in Serpentines
present in aggregates and dust samples almost overlap (Fe averages are 2.9% and 2.5%,
respectively and Al averages are 0.9 and 1.2%, respectively), while the sample collected
from the TSI insulation has either a much lower average Fe concentration (1.5%), or zero
and no aluminum present.

Initial data related to the aspect ratios (length/width) of the Chrysotile fibers/bundles
detected by TEM-EDS, seem to be showing a different aspect ratios of Chrysotile fibers
present in the dust samples (aspect rations were primarily less than 20:1 with two of the
fifteen structures tested having aspect ratios of approximately 23:1 and 37:1) and
Chrysotile fibers present in the TSI of the distillation tower (see data in Appendix V-8).
TSI fibers were found to have a much larger aspect ratios; the average aspect ratio of the
fifteen fibers analyzed was greater than 100:1 (329), with a minimum aspect ratio of 7:1
and a maximum aspect ratio of over 1000:1 (see Figure 32).
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Mean, UCL and LCL values for Iron in Chrysotile
fibers, Olefin Site, Penuelas
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Figure 31. Statistical analysis of Iron (top) and Aluminum (bottom) contents in Chrysotile
present in samples collected from aggregates, outside dust and TSI insulation of a distillation
tower. Aggregate results include Lizardite and Chrysotile measurements.
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Aspect ratios for Chrysotile fibers
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Figure 32. Aspect ratios for Chrysotile fibers present in TSI, NOA and dust.
TSI is from a distillation tower.

Although more data are needed to be collected from the TSI present inside Olefins facility, it
appears that the possibility of community contamination caused by abatement of TSI insulation
in Olefins facility is slim and the presence of Chrysotile in the background samples collected
' from the community and from the surrounding ardas is caused mostly by usage of NOA
aggregates. Traces of Amosite in few of Weston samples and a few Mg-rich/Fe-low Chrysotile
fibers were identified in some of AESI samples collected outside Olefins, but their presence
seems to be associated with the physical condition of the ACM within the Olefins facility (or
nearby facilities), rather than to a major release episode caused by abatement.

The source of Anthophylite, Actinolite and Tremolite observed in some dust/air samples
collected by Weston and Tremolite observed by AESI in one of the dust samples collected from
the bus station is not clear and must be further investigated. These minerals are very rare in
commercial products where they are mainly known as impurities. Some of these minerals can be
associated with the local minerals essays. Minerals such as Actinolite were identified by Lee (8)
in the third serpentinite belt (Sierra Bermeja, see Figure 11). Some other minerals found in the
Sierra Bermeja belt identified by Lee include Horenblende (a non-fibrous amphibole), which was
also identified in one of a dust samples collected from the bus station bench.

Serpentinite gravel containing Serpentine minerals was used extensively in the roads and parking
lots construction. Serpentinite gravel was used for the secondary roads even within the facilities
of Olefins, as well as in many surrounding areas (e.g. parking lot south of the bus station at
intersection of roads 285 and 384, see Figure 33).

The gravel, subject to daily traffic movements will continuously release Chrysotile containing
dust, thus explaining the highest Chrysotile results in dust present on the exterior, in the vicinity
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of the roads. Valdez (9) pointed out that vehicle rims along the inside surface of the wheels were
found to contain Chrysotile fibers and attributed them to Chrysotile containing breaks releasing
Chrysotile during friction. The presence of gravel containing Chrysotile releasing fibers while it
is being crushed may explain the traces of Chrysotile observed on car wheels on the streets dust,
as well as on the dust settled on the bus station bench.

AL A
Y

Figure 33. Aggregates containing serpentinite rocks used on the secondary road inside Olefins
facility (left) and on a fenced parking lot, south of the bus stop station located at intersection of
state Roads 385/384.

The mechanism of fibers release from NOA, probably caused by vehicles crushing Serpentinite
gravel, was confirmed by dust studies conducted at the entrance of an active Serpentinite quarry
operating in Yauco, as well as from the entr#nce to a parking area of a youth center located in
Mayaguez that is built on serpentinite backfill.

Micro-vacuuming sampling of dust was conducted on the main road, in front on entrance to
quarry #17 (quarry Luis A. Gonzalez) located on route PR-121, Sector Cuatro Calles in Yauco
(Figure 34). This quarry is active and it has both Environmental Quality Board (JCA) and
DRNA permits. Dust sample (D-4-17-ER3) collected from the paved road front of the entrance
shows asbestos Chrysotile concentration of approximately 290,000,000 str/cm” (see Appendix
V-7 for results).

A dust sample was also collected in front of the entrance to “Centro Juvenil de Mayagiiez
Aguadilla” (see Figure 20). The serpentinite rock present were used for cut and fill for the
construction of the project and/or the parking lot. The dust sample (D-M-5-ER1) collected
shows asbestos Chrysotile concentration of approximately 75.000,000 str/cm?® (see Appendix V-
7 for results).

The composition of Chrysotile in both samples collected in front of quarries 5 and 17 is
consistent with the Al-Fe concentrations identified before in the source rock. It was noted during
analysis that Lizardite particles were also present in both samples. All of the serpentine particles
(Lizardite and Chrysotile fibers) analyzed contain minor/trace amounts of iron and/or aluminum.
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Figure 34. Front entrance to quarry #17 (Luis A. Gonzalez) located on route PR-121
Sector Cuatro Calles in Yauco.

There are numerous sources for Serpentinite gravel (see Appendix VI). Quarries where
serpentinites rocks are/were mined were identified as close as ten (10) miles from the Olefins
site. Eleven (11) active serpentinites quarries were identified in the south-west area. Durin@ the
reconnaissance studies it was also noticed that Serpentinite is the main rock, if not the only rock
mined in the southwest part of the isiland (see Appendix VII). It is used as pavement in seqeral
homes and industries especially near the quarries. Industries such as Better Roads, a major
asphalt company and several concrete plants use Serpentinite as gravel, as this is common
general knowledge.

Serpentinite used as gravel is not the only source of potential contamination observed in
Tallaboa Encarnaciéon Community. The anomalies (outliers) observed in Weston results of some
of the dust samples, where extremely high concentrations of Chrysotile were observed, may be
attributed to activities of renovation/remodeling conducted at some sites. Example of such
activities were noted by Weston for property PO008, and they may have affected the PACM
(stucco, spray on ceiling) observed on the ceilings of the property. PACM stucco is still present
on the first floor. Uncontrolled, dry removal of such friable PACM may results in a very large
scale contamination of the surrounding areas.

Construction activities were observed on other properties as well. The church next to the school
had a part of its roof remodeled and the corrugated roof panels (assumed to contain asbestos
fibers) on the back of the church were removed and replaced by new panels (see Figure 35a and
35b). It is not clear how the abatement/disposal of PACM panels was done.
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Figure 35a. General view on the Church, Tallaboa Encarnacién Community.

Figure 35b. Side view of Church. Left side the old roof corrugated presumed asbestos
containing transite panels are noted. Right side, new metal panels covering the back part of the
structure.

Construction waste containing asbestos containing corrugated panels was found approximately
2.2 miles away, on the beach area (See Appendix II for location and photos). Ten (10) samples
were collected. Six (6) of the ten (10) samples collected from construction waste and debris
present on the beach area are showing presence of Chrysotile asbestos fibers (see Table 13). All
the six (6) samples were collected from corrugated transite panels. There is no certainty that any
of the construction waste piles containing ACM debris was generated by the church renovation
related activities. However, presence of ACM waste thrown on the beach suggest that some
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renovation activities in the surrounding neighborhoods were not conducted in accordance to
federal and local requirements.

Table 13. Positive bulk samples results of the waste piles found on the beach, Tallaboa area.

Sample ID Description Result (Percentage of Asbestos)
WP-NB-ER1 | Transite Debris, Composite of Piles 1, 2 and 3 30% CHR
WP-NB-ER2 | Transite Debris, Various Piles, Debris #2 35% CHR
WP-NB-ER3 Trans'lte Debris, Inside Mangrove Area, 5% CHR
Debris #3

WP-NB-ERS Tranglte Pangls Debris Mixed with Concrete and 28% CHR
Plastic, Debris #8

WP-NB-ER9 Largc? Pile of Transite Debris Mixed with Trash, 20% CHR
Debris #9

WP-NB-ERI1 ’;‘ﬁnsne Panels Found Inside the Water, Debris 20% CHR

Figure 36. General View of waste pile #9 that has

transite panels mixed with trash.

8.0 CONCLUSIONS

Mineral assays and compositional matches in aluminum and iron contents of the serpentine
minerals show that that main source of dust contaminated with Chrysotile outside Olefins facility
is not from the ACM found inside the Olefins facility but rather from NOA (Serpentinite rocks)
used as gravel for the dirt roads, parking lots in the areas, or backfill for the asphalt roads. The
source of serpentinite is from the local quarries that were and still are active in the south-west
part of Puerto Rico. This is an existing condition in that part of the Island where NOA is present,
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as evidenced by the sampled quarries and roads, as well as by comprehensive research work
performed (4, 6) which is not caused by the condition and/or activities at the Olefins Site. Very
high concentration of Chrysotile in dust were found at the entrances to a quarry and a parking lot
present in the vicinity of NOA.

Contamination caused by deterioration of asbestos containing TSI present in the industrial
facilities around the area may have a small contribution to the general high asbestos background
observed in the area.

There are additional sources of potential contamination of the Tallaboa Encamacion
Community. Uncontrolled renovation/remodeling activities conducted at residential/commercial
properties within the community may have affected ACM observed in the area and resulted in a
large scale contamination of the surrounding properties. Construction waste containing asbestos
containing corrugated panels was found approximately 2.2 miles away, on the beach area. The
presence of ACM waste thrown on the beach suggest that some renovation activities in the
surrounding neighborhoods were not conducted in accordance to federal and local regulations

and requirements.
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ANNEX 1-BUS STATION EXPERIMENT

A.1 The Effect of Dust Sampling Methodology and Samples Preparation
Method on the Data

Dust samples collected by Weston during the initial five sampling events (Phases I, IIIA, IIIIB,
IIIC and IIID) were collected using wipes and analyzed by TEM using ASTM method D-6480-
05. Phase IV of Weston’s dust sampling was conducted using micro-vacuuming and ASTM
method D-5755-09. Consequently, limitations on the interpretation of the data collected using
these methods must be understood as the two sets of data collected by two different methods are
not comparable one to each other.

There are three ASTM methods for collection and asbestos analysis of dust samples:

« D 5755, Test Method for Microvacuum Sampling and Indirect Analysis of Dust by
Transmission Electron Microscopy for Asbestos Structure Number Surface Loading;
« D 5756, Test Method for Microvacuum Sampling and Indirect Analysis of Dust by
Transmission Electron Microscopy for Asbestos Mass Surface Loading; and
* D 6480, Test Method for Wipe Sampling of Surfaces, Indirect Preparation, and Analysis for
Asbestos Structure Number Concentration by Transmission Electron Microscopy.

These methods collect surface dust by vacuuming, or wiping a surface and use indirect means of
sample preparation to disperse the dust particles. The samples are then analyzed by Transmission
Electron Microscopy (TEM). The results of the analysis are expressed in numbers, or mass of
structures per square ce11timeter of surface sampled. ‘

The indirect preparation step has been questioned by some since it produces a result that is
higher than a direct analysis. The indirect analysis may separate clusters of fibers or matrix
materials containing fibers that were originally in a form that may not have been respirable.
ASTM standard D6480-05 stipulates that “One or more large asbestos-containing particles
dispersed during sample preparation may result in large asbestos surface loading results in the
TEM analysis of that sample” (paragraph 5.2).

The sampling method may affect the results as the efficiency of the sampling method is likely to
be different for wipes and microvacuum methods. The variability between different types of
sampling methods was previously noted by Crankshaw, Perkins and Beard in “Overview of
settled dust methods and their relative effectiveness™, 2000. They noted that microvac methods
tend to more accurately reflect potential re-entrainable asbestos, while wipe samples tend to
more accurately reflect all accumulated asbestos. They mentioned however, that the real world
samples will be likely to have substantial variability attributable to the samples themselves and
not to the method or to the personnel collecting the samples.

The probability that sampling method may affect the results was tested as a part of this study.

Dust samples (see results below) were collected from a concrete seat (bench) in a bus station
located at the intersection of state roads PR-385 and PR-384. The bus stop investigated (Figure
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1) is located at the intersection of state roads PR-385 and PR-384, about 1.6 miles north-west of
site (see Appendix I for sampling points locations). Weston sampled this location as a part of
background studies conducted on January 2 and 3, 2014 (Sampling phase IIIC). The station was
selected for the experiment due to its proximity to a main road, accessibility and presence of a
horizontal area easily visible and cleanable. In addition, the distance from site is large enough
and the bus station is located on the opposite direction to Tallaboa community that was
extensively tested by Weston/EPA. Consequently, the bus station represents conditions for real
background conditions not affected by any past abatement activities that occurred at the site.

The original sample collected by Weston from a “bus station seat” during Sampling Phase IIIC,
was reported to have Chrysotile concentrations of 160,000 str/cm®. The sample was collected
using ASTM wipes method (D6480). The seat (bench) was sampled by AESI inspectors on
10/2/2014 using micro vacuuming method (ASTM method D5755). The reported result was
6,300 str/cm”. On 10/23/2014 the bench was resampled, this time using dust wipes method
(ASTM D6480). The result was 880,000 str/cm?®. As the sampling events using both sampling
methods were performed at different times, the bench was resampled on 11/11/2014, this time
using both sampling methods (wipes and micro-vacuum) side by side. The results from
11/11/2014 are showing no structures detected using micro-vacuuming (sample D-NOW-P0036-
BS-ER1) and 880,000 str/cm? using wipe (sample W-NOW-P0036-BS-ER1, see Table 1).

After completion of the sampling on 11/11/2014, the bench was wet cleaned and resampled on
11/18/2014. The results from 11/18/2014 are showing Chrysotile 10,000 str/cm? detected using
micro-vacuuming (sample D-NOW-P0036-BS-ER1) and Chrysotile/Tremolite 13,000 str/cm’
using wipe (san|1p1e W-NOW-P0036-BS-ER1, see Table 1).

General View of Sample from Bus Stop
Left Side
D-385-W-ER1

Figure 1. General view of the bus station, intersection state roads PR-385 and PR-384.
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Table 1. Summary of Bus Stop Bench Samples. Unless otherwise specified results (str/cm?) are

Chrysotile fibers.
TEM results
MVA # Sample I. D. Sample Description Date Collected [str/cm’]
Dust, stop bus bench, rd. 385 int.
with rd. 384, northwest of
72133 D-NOW-P0036-BS-ER10 Olefins, between 1 and 2 miles 02 October 2014 6,300
72136 BLK-FB-ER13 Field blank 02 October 2014 INAD (A.S. 250)
72374 D-385-W-ERI Dust 10 cm x 10 cm from bench left | 3 01 per 2014 880,000
side bus stop
72375 D-FB-385-ER2 Field blank 23 October 2014 INAD (A.S. 250)
Dust on bench bus stop
D-NOW-P0036-BS-ER1 S.
72619 infersection Road 385/384 11 November 2014  [NAD (A.S. 4,200)
72620 D-NOW-P0036-BS-ER2 Dust under bench bus stop 11 November 2014  [NA
intersection Road 385/384
72621 | D-FB-NOW-P0036-BS-ER3 Field blank 11 November 2014 [NAD (A.S. 250)
Wipe on bench bus stop
W-NOW-P0036-BS-ER1
72622 intersection Road 385/384 11 November 2014  |880,000
Wipe under bench bus stop
W-NOW-P0036-BS-ER2
22623 intersection Road 385/384 11 November 2014 INA
72624 | W-FB-NOW-P0036-BS-ER3 Field blank 11 November 2014  [NAD (A.S. 250)
' Dust on bench bus stop
D-NOW-P0036-BS-ER1
72710 infersection Road 385/384 18 November 2014  |10,000
Dust under bench bus sto INA
DINOW-P0036-BS-ER2 p
22711 intersection Road 385/384 18 November 2014
72712 | D-FB-NOW-P0036-BS-ER3 Field blank 18 November 2014  [NAD (A.S. 250)
W-NOW-P0036-BS-ER1 Wipe on bench bus stop 18 November 2014 iyso 'tIOtaé 400
22713 i i o intersection Road 385/384 ovember chrysotile-8,
tremolite-4,200
Wipe under bench bus stop
W-NOW-P0036-BS-ER2
22714 intersection Road 385/384 18 November 2014 INA
72715 | W-FB-NOW-P0036-BS-ER3 Field blank 18 November 2014  [NAD (A.S. 250)

NA = Not analyzed. NAD = No Asbestos Detected (A.S. = Analytical Sensitivity)

The major difference between the results of two sampling methods (microvacuum/wipes) is

attributed to presence of asbestos bundles that break down to small fibers during the aggressive
sampling performed using wipes. One bundle of Chrysotile fibers (see Figures 2, 3 and 4) can

generate numerous of fibers of various sizes.

and converted to fibers, or smaller bundles.
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Figure 2. TEM image (left) anci EDS spectrum (right) of a Chrysotile asbestos bundle
detected in sample D-NOW-P0036-ER 10 collected from the bus stop bench
located at intersection of state roads PR-385 and PR-384, Penuelas.

Large bundles of Chrysotile were observed during microscopical investigation of additional
samples collected by AESI using micro-vacuuming. As an example below (Figure 3), there is a
Chrysotile bundle (left photo) collected from the floor of Exchange Boiler Specialist (MVG
sample [.D#-Z2130; AESI sample #D-TEC-ARE-PO006-ER7). The bundle, as seeing by
" Polarized Light Microscopy (PLM) is about 275um hong and 50 um wide.  As the bundle is
made of soft fibers, applied pressure when collecting the wipe sample may convert it to either

| individual fibers (see right photo below, same sample seeing by TEM), or maybe smaller
bundles.

MVA10666 22130 * ; LN g bV Iy

PLM image of a Chrysotile Bundle TEM image of a Chrysotile fiber
(middle gray)

Figure 3. Chrysotile bundles and fibers as viewed by PLM (left and TEM right)

o
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A.2 The Bus Stop Bench Sampling Experiment

The results of the bus stop bench sampling were discussed in section A.1, as related to the effect
of sampling method on the concentration of asbestos structures reported. The last part of the
sampling experiment was intended to assess whether asbestos fibers are continuously settling on
the bench, or the results are representative of asbestos fibers that settled in the past during
abatement activities that may have disturbed ACM. As previously pointed out, after completion
of the wipe/micro-vacuum sampling activities on 11/11/2014, the area of the bench sampled was
wet cleaned and resampled on 11/18/2014. The photos collected on 11/18/204 show
accumulation of dust that was not there after a clean-up was performed on 11/11/2014 (see
Figure 4). Chrysotile fibers were detected in both dust wipes and micro-vacuum samples (See
Table 2). The results from 11/18/2014 are showing Chrysotile concentrations of 10,000 str/cm®
detected usin% micro-vacuum (sample D-NOW-P0036-BS-ER1) and total asbestos fibers of
13,000 str/cm” using wipe (sample W-NOW-P0036-BS-ER1, see Table 2). Chrysotile (8,400
structures/cm?) and Tremolite (4,200 structures/cm?) were found in the wipe sample. Tremolite
found in the dust wipes sample was not detected before in any of the samples collected.

The presence of Chrysotile and Tremolite in the settled dust after the bench clean-up conducted
by AESI inspector, suggest that contamination of the area is not related to a single event in the
past but it is a dynamic event caused continuously by either daily winds, vehicles passing nearby
stirring up the settled dust, or crushing of gravel (present in the parking lot south of the station)
subject to daily traffic movement (see Section 7). The fingerprinting of the dust sample collected
by AESI in the bus station suggested that not only Chrysotile but also Lizardite are present in
one of the bus station samples. The consequences of Lizardite/Chrysotile appearances are
discussed in Section 6.2 and are related to Natural Occurring Asbestos (NOA) rocks.

v

USSR OB A 3 o, .

Figure 4. Bus station at intersection of state roads PR-385 and PR-384 prior to wipe/micro-
vacuum side by side. Sampling conducted on 11/18/2014.
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Photographic Documentation Log 10/1/14

El Velorio General View

El Velorio, Entrance Stair

Sampling Point: D-EV-FP-ERI1
EL Velorio, Entrance Stair
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/1/14

Head Start General View

Head Start, Next to Playground
Sampling Point: D-HS-PG-ER2

Head Start, Next to Playground
Sampling Point: D-HS-PG-ER2
Area Sampled 100 em?

RX 9
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Photographic Documentation Log 10/1/14

Jorge Lucas Pérez Valdivieso School
Administration Building
General View

Jorge Lucas Pérez Valdivieso School
Administration Building
Hallway 2nd Floor

Jorge Lucas Pérez Valdivieso School
Administration Building
Hallway 2™ Floor
Sampling Point: D-JLPV-CR23-2FH-ER3
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/1/14

Jorge Lucas Pérez Valdivieso School
Structure Behind Administration Bldg.
General View

Jorge Lucas Pérez Valdivieso School
Structure Behind Administration Bldg.
Sampling Point: D-JLPV-CR19-1FH-ER4
Area Sampled 100 em’

Jorge Lucas Pérez Valdivieso School
Structure Behind Administration Bldg.
Sampling Point: D-JLPV-CR19-1FH-ER4
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/1/14

Jorge Lucas Pérez Valdivieso School
Ist Structure at the Right of the
School Entrance
General View

Jorge Lucas Pérez Valdivieso School
Ist Structure at the Right of the
School Entrance
Sampling Point: D-JLPV-CR10-1FH-ERS

Area Sampled 100 cm2|

Jorge Lucas Pérez Valdivieso School
Ist Structure at the Right of the
School Entrance
Sampling Point: D-JLPV-CR10-1FH-ERS
Area Sampled 100 cm’

RX 9
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Photographic Documentation Log 10/2/14

Tallaboa Encarnacién Community
AR Exchanger & Boiler Specialist
General View

Tallaboa Encarnacién Community
AR Exchanger & Boiler Specialist
Sampling Point: D-TEC-ARE-P0006-E-ER7
Area Sampled 100 em’

Tallaboa Encarnacién Community
AR Exchanger & Boiler Specialist
Sampling Point: D-TEC-ARE-P0006-E-ER7
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/2/14

Tallaboa Encarnacién Community
Gulf Facility
General View

Tallaboa Encarnaciéon Community
Gulf Facility
Sampling Point: D-TEC-GULF-GS-ER8
Area Sampled 100 em’

Tallaboa Encarnaciéon Community
Gulf Facility
Sampling Point: D-TEC-GULF-GS-ER8
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/2/14

North Side of Olefin
Km. 3.2
General View

North Side of Olefin
Km, 3.2
Sampling Point: D-NWO-P0035-TB-ER9
Area Sampled 100 em’

North Side of Olefin
Km. 3.2
Sampling Point: D-NWO-P0035-TB-ER9
Area Sampled 100 em’

RX 9
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Photographic Documentation Log 10/2/14

North Side of Olefin
Intersection of Road 384-385
Bus Stop
General View

North Side of Olefin
Intersection of Road 384-385
Bus Stop
Sampling Point: D-NWO-P0036-BS-ER10
Area Sampﬂed 100 cm’

RX 9
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Photographic Documentation Log 10/2/14

Tallaboa Encarnacion Community
Street 2 Intersection of Street 4
General View

Tallaboa Encarnacién Community
Street 2 Intersection of Street 4
Sampling Point: D-TEC-P0021-C2-ER11

| Area Sampled 100 em’

Tallaboa Encarnacién Community
Street 2 Intersection of Street 4
Sampling Point: D-TEC-P0021-C2-ER11
Area Sampled 100 cm’

RX 9
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Photographic Documentation Log 10/2/14

Tallaboa Encarnacion Community
West of Street 2
General View

Tallaboa Encarnacién Community

—_— West of Street 2

Sampling Point: D-TEC-P0018-C2-ER12
Area Sampled 100 em’

Tallaboa Encarnaciéon Community
West of Street 2
Sampling Point: D-TEC-P0018-C2-ER12
Area Sampled 100 em’

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: TC}/Q \ Ar_(uélﬁ . ﬂ( Project Name: ”J(( /‘;(\%/64‘2‘( - O&A«'A *G‘Z;

Address: Lo oy 11064 . foln Ay [ 00922 Site Location: R/ € lag
Contact: : o Y ) Samplers Name: TN [ olges, |
Phone/Fax: RETI q!’—,i; i Company: BEC [y ferimbA
Chain of Custody Record
Sample L. D. Sample Description Collected Analysis Required
(i.e. Location, Name, etc.) Date Time LM Other Conunents Laboratory L.D.
J&rfienttnle. JFom TN

Rmcnf3 |~ teda Qoriedy  lolilly [pir | V| o laeplor pu | serrE

J '\‘U"‘(\T‘ m o "
L-Q1- Al efﬁﬁw?: /.L{r;/auco /O/IZJI)L B |\ |V lé{o}é‘?;é{o_,"ﬁw SE9

[
Turnaround Time: Normal:l—_-Z] Rush: [:]
A
Relinquished By: p(.\, {I(l(‘! 9 Delivered Directly to Lab:[————l Shipped:[::]
Date/ Time: w6/ 700
Received By: /f‘._',,., [V b Mecthod of Shipment:
Date/ Time: Py 4200
Relinquished By: - Lab. Recipient:
Date/ Time:
Rcceived By: Date: RX9
Date/ Time: Page 91 of 390




ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Corrected COCR

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling
Address: Site Location: Penuclas
Contact: Samplers Name: Ady Padan
Phone/Fax: Company: ALSI
Chain of Custody Record COC-BULK-011/REV 1/06
Sample L. D. Sample Description Collected Analysis Required c ) D
(i.e. Location, Name, ete.) " Date Time PLM Other omments Laboratory 1.D.
R-MC-AP3 serpentinite from media quijada 10/12/14 12:15 X |Dust Fingerprints 58878
R-QI-AP4 scrpentinite from guarry 1, Yauco 10/12/14 13:46 X |Dust Fingerprints 58879
| |
Turnaround Time: Normal: [:C] Rush: |:|
Relinquished By: lg_. Ve /L\, Delivered Directly to Lab: r Shippcd:l l
Date/ Time: f_-;l,q)/ )N Jylud
Received By: Method of Shipment:
Date/ Time:
Relinquished By: Lab. Recipient:
Date/ Time:
Received By: Date:
Date/ Time:
RX 9

Page 92 of 390
PLM-65/Rev. 1/ 7-09




Photographic Documentation Log 10/12/14

Serpentine from Media Quijada
R-MC-AP3

Serpentine from Quarry 1, Yauco
R-Q1-AP4

RX 9
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Photographic Documentation Log 10/23/14

General View of Sample on Top
of Pipe Surface from Front Flare Area
D-OL-FF-ER2

Sample on Top of Pipe Surface
from Front Flare Area
D-OL-FF-ER2

General View of Sample from Surface
of Metal Scrap in Front of Area
where the Crane was
D-OL-SM-ER6

RX 9
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Photographic Documentation Log 10/23/14

Sample from Surface of Metal Scrap
in Front of Area where the Crane was
D-OL-SM-ER6

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: Toro & Arzuaga Project Name: Dust Studies Olefin Site
Address: Site Location: Penuelas
Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: AES International
Chain of Custody Record
Sample 1. D. Sample Description Collected Analysis Required c " borat i
(i.e. Location, Name, ¢tc.) Date Time PLM Other omments -abaratory L.
Samptie from debris of pipe insulation
B-OL-0V-409-ER1 found on floor from area OV409 10/23/14| 1210 Dust Fingerprint 58924
Soil sample from arca covered with grass.
S-OL-FF-ER3 Area front of flare 10/23/14( 12:23 Dust Fingerprint 58925
Sample from insulation under pipe on the
B-OL-FF-ER4 floor. Area front of flare 10/23/14| 12:39 Dust Fingerprint 58926
Sample from pipe insulation on floor there is still part of
Debris from area PS408 pipe on the column
B-OL-PS408-ERS 10/23/14] 12:43 X |Dust Fingerprint 58927
Duplicate sample from pipc insulation on there is still part of
floor. Debris from area PS408 pipe on the column
B-OL-PS408-ERS dup 10/23/14| 1244 X |Dust Fingerprint 58928
l wipe 10 cm x 10em from from bench side ' '
P-385-W-ERI bus stop 10/23/14] 1u1s Dust Fingerprint 58929
| | |
Field Blank
D-FB-385-ER2 e Etan 10/23/14] 1116 Dust Fingerprint 58930
Turnaround Time: Normal: Rush: [:'
Comments: /‘v 7
)/
—
Relinquisfied By: |—7 L7 & Delivered Dircctly toLab: [ |Shipped:[ |
Date/ Time: orfl e L osie B
Received By: L. \« A~ Method of Shipment:
Date/ Time: /,. [yojin 15107
Relinquished By: Lab. Recipient:
Datc/ Time:
Received By: Date:
Date/ Time:
RX 9
PacL; O of 390
P 65/Rev. 1/ 7-09




ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies
Address: Site Location: Penuelas
Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: AES International
Chain of Custody Record
Sample I. D. Sample Description Collected Analysis Required c . yoratarvdil
(i.e. Location, Name, etc.) Date Time PLM Other omments -avoratory §.
Sample from debris of pipe insulation
B-OL-0V-409-ER1 found on floor from area OV409 10/23/14] 12110 Dust Fingerprint 58924
Soil sample from arca covered with grass.
$-OL-FF-ER3 Asca front of flare 10/23/14] 12:23 Dust Fingerprint 58925
Sample from insulation under pipe on the
B-OL-FF-ER4 floor. Arca front of fiare 10/23/14| 1239 Dust Fingerprint 58926
Sample from pipe insulation on fioor. there is still part of
Debris from area PS408 pipe on the column
B-OL-PS408-ERS 10/23/14| 12:43 Dust Fingerprint 58927
Duplicate sample from pipe insulation on therc is still part of
floor. Debris from area PS408 pipe on the column
B-(L-PS408-ERS dup 10/23/14] 12:44 Dust Fingerprint 58928 |
Dust 10 cm x 10 cm fromi bench left side ‘
D-Z’SS-W-ERI bus stop 10/23/14 11:15 Dust Fingerprint 58929 |
I l |
ield Blank
D-F13-385-ER2 Fleld Blan 10/23/14] 1126 Dust Fingermprint 58930
Turnaround Time: Normal: Rush: E:I
Comments: Do not analyze blank and duplicate
Relinquished By: /L \ SN Delivered Directly to Lab: l_____—__—_l Shipped:[__:l
Date/ Time: YT,
Received By: Method of Shipment:
Date/ Time:
Relinquished By: Lab. Recipient:
Date/ Time:
Received By: Date:
Date/ Time:
RX 9
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Photographic Documentation Log 10/23/14

General View of Sample from Debris
of Pipe Insulation found on Floor
from Area OV409
B-OL-OV-409-ER1

Sample from Debris of Pipe Insulation
found on Floor from Area OV409
B-OL-OV-409-ER1

General View of Samples ER3 and ER4
Area Covered with Grass in Front of Flare

RX 9
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Photographic Documentation Log 10/23/14

Sample from Area Covered with Grass,
Area in Front of Flare
S-OL-FF-ER3

Sample from Insulation Under Pipe
on the Floor, Area in Front of Flare
B-OL-FF-ER4

General View of Sample from Pipe Insulation
on Floor, Debris from Area PS408
B-OL-PS408-ERS5

RX 9
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Photographic Documentation Log 10/23/14

Sample from Pipe Insulation on Floor
Debris from Area PS408
B-OL-PS408-ERS

Sample from Pipe Insulation seen on Floor
from Area PS408
B-OL-PS408-ERS

General View of Sample from Bus Stop
Left Side
D-385-W-ER1

RX 9
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Photographic Documentation Log 10/23/14

Sample from Bench Side
Bus Stop
D-385-W-ER1
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name:

7_;»«' A A} 48

Project Name:

G- Had,es Hlebin Side

Address: pa Lo pphy. Sdw Dhdn ﬂ'l_ g2 104y Site Location: &?”;ﬂf_ﬁ’! ﬁ&
Contactj 1lsLbs! Tore @i ird Samplers Name: Lo Ei ol
Phone/Fax: 740 2f3-2231 [ 282-73-11Y6 Company: AELS
Chain of Custody Record COC-BULK-011/REV 1/06
Sample L D. Sample Description Collected Analysis Required c L"A b
(i.c. Location, Name, etc.) Date Time | PLM | Other omments aboratory L.D.
Coavel Fam voud baclefif, (,4;{.,,,@ Dust
6 Ter-Anicpeoty G| oA SR e Beile- 5,""“"5"’ yhotd | 15795 | X \cuwntlut
/'r(.gl ‘ﬂvt)wl Vnn‘ bV/(?J/’,Hbr/vmge /j.///
§-Tee-Mp el D ;c 0”‘1"‘ Foact: ”‘EZ;”":’J 1thphy |19 0% X N Zye S/
Sus #wvl rean vald l;.f urM( . "’4’// Sa- S paplt
A h ’ ,’ 'd -“v 2 .
S e+ 2 i <% sl f - uwlehy X ﬁé’//ﬂ‘ A7 oxin Bl Boecly
Swd Ga “’r Vod " ik 1 /raland 247 Sub- 5*7’! e
* '_ . €
5-TEe-AE ot D fo ol Fadin £ 19,4, alighe ¥ /'7'5////’}74/ Lok 219

Normal: [ﬁl

Rush: [_____I

Relinquisheq/ll’);:

;roun Tlmc:
A N

Date/ Time:

//////l/ /7 P

Received By:

Date/ Time:

/&\y-/"-—
1ifisdiy 2 2

Relinquished By:

Lab. Recipient:

Date/ Time:

Received By:

Date:

Date/ Time:

Delivered Directly to Lab: [ |Shipped:[ |

Method of Shipment:

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies

Address: Site Location: Penuelas

Contact: Samplers Name: Elme Rivera

Phone/Fax: Company: AES International

Amended Chain of Custody Record
Sample 1. D. Sample Description Collected Analysis Required c
(i.e. Location, Name, etc.) Date Time | PLM Other omments Laboratory LD.

Gravel from road backfill entrance to AR

S TEC-ARE-PO006ER 1A |Eehanger Boiler Specailist (fraction <ISmm)f 4 1/ (/1 4 Dust Fingerprit | 59039
Gravel from road backfill entrance to Olefin

STEC-MEOL-ER2A (fraction <19mm) 11/10/14 Dust Fingerprint | 99040
Gravel from road backfill entrance to AR

S-TEC-AREG-P0006-ER1B Exchanger Boiler Specialist (fraction >19mm){ 11/10/14 Dust Fingerprint 59041
Gravel from raod backfill entrance to Olefin

S-TEC-MEOL-ER2B (fraction>19mm) 11/10/14 Dust Fingerprint | 59042

!
Turnaround Time: Normal: Rush: [_—___:J

Comments: Do not analyze field blank

Relinquished By: )L,.,\/ j(/‘** Delivered Directly to Lab: I Shipped:D

Date/ Time: Ty L

Received By: Method of Shipment:

Date/ Time:

Relinquished By: Lab. Recipient:

Date/ Time:

Received By: Date: —— b

Date/ Time: o RA Y

at

PL

-65/Rev. 1/7-09




Photographic Documentation Log 11/10/14

Gravel from Road Backfill, Entrance to AR
Exchanger Boiler Specialist
S-TEC-ARE-P0006-ER1

Gravel from Road Backfill, Entrance to Olefin
S-TEC-MECL-ER2
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Photographic Documentation Log 11/11/14

General View of Bus Stop

General View of
Dust Sample from Bus Stop Bench

Dust Sample from Bus Stop Bench

Road. 385, Int. with Road 384
4 Northwest of Olefin between 1 & 2 miles Radius
D-NOW-P0036-BS-ER1
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Photographic Documentation Log 11/11/14

General View of
Dust Sample from under Bus Stop Bench

Dust Sample from under Bus Stop Bench
Road. 385, Int. with Road 384

Northwest of Olefin between 1 & 2 miles Radius

D-NOW-P0036-BS-ER2
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Photographic Documentation Log 11/18/14

General View of Bus Stop

Dust Sample from Bus Stop Bench

i Road. 385, Int. with Road 384

| Northwest of Olefin between 1 & 2 miles Radius
D-NOW-P0036-BS-ER1

Dust Sample from under Bus Stop Bench
Road. 385, Int. with Road 384
Northwest of Olefin between 1 & 2 miles Radius
D-NOW-P0036-BS-ER2
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name:

Torp J«//wé{u«_g Wiava

Project Name:

G- Shdd Olelly Sl

Address: GO Lo 104t oS0 Spun G52 teef Site Location: Houwle L
Contact: COLad e Urrped- Samplers Name: Elyyy L
Phone/Fax: Sfo- 23273 A > D3 A Company: LS T
Chain of Custody Record
Sample L. D. Sample Description Collected Analysis Required
(i.c. Location, Name, etc.) Date Time PLM Other Comuments Laboratory 1.D.
L oL T g
L L) ‘ .
Lt et -T2 éwk)‘ , vessel o523 Y fmF SAUZZ
57 ;470 e Sufb S r’f , ot
o -
/5’11/"5"6'&"0/-!‘(\/‘472:) @O(‘r"ﬁli " d% L/.‘J( ///‘)‘///J 7. gJ/ v’ /,7/41/ S—ﬂ ‘%
(’m?? /h"r Aot boid rocl Farpas Lof- 1#- ot F
Ae sad- 4 e e
Co Tz ~FL T 5 G ¥ "" it 3 ~f‘,mcnf'£/xﬂ/,¢: nlohy |4 a4 Lot Lo, ~5¢- 723§ i~ l%\—f
6‘;:«/ fﬁ.m At void Gped ¥ oo ;;,5 o Lf- pf coC
S TEC Br5—~ERD ""/‘"2};% ¥ R ""‘,”,‘j ot ufotty |79 58 Pt |y . -ce.7239¢ NS

jnym@uj Time:
J—

Normal: IZ]

Rush: ,:____J

Relinquishe

Date/ Time:

///)///‘/ /é‘ v

Received By:

L/\/‘-"’

Method of Shipme

Date/ Time:

1./41// e

Relinquished By:

Lab. Recipient:

Date/ Time:

Received By:

Date:

Date/ Time:

Delivered Dircctly to Lab::l Shipped: I:]

nt:

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies
Address: Site Location: Penuelas
Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: ALS International
Chain of Custody Record
Sample 1. D. Sample Description Collected Analysis Required
(i.e. Location, Name, elc.) Date | Time | PLM Other Comments | Laboratory LD.
TSI Sample from South Side, Left of Platform
f Vessel OV-302
BULK-OL-CHM4-ER2 on vesse 11/21/14 Dust Fingerprint 59133
Gravel from Dirt Road next to Intersection of
the Trail with Road #127, Front of Gulf
S-TEC-TNT-S-ERI Entrance 11721/14 Dust Fingerprint 59134
Gravel from Dirt Road approximated 200 feet
from Intersection with Road #127 and Dirt
S-TEC-BUS-ER2 Trail 11/21/14 Dust Fingerprint 59135
Turnaround Time: Normal: Rush: :
Comments:
Relinquished By: /(*_ >— /S — Delivered Directly to Lab: |Shipped:|:|
Date/ Time: YN
Received By: Has flalen Method of Shipment:
Date/ Time: [ 1 /qz I/IN 7:¢2
Relinquished By: o Lab. Recipient:
Date/ Time:
Received By: Date:
Date/ Time:

RX9
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Photographic Documentation Log 11/21/14

General View of BULK-OL-CHM4-ER1

TSI Sample from South Side
Right of Platform of Vessel OV-302
BULK-OL-CHM4-ER1

General View of BULK-OL-CHM4-ER2

RX 9
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Photographic Documentation Log 11/21/14

TSI Sample from South Side
Left of Platform of Vessel OV-302
BULK-OL-CHM4-ER2

General View of S-TEC-TNT-S-ER1

Gravel from Dirt Road next to Intersection
of the Trail with Road #127, front of
Gulf Entrance
S-TEC-TNT-S-ER1
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Photographic Documentation Log 11/21/14

General View of S-TEC-BUS-ER2

Gravel from Dirt Road aproximated 200 ft.
from Int. with Road #127 and Dirt Trial
S-TEC-BUS-ER2
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name:

Toro & Arzuaga

Project Name:

Construction Waste studies

Address: Site Location: Penuelas
Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: "AES International
Chain of Custody Record
Sample L. D. Sample Deseription Collected Analysis Required
(i.e. Location, Name, etc.) Date Time | PLM Other Comments | Laboratory L.D.
Transite Debiis, Composite of Piles 1, 2 and
WP-NB-ER1 3, 10 ft distance between each pile, Debris #1 12/18/14 | 14:25 X composite 50’ L}az
. Transite Debris, Various Piles, Debris #2 12/18/14 | 14:29 X composte -— J ﬁ 6
Transite Debris, Inside Mangrove Arca, .
. composite
WP-NB-ER3 Debris #3 12/18/14 | 1430| X 59444
Bituminous Material found in the Dirt Road, composite
H -
WP-NB-ER4 Pebris #4 12/18/14 | 1433 X A4S
Transite Pipes of Water Drain System found AT
1 1 A
WP-NB-ERS5 Inside Water Pond, Debris #5 12/18/14 | 1446 | X 44 Lbéﬂ
Black, Hard Material Pa{mted Blue with co m‘lposite
WD-NB-ER6 Bitumen and Rubber, Debris #6 12/18/14 | 14:56 X ,5’ ’487
Bituminous Material fo*md in Gravel close to coprosi .
H 7],
WP-NB-ER7 the Sca, Debris #7 12/18/14 | 15:05 X 5&}‘_/5?
Transite Panels Derbis Mixed with Concrele composite
t 1 7,07 Iy
T ER and Plastic, Debris #8 12/18/14 | 1510 X ;)L?(/.:ﬁq
Large Pilc of Transitc Debris Mixed with RS
WP-NB-ER9 Tresh, Debris #9 12/18/14 [ 1534 | X 5 L/‘;’ 0
Bituminous Material Mixed with Concrete .
t &
WP-NB-ER10 and Ceramic Tiles, Debris #10 12/18/14 | 15:42 X compostie 5@44 )
Transite Panels found insde the Water, Debris A Cile (-,L 2/
WP-NB-ER11 Ll 12/18/14} 1655} X jq SZ
Turnargufiil Time: Normal; Rush: l:—_—j
o
Comments: ‘/Z/

Relinquished By: ( '

G

Date/ Time: i WY
Received By: }Q Y,,&/
Date/ Time: 12118 4 . 55
Relinquished By:

Date/ Time:

Received By:

Date/ Time:

Delivered Directly to Lab: |Shipped:[|

Method of Shipment:

Lab. Recipient:

Date:

[ AVANa)
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Photographic Documentation Log 12/18/14

General View of Debris #1
Transite Debris, Pile 1

General View of Debris #1
Transite Debris, Pile 2

General View of Debris #1
Transite Debris, Pile 3

RX 9
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Photographic Documentation Log 12/18/14

General View of Debris #2
Transite Debris

General View of Debris #3
Transite Debris inside Mangrove

General View of Debris #4
Bituminous Material found in Dirt Road

RX 9
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Photographic Documentation Log 12/18/14

General View of Debris #5
Suspected Transite Pipes of Water Drain
System found Inside Water Pond

General View of Debris #6
Black, Hard Material Painted Blue
with Bitumen and Rubber

General View of Debris #7
Bituminous Material found in Gravel
close to Sea

RX 9
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Photographic Documentation Log 12/18/14

General View of Debris #8
Transite Panels Debris mixed with
Concrete and Plastic

General View of Debris #9
Large Pile of Transite Debris mixed
with Trash

General View of Debris #10
Bituminous Material mixed with Concrete
and Ceramic Tiles

. RX 9
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Photographic Documentation Log 12/18/14

General View of Debris #11
Transite Panels found inside the Water

RX 9
Page 133 of 390



SRSy 2 QAMD 6L E2 sEew
aangIEN8I0 510 aBew

Loy \espupy aGew/
! 2 & oy ) A .
s 315990 41 08 !
%, -, :
L' g 108 &
Fo -

eailens

T ——

N v

e, . _
I...I\..rﬁ.l!. pRaet ]
. ]

u o

..me__w>3: R k e
. . e~

3 .
wNmm -ONn@Wan
2:9 BUEGEC LT T

HBISERS0ES

Page 134 of 390

"

0loH O

o | ‘l.w

\ e .
010y onmmwuﬂ& e 3

&
L
.\
=
- 70..m4Jm,*rC OT
i 3
e




(p1/1€/71) Ar1eng) zan3eAey] 03 PUBHUY WOLJ PIIII0D sajdureg 3sn(j Jo uoned07]

RX9

Page 135 of 390



188 J[DO0)

RX9

Page 136 of 390



RX9

Page 137 of 390



:3)eQq bwi | /aeq HY: | uu>_uwm~mm

ualdpayg "qe| dwi | /218 Agq vu:m_:ccbmw_...._l

sjuawdiys jo poyrRA w1 ] /areq kg paAday

_Hu :paddiyg H :qer 03 Apdaai( paaAlRd 3\%@ QL\\ &/7 Jounpaeq 2 QH.\KNW J\Jw\mﬂ Ad \.co‘:m_:u::o&

T e i A L it IO 22250 T ol -2 o

y
(7o r o) g#miC fO Qw\\?‘w’ v q.amwr \m“@.ﬁ LA e e \\%nm SIUAWLO DS,

)
H_“:m:m Iadng ysny _H_ ‘[RULION :3UIL] punoJewn o

—

P

\ JXH@ Y e A =4 p=-)d

\\_\ _—
A A L R [ pEEES

= T e P A € AR
- P R e o L R A

-~

NN [

9
a

» _..&“‘% PH pifAP \\3.&

P o T P 95 (7K
27 u“..\&.\\u. MRl el O

402 i /08
ce|l ¢ e

Jee-n7| e % e le5-oe - 35-<
PRy fo g Sady abris

Ol g doysr webgy| 1255 (X

swrgia wadl Yppves 300 2

3
A
2
T

& \ e \ >\ \\\
\

2 - e
€] e Y| Shel|get-n7 2 iy e T T - U -A—C
\\.\..

oe | @ o€ | gari | ko127 | K& ﬂww\yﬁa\? s w of| 12075 P -
PENIAfD R pep vl oy rku ;
ny WAL WOd WN[OA ‘Say jeulj Jegiug doig 14638 1aquiny (212 *awrey] ‘uonBIOT] 1) ‘q’] 2dweg
#argavi | »wo pea] 50)53QSy | §0353qSY FLVH MOTH FNLL dung uopduiasa tdwes
90/T ATY/600-dIV-D0D p1099Yy Apoisn)) Jo urey)

N'ﬂm.l.mmv\ :oweN Auedwo) xej/ouoyd

.\\\\%\.“m._uﬂw ! A g#y 2 :£q pa129[10D 3PERIU0D)

q ] k.\\m\ﬁc :9)e(q Surdwes SSAIPPV

\u\.nw.\k - W\A \\\.?M\\. v:N M\Q :aweN joafoag B L e JUBND

sisAjeuy ajdueg a1y J10J $399Y§ [e)pIwusues J,
88LS-vTL (L8L) :xed 0TT0-TTL (L8L) uUd
L0600 'd ‘@INIUES “100[] PUT ‘dJBLIISUOIA [[9#
*ONI “TYNOLLVNYAINI SHOIAYAS TVININNOUIANA TVOILLATVNY



v g /a18Q :Ag peannfIy L
;juandiday "qe] awy | a1eQ | :Ag uu:m_zcc_@ 9p)
sjuamdiys jo POy awi ] /a3eq | 1Ag paA1ddRYy O
_H :paddiyg _HH_ :qer] 03 Apoauiq passaipal e J7 3¢/ /T Taunimeq 5T~ = kg paysinbuipy P
—
uo ool si pejdwes ealy “juelg p|aid azAjeue jou o "Ajuo sa|dwes wnnoeAcdfw ozAjeuy SUBWWOD %J
©
H_”sm:m sadng _H_ ‘ysny I ‘|RULION ;3w | punoJewin | o
GBAGHS X jue|g piald paI-g4-(M)-a
#6565 X Juelg piatd y¥3-g4-0
£6S65 X VIN VIN VIN VIN VIN VIN V/IN 0oneA 1B Saruend) Jo sdueul £d3-L1-v-(m)-a
utBLy 01 PEO. JO JOO|) Wolj usyes adim "1snQg
26G6G X o'y 0c 0t 0¢ Lyel Spel 8E€T-AT 0OMEA 1€ SILIEND) JO IIUCILS LIBLL O3 €d3-L1-¥a
PEOI JO JOOY WO UIMNE] WNNIBAOIIIW “ISng
LB8GHG X VIN VN vIN VIN V/IN VIN VIN UBULID) UES JE S3LEND) P|D JO 20UBIIUI T¥3-07-DS-(m)-a
uIgW 0] PeO JO 100]) Woy) uayEl adim 1sng
0656665 X th4 0C 07 0T [AIB% 00-£1 8LT-AT ugS 18 212N PIO JO FDUEIIUS UIBLU O) Ty3-0¢-0s-d
PEOJ JO SO0} WY USYE} WINNDBADIIIW 1SN
68665 X VIN VIN VIN V/IN VIN VIN VIN zonJeAe 1e seten() JO 30UBNUD 1d3-S-W-(m)a
urew 0} PeOJ JO 100() W0k uay=) adim ‘1snQ
88G6G X ov 0T 0t 0T 90°t1 v0 1 8€T-AT | [luaAng 01 18U S31LERY) JO 0USUD UlBW O] 1¥3-5-N-a
PO JO JOOY WIOIJ UINE WANJBAGIOIW ISnJ
scred JWNJOA ‘BAy Jeuly e dojg 1EIS Jaquiny (*213 ‘aweN ‘uonBIOT *3°1) ‘q’| dwes
poyi Iy
1snp
#aravi REL1) §0)S3ASV | yj sojsagsy ALV MOTd JNILL dwng vondiasaq ajdues
pI009Yy Apoisn)) Jo urey)
jeuonewaiu] SV :dweyN Auedwo) xeq/auoyd
BI2AY Sw|q :Aq pajds[io) 1981U0D)
v107/1€/C1  :req dujdwes 1SS31pPY

Sunduieg 1sng uys|O

:awe) 12afoag

gdenziy % 010]

:weN Jud1D

88LS-bTL (L8L) ixed '0T70-TTL (L8L) ud
L0600 ' d “@2.Injueg ‘100[J puy ‘9JBIIISUOTA] [T9#
*DNI “TVNOLLVNYALNI STIOIAYAS TYINTNNOYUIANT TVOLLATVNY



Photographic Documentation Log 12/31/14

General View of Main Entrance to Quarry
next to Juvenile Institution of Mayaguez
D-M-E-ER1

Sample from Floor of Road to
Main Entrance of Quarry
next to Juvenile Institution of Mayaguez
D-M-E-ER1

& General View of Main Entrance to Old Quarry
at San German
D-SG-20-ER2
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Photographic Documentation Log 12/31/14

Sample from Floor of Road to
Main Entrance to Old Quarry
at San German
D-SG-20-ER2

General View of Road to Main Entrance to
Quarry at Yauco
D-Y-17-ER3

Sample from Floor of Road to
Main Entrance to Quarry at Yauco
D-Y-17-ER3
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Quality Assurance/Quality Control Summary for MVA Project 10666

This report contains the sample data for characterization or "fingerprinting" of
asbestos in dust (microvacuum or wipe samples) and other potential source
samples (bulk debris or soillaggregate/mineral samples). The Tables below
indicate the MVA Sample Number, AES International Client ID Number, Date
Sampled, Sample Type, and Testing Method used for samples analyzed/reported

as of 14 January 2015.
Samples Received 07 October 2014:
MVA Client ID Date Sample Test Method
Lab ID Sampled Type
EvLEp. Dust Dust "Fingerprint"
Z2124 D-EV-FP-ER1 10/01/14 (Microvac) Characterization
e Dust Dust "Fingerprint"
22125 D-HS-PG-ER2 10/01/14 (Microvac) Characterization
) P Dust Dust "Fingerprint"
72126 D-JLPV-CR23-2F-H-ER3 10/01/14 (Microvac) | Characterization
) : AEHL Dust Dust "Fingerprint”
Z2127 D-JLPV-CR19-1F-H-ER4 10/01/14 (Microvac) | Characterization
: DT Dust Dust "Fingerprint"
22128 D-JLPV-CR10-1F-H-ERS 10/01/14 (Microvac) | Characterization
Field Blank
Z2129 BLII(-ERG 10/01/14 (Microvac) ASTM I[)5755
' Dust Dust "Fingerprint"
Z2130 D-TEC-ARE;POOOS-E-ER? 10/02/14 (Microvac) | Characterization
l Dust Dust "Fingerprint"
Z2131 D-TEC-GULF-GS-ERS8 10/02/14 (Microvac) | Characterization
) i R Dust Dust "Fingerprint"
22132 D-NOW-P0035-TB-ER9 10/02/14 (Microvac) | Characterization
Dust Dust "Fingerprint”
Z2133 D-NOW-P0036-BS-ER10 10/02/14 (Microvac) Characterization;
ASTM D5755
s Dust Dust "Fingerprint"
Z2134 D-TEC-P0021-C2-ER11 10/02/14 (Microvac) | Characterization
R ) o Dust Dust "Fingerprint"
22135 D-TEC-P0018-C2-ER12 10/02/14 (Microvac) | Characterization
Field Blank
72136 BLK-FB-ER13 10/02/14 (Microvac) ASTM D5755
Samples Received 21 October 2014:
MVA ClientID Date Sample Test Method
Lab ID Sampled Type
MO Bulk Mineral | Dust "Fingerprint"
22284 R-MC-AP3 10/12114 Sample Characterization
A1 Bulk Mineral | Dust "Fingerprint”
22285 R-Q1-AP4 10/12/14 Sample Characterization
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Samples Received 24 October 2014:

MVA Client ID Date Sample Test Method
Lab ID Sampled Type
Insulation Dust "Fingerprint"
22369 B-OL-OV-409-ER1 10/23/14 Debris Characterization
. Dust "Fingerprint"
22370 S-OL-FF-ER3 10/23/14 Soil Sample Characterization
Insulation Dust "Fingerprint"
22371 B-OL-FF-ER4 10/23/14 Debris Characterization
_ ) Insulation Dust "Fingerprint”
Z2372 B-OL-PS408-ER5 10/23/14 Debris Characterization
Al ) ) Insulation Dust "Fingerprint"
22373 B-OL-PS408-ER5-dup 10/23/14 Debris Characterization
22374 D-385-W-ER1 10/23/14 (\[l)VLilsé) ASTM D6480
72375 D-FB-385-ER2 10/23/14 Fie(\',?n'gg“k ASTM D6480
Dust Dust "Fingerprint"
22376 D-OL-FF-ER2 10/23114 (Microvac) Characterization
) Dust Dust "Fingerprint"
22377 D-OL-SM-ER6 10/23/14 (Microvac) Characterization
Sealed Blank
Z2378 OL-SB-ER7 10/23/14 (Microvac) ASTM D5755
Field Blank
22379 OL-FB-ER8 10/23/14 (Microvac) ASTM D5755
Field Blank
22380 OL-FB-ER9 | 10/23/14 (Microvac) ASTM D5755
|
Samples Received 14 November 2014:
MVA Client ID Date Sample Test Method
Lab ID Sampled Type
X ) . : Aggregate | Dust "Fingerprint"
22617 | S-TEC-ARE-P0006-ER1A/B | 11/10/14 (Gravel) Characterization
K : ) Aggregate | Dust "Fingerprint"
22618 S-TEC-MEOL-ER2 A/B 11/10/14 (Gravel) Characterization
Dust
22619 D-NOW-P0036-BS-ER1 11/11/14 (Microvac) ASTM D5755
Dust
22620 D-NOW-P0036-BS-ER2 11/11/14 (Microvac) Not Analyzed
Field Blank
Z2621 D-FB-NOW-P0036-BS-ER3 111114 (Microvac) ASTM D5755
22622 W-NOW-P0036-BS-ER1 11/11/14 (V?,lij;;) ASTM D6480
22623 W-NOW-P0036-BS-ER2 11/11/14 (V?,?:é) Not Analyzed
72624 | W-FB-NOW-P0036-BS-ER3 | 11/11/14 Fi‘i{/‘f”'gg“)“k ASTM D6480
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Samples Received 20 November 2014:

MVA Date Sample
Lab ID Client ID Sampled Type Test Method
Dust
22710 D-NOW-P0036-BS-ER1 11/18/14 (Microvac) ASTM D5755
Dust
22711 D-NOW-P0036-BS-ER2 11/18/14 (Microvac) Not Analyzed
Field Blank
22712 D-FB-NOW-P0036-BS-ER3 11/18/14 (Microvac) ASTM D5755
Z2713 W-NOW-P0036-BS-ER1 11/18/14 (v?,‘i‘:;) ASTM D6480
72714 W-NOW-P0036-BS-ER2 11/18/14 (V?ltij:é) Not Analyzed
72715 | W-FB-NOW-P0036-BS-ER3 | 11/18/14 Fi‘mi’;::)“k ASTM D6480
Samples Received 01 December 2014:
MVA Date Sample
Lab ID Client ID Sampled Type Test Method
) ) Insulation Dust "Fingerprint"
Z2753 BULK OL-CHM4-ER2 11/2114 Debris Characterization
i X a. Aggregate Dust "Fingerprint"
22754 S-TEX-TNT-S-ER1 11/121/14 (Gravel) Characterization
K : ) Aggregate Dust "Fingerprint"
Z2755 S-TEX-BUS-ER2 11/21/14 (Gravel) Characterization

Sample Receipt

All samples were received intact, in good condition, and with a Chain of Custody
(COC) enclosed.

Dust "Fingerprint” Characterization

The dust/debris/soil/aggregate/mineral samples were initially analyzed for
asbestos structures using a combination of stereomicroscopy and polarized light
microscopy (PLM) with techniques recommended by U. S. Environmental
Protection Agency, “Test Method EPA/600/R-93/116 -- Method for the
Determination of Asbestos in Bulk Building Materials." MVA Scientific
Consultants has consistently demonstrated proficiency using this method as a
participating laboratory since 1995 in the Bulk Asbestos Proficiency Analytical
Testing (BAPAT) Program administered by the American Industrial Hygiene
Association (AIHA) (Lab 1D #100656). Asbestos content is reported in terms of
volume percent along with descriptive information of observed asbestos and
other associated materials.  The optical systems of our light microscopes are
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cleaned and lubricated every two years; images are annotated using stage
micrometers; and materials analyzed are compared to in-house reference
materials, including NIST standard asbestos reference materials.

Additional characterization of dust/debris/soil/aggregate/mineral samples using
electron microscopy (either scanning electron microscopy (SEM), transmission
electron microscopy (TEM), or both) involves use of MVA instruments which are
calibrated on a quarterly schedule. Supplemental characterization of samples
using different instruments provides additional assurance (confirmation) of MVA
PLM findings for any given sample while at the same time expanding the type of
information known for that given sample. After initial PLM examination,
representative subsamples of bulk debris/soil/laggregate/mineral samples are
either examined directly by SEM or are suspended in alcohol and an aliquot of
the suspension is deposited onto a carbon coated copper grid for TEM
examination. After initial PLM examination, dust (microvac) samples are
prepared for analysis using the filtering specifications of ASTM D5755.
Secondary filter preparations (dust from the cassette suspended in asbestos-free
alcohol/water and filtered through polycarbonate membrane filters) are either
looked at directly by SEM examination or transferred to indexed copper grids and
prepared for TEM examination according to ASTM D5755. Analysis by
SEM/TEM involves characterizing the particulate present (fibrous and non-
fibrous) in order to confirm/elaborate on the initial PLM findings. These samples
are not analyzed according to ASTM D5755 unless specifically stated.

SEM analysis is performed using é JEOL JSM-6490LV scanning electron
microscope (SEM) coupled with a Thermo Scientific Noran System SIX x-ray
energy dispersive spectrometry (EDS)|system. TEM analysis is performed using
either a Philips EM 420 transmission electron microscope (TEM) or a Philips CM
120 TEM, both capable of selected area electron diffraction (SAED) and
equipped with Oxford INCA energy dispersive spectrometry (EDS) x-ray analysis
systems.

Dust (Microvac) Samples via ASTM D5755

Analysis was performed using either a Philips EM 420 transmission electron
microscope (TEM) or a Philips CM 120 TEM, both capable of selected area
electron diffraction (SAED) and equipped with Oxford INCA energy dispersive
spectrometry (EDS) x-ray analysis systems. MVA instruments are calibrated
according to the specifications of ASTM D5755. Field blanks and laboratory
blanks are prepared and analyzed according to the specifications of ASTM
D5755. No asbestos structures were detected in any field or laboratory blanks
prepared and analyzed during the course of this project.

RX9
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Dust (Wipe) Samples via ASTM D6480

Analysis was performed using either a Philips EM 420 transmission electron
microscope (TEM) or a Philips CM 120 TEM, both capable of selected area
electron diffraction (SAED) and equipped with Oxford INCA energy dispersive
spectrometry (EDS) x-ray analysis systems. MVA instruments are calibrated
according to the specifications of ASTM D6480. Field blanks and laboratory
blanks are prepared and analyzed according to the specifications of ASTM
D6480. No asbestos structures were detected in any field or laboratory blanks
prepared and analyzed during the course of this project.

Steven P. Compton, Executive Director and Project Leader

Ve W EXECUTED BY
ELECTRONIC
Signature: ? ‘//("1 SIGNATURE Date: January 15, 2015
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Statement of Accreditations and Qualifications

MVA Scientific Consultants is accredited under ISO 17025 by The American
Association For Laboratory Accreditation. MVA Scientific Consultants’ certificate
number is 2096-01 valid to August 31, 2015. MVA Scientific Consultants has been a
participant in the Industrial Hygiene Proficiency Analytical Testing Program (IHPAT)
since 1992 and always has been found to be proficient. In 1992 the program was
run by NIOSH of the U.S. Department of Health and Human Services. MVA
Scientific Consultants was laboratory 1D 30093001. The American Industrial
Hygiene Association currently runs the program. MVA Scientific Consultants is Lab
ID # 100656. In specific areas like the analytical needs of the pharmaceutical
industry, MVA Scientific Consultants has developed quality assurance systems in
accordance with their requirements (cGMP under US CFR 21). MVA Scientific
Consultants is a licensed Researcher Pharmacy by the Georgia State Board of
Pharmacy (License No. PHRS000159). MVA Scientific Consultants is licensed by
the US Department of Justice, Drug Enforcement Administration, to handle all
schedules of controlled substances (DEA Registration RM0191229). MVA Scientific
Consultants has been audited by a number of pharmaceutical companies and found
to be in compliance with their QA requirements. MVA Scientific Consuitants has
developed and taught quality assurance procedures in specific areas at Georgia
Tech, LeHigh University and the McCrone Research Institute. MVA Scientific
Consultants has worked as a reference laboratory for the New York Environmental
Laboratory Accreditation Program and the National Laboratory Accreditation
Program (NVLAP). Mr. W. R. Boltin is currently a Technical Expert and assessor
for NVLAP. Richard S. Brown of staff is a Certified Diplon*ate of the American Board
of Criminalists. (Cert. No. 415). Mr. William Turner is a licensed professional
geolog,ist.

MVA Scientific Consultants is a research consuiting laboratory which performs
analysis of materials for corporate, governmental and legal clients. The Staff of
MVA Scientific Consultants has considerable experience in both product constituent
analysis and product identification. Staff members have qualified in court
proceedings in various parts of the USA as experts in fields involving material and
environmental analysis and have testified in a number of cases on the state and
federal level. Included among MVA Scientific Consultants’ clients have been the
United States Justice Department and the Attorneys’ General for the States of
Maryland, Kentucky, West Virginia, Hawaii and lllinois. MVA Scientific Consultants
has also served as a product identification laboratory for the National Gypsum Trust
settlement board.
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Bulk Samples Quality Control Studies-Olefin facilities, Penuelas

Bulk Samples Collected on 10/23/2014-Inside Olefin

Sample I.D. Type of sample | AESI results MVA results |Accepted/Rejected
B-OL-0V-409-ER1 bulk insulation |Amosite 50% Amosite 60-80% Accepted
B-OL-FF-ER3 soil Amosite 2% <1% Accepted
B-OL-FF-ER4 bulk insulation |Amosite 20% Amosite 60-80% Accepted
B-OL-PS408-ERS bulk insulation |Amosite 50% Amosite 60-80% Accepted
B-OL-PS408-ERS Dup bulk insulation  |Amaosite 45% Amosite 60-80% Accepted

Bulk Samples Collected on 11/21/2014-Inside Olefin

Sample L.D. Type of sample | AESI results MVA results |Accepted/Rejected
BULK-OL-CHM4-ER2 bulk insulation  |Chrysotile 40% Chrysotile 40%-60% Accepted

%T’_— 1/12/2015
QA/QC Officer Date
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V[L [& National Voluntary
D\\rl L@ Laboratory Accreditation Program %

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

AES International
611 Monserrate
Santurce, PR 00907
Mr. Ady Padan
Phone: 787-722-0220 Fax: 787-724-5788
E-Mail: YOTA1@bellsouth.net
URL: http://www.aesipr.org

‘?fdms ot '&

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 200051-0

NVLAP Code  Designation / Description

18/A01 EPA 600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation
*  Samples

18/A03 EPA 600/R-93/116: Method for the Determination of Asbestos in Bulk Building Materials

2015-01-01 through 2015-12-31 W&- Q U L-D

Effactive dates For the National Institute of Slandards and Taechnol
Page 1 of 1 NVLAP|31S éaev zgt)é-os %9)3’ 90
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Resumes of Key Pe cunusl
Principals

ADY PADAN, PH.D, P.G, LEED AP

STATEMENT OF QUALIFICATIONS

Puerto Rico Office: Atlanta Office:

611 Monserrate Street 155 River Court Parkway,
Santurce, PR 00907 Atlanta, Georgia 30328
Telephone 787-722-0220 Telephone 770/396-84RX 9

Fax 787/724-5788 Fax 770/93aggdb5 of 390



Principals
ADY PADAN, Ph.D, P.G, LEED AP
President
SUMMARY

More than twenty eight years of successful experience in all phases of Environmental
Consulting, Training, Management including Operations, Laboratory Management, Field
Supervision.

Major strengths are:

0 Planning/Organizing 0 Cost Analysis/Control

[0 Development of Sampling Plans [J Technical Expertize

[J Business Development ) Quality Control

0 Project Management {0 Training Skills
ACCOMPLISHMENTS

| [ Initiated and conducted three laboratory/field operations in Atlanta, Georgia & San
Juan, Puerto Rico (Caribbean).

( ] Managed major field projects related to undergTound storage tanks, lead/asbestos
and mold abatement.

] Established state certified training program for asbestos and lead training at
supervisory, designer, inspector/risk assessor, worker and RRP levels.

[ Conducted numerous asbestos, lead, mold and phase | and |l investigations for
private and government entities.

[ Developed and implemented field sampling programs in the area of hazardous
materials, waste water, sludge, soil, underground storage tanks, asbestos and lead
and mineral reserves.

O Wrote Standard Operating Procedure Manual for field sampling activities related to
sampling of various media.

[ Wrote technical specifications for abatement of lead/asbestos and mold contaminated
materials.

0 Developed Quality Control/Quality Assurance programs related to inorganic and
organic analyses, asbestos bulk and air analysis.

I Obtained laboratory accreditation for: New York Department of Health, AIHA, South
Carolina Department of Health, ELPAT program, NVLAP (Asbestos), AlHA (Fibers,
metals & organic solvents), ELAP - New York (Asbestos, hazardous waste, air
emission), Department of Health -South Carolina (Drinking water), ELPAT -AlHA
(lead in wipes, dust & soil), Tennessee (Underground storage tanks), CPSC for lead.

RX9
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.
Resumes of Key Personnel
Principals

ADY PADAN, Ph.D. (continued)
EDUCATION

Post Ph.D — 1985 Geochemistry - Georgia Institute of
Technology; Atlanta, Georgia

Ph.D. - 1984 Geochemistry - Georgia Institute of
Technology; Atlanta, Georgia
Major: Geophysical Sciences

M.Sc. - 1981 Geology - University of Ben Gurion;
Beer-Sheva, Israel
Major: Geology

B.Sc.- 1978 Geology - University of Ben-Gurion,
Beer-Sheva, Israel

PROFESSIONAL LICENSES AND AFFILIATIONS

- B.Sc., M.Sc., and Ph.D. certificates

- Professional Geologist in Puerto Rico |

- LEED AP

- AHERA Asbestos Inspector and Management Planner

- NIOSH 582 certified

- Asbestos Project Designer

- Asbestos Supervisor

- Mold Inspector

- Lead Inspector/Risk Assessor

- Lead Supervisor

- Lead Project Designer

- XK3 and LPA-1 (RMD) Lead Based Paint Analyzer Operation & Radiation Safety

- Environmental Site Assessor (Phases | and I1)

- Hazardous Waste Operations 40-Hours Training

- AHERA Asbestos Trainer

- EPA certified RRP trainer

. Puerto Rico certified Trainer for Asbestos/Lead Inspector/Manager Planner/Risk
Assessor, Supervisor, Workers & Project Designer

- Trainer for OSHA 10 and 30 hours
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ADY PADAN, Ph.D. (continued)
EXPERIENCE

1995 - Present President
ANALYTICAL ENVIRONMENTAL SERVICES
INTERNATIONAL, INC. - San Juan, Puerto Rico; Atlanta, Georgia
Responsible for the training program, business development, laboratory
management, quality assurance and technical support for the environmental
consulting programs of the company.

1992 - 1995 Vice-President
ANALYTICAL ENVIRONMENTAL SERVICES, INC., Atlanta, GA
Major responsibilities include business development, quality assurance, and
technical support for the environmental programs of the company.

1989 - 1992 Vice-President
APPLIED ENVIRONMENTAL TESTING LABS, Atlanta, GA

1989 Director of Research‘ and Development |
GEO-ENVIRONMENTAL SERVICES, INC. (GES), Atlanta, GA

1985 - 1989 Main Geologist
PAMA - Mishor Rotem, mobile post Arava, 86800, Israel

1984 - 1985 Post-doctoral Research Assistant
Geophysical Sciences Department
Georgia Institute of Technology; Atlanta, GA

1981 - 1984 Research Assistant
Geophysical Sciences Department
Georgia Institute of Technology; Atlanta, GA

1978 - 1981 Teaching Assistant
Department of Geology
University of Ben Gurion, Beer-Sheva, Israel

1976 - 1978 Research Assistant - Department of Geology
University of Den Gurion, Beer-Sheva, Israel
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-0
Santurce, Puerto Rico 00907

Ph, (787) 722-0220

Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 10/23/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 10/23/14
Lab Project#: PRB04412 Date Analyzed: 10/27/14
Lab ID #: 58924

Sample ID#: B-OL-OV-409-ER1
Sample Location: Sample from Debris of Pipe Insulation found on Floor from Area OV409

Layered: No No. of Layers:* * Layer No: ok
Appearance: Light Gray, Soft, Fibrous with Aggregates

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |[NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile Cellulose Vermiculite/Mica Bitumen
Amosite 50 Glass Fibers 40 Perlite Sand/Aggregates 10
Crociddlite Synthetics Expanded Glass Glue
Tremol}te Wollastonite Styrolfoam Vinyl
Actinolite Talc Alumlinum Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint

Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: K -;\-«/L/ QUALITY CONTROL: é ’ /l :
Ka¥en Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL, OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-06
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-0
Santurce, Puerto Rico 00907

Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 10/23/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 10/23/14
Lab Project#: PRB04412 Date Analyzed: 10/27/14
Lab ID #: 58925

Sample ID#: B-OL-FF-ER3
Sample Location: Soil Sample from Area Covered with Grass, Area Front of Flare

Layered: No No. of Layers:* * Layer No: **
Appearance: Brown, Soft, Aggrepates with Fibers
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTS

Chrysotile Cellulose 5 Vermiculite/Mica Bitumen
Amosite 2 Glass Fibers 4 Perlite Sand/Aggregates 80
Crocidolite Synthetics | Expanded Glass Glue |
Tremolite Wollastonite | Styrofoam Vinyl .
Actinolite Talc I Aluminum Cork }
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 9
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: /\ \ S QUALITY CONTROL: é’ ﬂ .
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS, QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT [N FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-0¢

RX 9
Page 162 of 390



ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-0
Santurce, Puerto Rico 00907

Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 10/23/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 10/23/14
Lab Project#: PRB04412 Date Analyzed: 10/27/14
LabID #: 58926

Sample ID#: B-OL-FF-ER4
Sample Location: Sample from Insulation under Pipe on the Floor, Area Front of Flare

Layered: No No. of Layers:* * Layer No; HE
Appearance: Yellow, Soft, Fibrous with Paint

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile Cellulose Vermiculite/Mica Bitumen
Amosite 20 Glass Fibers 72 Perlite Sand/Aggregates
Cro¢idolite Synthetics Expanded Glass Glue
Trerlnolite Wollastonite Sltyrofoam Vinyl
Actlnolite Talc Aluminum Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 8

Comments: Paint Included As Binder

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: /L y/‘/ QUALITY CONTROL: 6% .
Karen Y. Acosta Elme Rivera

PLM 1S NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED.

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-06
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-0
Santurce, Puerto Rico 00907

Ph. (787) 722-0220

Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 10/23/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 10/23/14
Lab Project #: PRB04412 Date Analyzed: 10/27/14
Lab ID #: 58927

Sample ID#: B-OL-PS408-ERS
Sample Location: Sample from Pipe Insulation on Floor, Debris from Area PS408

Layered: No No. of Layers:* * Layer No: *E
Appearance: Gray, Soft, Fibrous

RESULT OF ANALYSIS (BY VISUAL ESTIMATL)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile Cellulose Vermiculite/Mica Bitumen
Amosite 50 Glass Fibers 50 Perlite Sand/Aggregates
Crocidolite Synthetics | Expanded Glass Glue |
Tremolite Wollastonilte Styrofoam Vinyl |
Actinolite Talc | Aluminum Cork |
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint

Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: L Ve d QUALITY CONTROL: g ‘ & .
Katen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY, THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR. ANY AGENCY OF

OF THE US GOVERNMENT, ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-06
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street ' PAT 102702
2nd Floor NVLAP 200051-0

Santurce, Puerto Rico 00907

Ph. (787) 7220220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 10/23/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 10/23/14
Lab Project#: PRB04412 Date Analyzed: 10/27/14
Lab ID #: 58928

Sample ID#: B-OL-PS408-ER5 Dup
Sample Location: Duplicate Sample from Pipe Insulation on Floor, Debris from Area PS408

Layered: No No. of Layers:* * Layer No: o
Appearance: Gray, Soft, Fibrous
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |{NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile Cellulose Vermiculite/Mica Bitumen
Amosite 45 Glass Fibers 55 Perlite Sand/Aggregates
Crocidolite | Synthetics Expanded Glass Glue
Tremolite | Wollastonite Styrofoar'n Vinyl
Actinolite ! Talc Aluminuin Cork
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: /\ S QUALITY CONTROL: E' d .
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SIIALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE 1S NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION,

AR-011/Rev 1/12-0¢
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name:

Toro & Arzuaga

Project Name:

Dust Studies Olefin Site

Address: Site Location: Penuelas

Contact: Samplers Name: Elme Rivera

Phone/Fax: Company: "AES International

Chain of Custody Record
Sample 1. D. Sample Description Collected Analysis Required c . b o
(i.e. Location, Name, etc.) Date Time PLM Other omments boratory J.

Sample from debris of pipe insulation

B-OL-0V-409-ER | found on floor fom area OV409 10/23/14} 1210 Dust Fingerprint 58924
Soit sample from area covered with grass.

S-OL-FF-ER3 Area front of flare 10/23/14 12:23 Dust Fingerprint 58925
Sample from insulation under pipe on the

B-OL-FF-ER4 floor. Area front of flare 10/23/14] 1239 Dust Fingerprint 58926
Sample from pipe insulation on floor. there is still part of
Debris from area PS408 pipe on the column

B-OL-PS408-ERS 10/23/14} 12:43 X |Dust Fingerprint 58927
Duplicate sample from pipe insulation on therc is still part of
floor. Debris from area PS408 pipe on the column

B-OL-PS408-ERS dup 10/23/14] 1244 X |Dust Fingerprint 58928
wipe 10 cm x 10cm from from bench side ‘

D-385-W-ERI bus stop 10/23/14] 1115 Dust Fingerprint 58929

l !

Ficld Blank

D-FB-385-ER2 wea B 10/23/14] 1126 Dust Fingerprint 58930

Turnaround Time: Normal: Rush: [::]

Comments: /)7

Relinquis L%MM < Delivered Directly to Lab: I:::I Shipped:[:|

Date/ Time: A

Reccived By: [,\_ o A Method of Shipment:

Date/ Time: AN

Relinquished By: Lab. Recipient:

Date/ Time:

Received By: Date:

Date/ Time:

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702

2na Floor NVLAP 200051-0
Santurce, Puerto Rico 00907

Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 11/18/14
Project : Dust Studies at Olefin Site, Pefiuelas Date Received: 11/20/14
Lab Project#: PRB04427 Date Analyzed: 11/20/14
Lab ID #: 59099

Sample 1D#: Bulk-PT-ER1

Sample Location: Sample of Transite Panels in Debris found next to Beach in a Trail near "Pescaderia”

Layered: No No. of Layers:* * Layer No: ok

Gray, Hard with Aggregates and Fibers

Appearance:

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile 15 Cellulose Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates 60
Crocidolite | Synthetics Expanded Glass Glue
Tremolite | Wollastonite Styrofoam Vinyl
Actinolite ! Talc Aluminum Cork
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 25
Comments:

FOR ALL HETEROGENEQOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

600/R-93/116 OF J\?ﬂ—-,
MICROANALYST—

VA lﬁ—’———/
Ady\Padan Ph.D

QUALITY CONTROL:

Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPOR'T SHALL NO'1' BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-06
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: oo S ,ﬁ,;M(m. /f(’ Project Name: Dut S| Dalls 54, /ﬁi@g/é;’ /7
Address: Ao 2l S sent DR cofddesy  SiteLocation:  Jhaudl fAsspane rarl
Contact: i Tove [ tnrbeZ Samplers Name: i itk
Phone/Fax: 282~ - 2000 LoP2- 795 1% Company: AESL
Chain of Custody Record COC-BULK-011/REV 1/01
Sample L D. Sample Description Collected Analysis Required
(i.e. Location, Name, etc.) Date Time PLM Other Comments Laboratory 1.D

/.31//k "pf:é;?/ 4 (ﬂ ‘e ’/;J’dl{rﬁ?ﬁl" B ////?/I/ /S—-.ﬂ_r \/ 630??

W Time: Normal: Rush: l:l

Relinquishgd_Bys-—-'/—E/ZR—é-/ s Delivered Directly to Lab: I:] Shipped:l_—_____:]

Date/ Time: 4 /,?:/;’/ Core

Received By: d Method of Shipment:
Date/ Time: 1 /50/ M 700 AU

Relinquished By: Lab. Recipient:
Date/ Time:

Received By: Date:

Date/ Time:
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate Street, 2nd. Floor
Santurce, Puerto Rico 00907

Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

NLLAP
PAT
NVLAP

102702
102702
200051-0

Client ;

Project :

Lab Project # :
Lab ID #:
Sample ID#:
Sample Location:

Toro & Arzuaga

Dust Studies Olefin

PRB04432
59132

Bulk-OL-CHM4-ER1

TSI from South Side, Right of Platform of Vessel OV-302

Date Collected: 11/21/14
Date Received: 11/21/14
Date Analyzed: 11/24/14

Layered: No No. of Layers:* * ok
Appearance: White, Soft, Fibrous
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTS
Chrysotile 40 Cellulose 10 Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates
Crocidolite | Synthetics Expanded |Glass Glue
Tremolite I Wollastonite Styrofoaml Vinyl
Actinolite - Talc Aluminum Cork
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 50
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:

600/R-93/116 OF JULY 93.

MICROANALYST:

Ly Ao

Karen Y. Acosta

QUALITY CONTROL:

g.L.

Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATOQRY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE 1S NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION.

AR-011/Rev. 1/12-0€

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5738

Transmittal Sheet for Bulk Sample Analysis

Client Name:

’7;1 P x_'g tfr)iu;"

Uit Sl Oty Sl

Project Name:

74 /méc"gz Vi R 320 oot
hfad Tner

Address: Site Location: Frauds L.
Contact: Samplers Name: E s Evere
Phone/Fax: DE)- 3-2794/ 2}? >13 A Company: ,ﬁ%z
Chain of Custody Record
Sample 1. D. Sample Description Collected Analysis Required .
(i.e. Location, Name, etc.) Date Time PLM Other Conunents Laboratory LD.
T2 5, / 5;41‘5 5 [ Corlr-
v ok Gpldilon ot . )
i -ot-cHaty-&R/ %I/*Zo} m i aliy |52 A foank SaA\z2Z
/52 fd.bv/(/ ‘I/)va'- Sufh < "{( F;((//
Stk sx oty - oD d;[:{’[’( ~ af g/ nlafe | 7.2 & v\t A=
&““"/ "/‘{t‘ alirt boed nex/ = Lef- 14 20¥d
,,,/,( 7 : il
I vy Lf;‘wgg ’fm;;f}u ulohy |22 %6 | ﬂwi e ~t4- 2228 | EA12
é“!l( / f_L"ﬂ e, fﬁ‘#(/ . N [‘/-— /}‘,_ 2 C
57 by 5-e2 | Bo By T R ‘L”j‘/ ufaity 1258 ot Ly .—te72398 | GBS
] !
| I
/’\fu roynd Time: Nomal;[zl Rush: [:j
Rclinquished@gu—- - e Delivered Directly to Lab:[:] Shipped: :I
Date/ Time: ,-//2’:///¢ %G
Received By: Lo A — Method of Shipment:
Date/ Time: ploi/re leiws
Relinquished By: Lab. Recipient:
Date/ Time:
Received By: Date:
Date/ Time: DY Q
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 10270:
611 Monserrate Street PAT 10270
2nd Floor NVLAP 200051-
Santurce, Puerto Rico 00907

Ph. (787) 722-0220

Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59432

Sample 1D#: WP-NB-ER1
Sample Location: Transite Debris, Composite of Piles 1, 2 and 3 10 ft. distance between each pile, Debris #1

Layered: No No. of Layers:* * Layer No: ok
Appearance: Gray, Hard, Fibrous with Aggregates and Black Mastic

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENT
Chrysotile 30 Cellulose 5 Vermiculite/Mica Bitumen 2
Amosite Glass Fibers Perlite Sand/Aggregates 30
Crocidolite Synthetics | Expanded Glass Glue I
Tremolite Wollastonite Styrofoam Vinyl '

Actinolite Talc | Aluminum Cork |
Anthophyllite Mineral Wool Foam Rubber Latex '

Binders/Paint 33
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93

MICROANALYST: /( S QUALITY CONTROL: g ‘ ﬂ‘ .
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT. ANALYSIS OF FLOOR TILE 1S NOT COVERED BY THE CURRENT NEW YURK ELAP CERTIFICATION

AR-011/Rev 1/12-

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAFP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-(

Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14

Project : Construction Waste Studies Date Received: 12/24/14
Lab Project#: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59433

Sample ID#: WP-NB-ER2
Sample Location: Transite Debris, Various Piles, Debris #2

Layered: No No. of Layers:* * Layer No: o
Appearance: Gray, Hard, Fibrous with Aggregates
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS [NONFIBROUS COMPONENTS OTHERS COMPONENT:!
Chrysotile 35 Cellulose 8 Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates 30
Crocidolite Synthet}cs Expanded Glass Glue |
Tremolite Wollastonite Styrofoam Vinyl
Actinolite Talc { Aluminum Corkl
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 27
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT 1S ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: ,k\ S QUALITY CONTROL: E [Z R
Igaren Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED.

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAF OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12:

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monsecrrate Street PAT 102702
2nd Floor NVLAP 200051-0
Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788
POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59434

Sample ID#: WP-NB-ER3

Sample Location: Transite Debris, Inside Mangrove Area, Debris #3

Layered: No No. of Layers:* * Layer No: *
Appearance: Gray, Hard, Fibrous with Aggregates

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENTY

Chrysotile 25 Cellulose 5 Vermiculite/Mica Bitumen

Amosite Glass Fibers Perlite Sand/Aggregates 25
Crocidolite | Synthetics Expanded Glass | Glue

Tremolite Wollastonite Styrofoam ' Vinyl

Actinolite | Talc Aluminum l Cork

Anthophyllite Mineral Wool Foam Rubber ' Latex

Binders/Paint 45

Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,

EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:

600/R-93/116 OF JULY 93

MICROANALYST: /6 oS QUALITY CONTROL: 6 . / .

Karen Y. Acosta Elme Rivera

PLM 1S NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS N FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THLIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVEKED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12.

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051
Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788
POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT
Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project#: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59435
Sample ID#: WP-NB-ER4
Sample Location: Bituminous Material found in the Dirt Road, Debris #4
Layered: Yes No. of Layers:* 2 Layer No: 1-2
Appearunce: 1st Layer: Black, Semi-Hard, Bituminous with Fibers
2nd Layer: White, Semi-Hard, Fibrous with Aluminum and Paint
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENT
Chrysotile Cellulose 30 Vermiculite/Mica Bitumen 52
Amosite Glass Fibers Perlite Sand/Aggregates
Crocidolite Synthetics Expanded Glass | Glue
Tremolite Wollastonite Styrofoam Vinyl
Actinolite Talc Aluminum I 10 Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 8

Comments: Paint Included as Binder
FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.
SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93
MICROANALYST: /K )(VL.. QUALITY CONTROL: E . IZ .

Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELJABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPOR| SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE I$ NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-(

Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59436

Sample ID#: WP-NB-ERS5
Sample Location: Transite Pipes of Water Drain System found Inside Water Pond, Debris #5

Layered: No No. of Layers:* * Layer No: ¥

Appearance: White, Soft, Fibrous

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS  |[NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile Cellulose Vermiculite/Mica Bitumen
Amosite Glass Fibers 100 Perlite Sand/Aggregates
Crocidolite | Synthetics Expanded Glass : Glue
Tremolite Wollastonite Styrofoam " |vinyl
Actinolite { Tale Aluminum | Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint

Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93

MICROANALYST: Lr# QUALITY CONTROL: E . {l .
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM [S CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURKRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051

Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59437

Sample 1D#: WP-NB-ER6
Sample Location: Black, Hard Material Painted Blue with Bitumen and Rubber, Debris #6

Layered: No No. of Layers:* * Layer No: *

Appearance: Black, Hard, Bituminous with Plastic and Fibers

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |{NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile Cellulose S Vermiculite/Mica Bitumen 80
Amosite Glass Fibers Perlite Sand/Aggregates
Crocidolite | Synthetics Expanded lGlass Glue
Tremolite Wollastonite Styrofoam Vinyl
Actinolite | Talc Aluminurq Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 15
Comments: Plastic Included as Binder

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: L N — QUALITY CONTROL: E . % )
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE I$ NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION.

AR-011/Rev 1/12:

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051

Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59438

Sample ID#: WP-NB-ER7
Sample Location: Bituminous Material found in Gravel close to the Sea, Debris #7

Layered: Yes No. of Layérs:* 2 Layer No: 1-2
Appearance: 1st Layer: Black, Semi-Hard, Bituminous with Fibers
2nd Layer: Gray, Hard with Plastic with Paint

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile Cellulose 2 Vermiculite/Mica Bitumen 80
Amosite Glass Fibers Perlite Sand/Aggregates
Crocidolite | Synthetics Expanded|Glass Glue
Tremolite | Wollastonite Styrofoan} Vinyl
Actinolite Talc Aluminunh Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 18
Comments: Plastic and Paint Included as Binder

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT 1S ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST:  J A< QUALITY CONTROL: € A.
K(":u'en Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS. QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NO'T' Bt USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12.
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051~
Santurce, Puerto Rico 00907

Ph. (787) 722-0220
Fax (787)724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project#: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59439

Sample 1D#: WP-NB-ERS8
Sample Location: Transite Panels Debris Mixed with Concrete and Plastic, Debris #8

Layered: No No. of Layers:* * Layer No: o
Appearance: Gray, Hard, Fibrous with Aggregates
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile 28 Cellulose 5 Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates 37
Crocidolite | Synthetics Expandec} Glass Glue
Tremolite Wollastonite Styrofoaxﬁ Vinyl
Actinolite | Talc Aluminu1|n Cork
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 30
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93

MICROANALYST: / C .X/L QUALITY CONTROL: E . n
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED.

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAY CERTIFICATION.

AR-011/Rev 1/12-
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702
611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-
Santurce, Puerto Rico 00907

Ph. (787) 722-0220

Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project#: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59440

Sample 1D#: WP-NB-ER9
Sample Location: Large Pile of Transite Debris Mixed with Trash, Debris #9

Layered: No No. of Layers:* * Layer No: o

Appearance: Gray, Hard, Fibrous with Aggregates

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS  {NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile 20 Cellulose 5 Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates 30
Crocidolite Synthe;,tics Expanded Glass Glutls
Tremolite Wollastonite Styrofoam Vinyl
Actinolite Talc Aluminum CorF(
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 45
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES iN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: A ?’(A—— QUALITY CONTROL: 5 -ﬁ .
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE 1N DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT. THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE IS NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051-

Santurce, Puerto Rico 00907

Ph, (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59441

Sample ID#: WP-NB-ER10
Sample Location: Bituminous Material Mixed with Concrete and Ceramic tiles, Debris #10

Layered: Yes No. of Layers:* 2 Layer No: 1-2

Appearance: Ist Layer: Gray, Hard, Compact, Partly Granular with Glue and Fibers

2nd Layer: Cream, Semi-Hard, Fibrous with Aggregates

RESULT OF ANALYSIS (BY VISUAL ESTIMATE)

ASBESTOS FIBERS NON ASBESTOS FIBERS  |[NONFIBROUS COMPONENTS OTHERS COMPONENT

Chrysotile Cellulose 2 Vermiculite/Mica Bitumen
Amosite Glass Fibers Perlite Sand/Aggregates 20
Crocidolite Synthetics 25  |Expanded Glass Glue| 4
Tremolite Wollasltonite Styrofoam Vinyll
Actinolite Talc | Aluminum Cork
Anthophyllite Mineral Wool Foam Rubber Latex

Binders/Paint 49
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT 1S ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

i
MICROANALYST: /C_ A QUALITY CONTROL: C// ;[Z,
Ka?en Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED.

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE 1S NOT COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC. NLLAP 102702

611 Monserrate Street PAT 102702
2nd Floor NVLAP 200051

Santurce, Puerto Rico 00907
Ph. (787) 722-0220
Fax (787) 724-5788

POLARIZED LIGHT MICROSCOPY (PLM)
BULK SAMPLE ANALYSIS REPORT

Client : Toro & Arzuaga Date Collected: 12/18/14
Project : Construction Waste Studies Date Received: 12/24/14
Lab Project #: PRB04468 Date Analyzed: 12/29/14
Lab ID #: 59442

Sample ID#: WP-NB-ER11
Sample Location: Transite Panels Found Inside the Water, Debris #11

Layered: No No. of Layers:* * Layer No: ok
Appearance: Gray, Hard, Fibrous with Aggregates
RESULT OF ANALYSIS (BY VISUAL ESTIMATE)
ASBESTOS FIBERS NON ASBESTOS FIBERS |NONFIBROUS COMPONENTS OTHERS COMPONENT!
Chrysotile 20 Cellulose 5 Vermiculite/Mica Bitumen
Amosite Glass Fibers Petlite Sand/Aggregates 25
Crocidolite Syntheti(fs Expanded Glass Glue :
Tremolite Wollastonite Styrofoam Vinyl'
Actinolite Talc Aluminum Cork |
Anthophyllite Mineral Wool Foam Rubber Latex
Binders/Paint 50
Comments:

FOR ALL HETEROGENEOUS AND LAYERED SAMPLES EASILY SEPARATED INTO SUBLAYERS,
EACH COMPONENT IS ANALYZED AND REPORTED SEPARATELY.

SAMPLE WAS ANALYZED BY PLM USING DISPERSION STAINING TECHNIQUES IN ACCORDANCE WITH US EPA METHOD:
600/R-93/116 OF JULY 93.

MICROANALYST: / < ‘)'("\-~ QUALITY CONTROL: (/, ‘ K )
Karen Y. Acosta Elme Rivera

PLM IS NOT CONSISTENTLY RELIABLE IN DETECTING SMALL CONCENTRATION OF ASBESTOS IN FLOOR TILES

AND SIMILAR NONFRIABLE MATERIALS QUANTITATIVE TEM IS CURRENTLY THE ONLY METHOD THAT CAN

BE USED TO GET THE CONCLUSIVE ASBESTOS CONTENT THIS REPORT RELATES ONLY TO THE ITEMS TESTED

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT [N FULL AND NOT WITHOUT WRITTEN APPROVAL OF THE
LABORATORY. THIS REPORT SHALL NOT BE USED TO CLAIM ENDORSEMENT BY NVLAP OR ANY AGENCY OF

OF THE US GOVERNMENT ANALYSIS OF FLOOR TILE 1§ NOI' COVERED BY THE CURRENT NEW YORK ELAP CERTIFICATION

AR-011/Rev 1/12-

RX 9
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: Toro & Arzuaga Project Name:
Address: Site Location:
Contact: Samplers Name:
Phone/Fax: Company:

Construction Waste studies

Penuelas

Elme Rivera

AES International

Chain of Custody Record

Sample L D. Sample Description Collected Analysis Required c ) Laboratory LD
(i.e. Location, Name, etc.) Date Time | PLM Other QIEIERES aboratory L.D.

Transite Debris, Composite of Piles 1, 2 and

WP-NB-ERI 3, 10 ft distance between each pile, Debris #1 12/18/14 | 14:25 X composite Sq ‘} 51
Transite Debris, Various Piles, Debris #2

WP-NB-ER2 12/18/14 [ 1429] X composite | #7447
Transite Debris, Inside Mangrove Area, composite

WP-NB-ER3 P 12/18/14 [ 1430 X 59484
Bituminous Material found in the Dirt Road, onoti

is #4

WP-NB-ER4 S 12/18/14 | 1433 X 5425
Transite Pipes of Water Drain System found .
Inside Water Pond, Debris #5 composite

WP-NB-ERS ’ 12/18/14 | 1446 | X 54 uﬂp
Black, Hard Material Painted Blue with SoTite |

WP-NB-ER6 Bitumen and Rubber, Debris #6 12/18/14 | 1456 | X _ 5@43’]
Bituminous Material found in Gravel close to ' composite |

WP-NB-ER7 LRl 12/18/14 150§ X 5449
Transite Panels Derbis Mixed with Concrete .
and Plastic, Debris #8 composite

WP-NB-ERS : 12/18/14 | 159 X 594
Large Pile of Transite Debris Mixed with composite

WP-NB-ER9 Trash, Debris #9 12/18/14 [ 1534| X z 4"/‘%0
Bituminous Material Mixed with Concrete .

p— . composite 59[ ]
#

WP-NB-ER10 and Ceramic Tiles, Debris #10 12/18/14 | 1542 X )
;'ll'n;nsxte Panels found insde the Water, Debris composite ﬁ 4 $L 2/

WP-NB-ER11 12/18/14 1655 X 5

[ ]

Tu;zy?’h Time: Normal: I__X—_] Rush:
2
Comments: o /)

Relinquished By: F /67)' -[;/V Delivered Directly to Lab: IShipped:D
Date/ Time: 1 el

Received By: K - Method of Shipment:

Date/ Time: 12118 i D) 9p

Relinquished By: Lab. Recipient:

Date/ Time:

Received By: Date:

Date/ Time:

PLM-65/Rev.1/9-59
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CONSULTANTS

Full Service Analytical Microscopy Laboratory

3300 Breckinridge Blivd
Suite 400
Duluth, GA 30086

770.662.8508
FAX 770.662.8532
www.mvainc com

Environmental Forenslcs
Services

Particle Characterization

Dust Characterization

Carbon Black Analysis

Fly Ash Characterization
Darkening Agents Identification
Soot Analysis

Asbeslos Analysis & Exposure
Evaluation

Unknown Material Analysis
Contamination Analysis
Source Determination
Expert Witness Services

Techniaues
Light Microscopy

Scanning Electron
Microscopy

Transmission Electron
Microscopy

Fourier Transform
Infrared Spectroscopy

Canfocal Raman Microscopy

White Light Interference
Microscopy

Energy Dispersive X-ray
Spectrometry

Fluorescence Microscopy

lon Milling & Ultramicratomy

Acgraditations

cGMP Compliant

ISO/IEC 17025
A2LA Certificate #2096.01

FDA Reglstered

10666execsumBusStop011615.docx

Characterization of Dust (Microvacuum/Wipe)
Samples Collected from Bus Stop Bench Surface

Performed for AES International, Inc.
MVA Project 10666
16 January 2015

Executive Summary

This report presents the results of analysis of twelve surface dust samples
collected by either microvacuum sampling or wipe sampling methods. Two
microvac samples were collected by Eime Rivera and Mildred Santiago of AES
International, Inc. on 02 October 2014 and were received (along with other
samples reported previously) via FedEx on 07 October 2014. Two wipe
samples were collected by Elma Rivera of AES International, Inc. on

23 October 2014 and were received (along with other samples reported
previously) via FedEx on 24 October 2014. Three microvac samples and three
wipe samples were collected by Elme Rivera on 11 November 2014 and were
received via FedEx on 14 November 2014. During this sampling event, it was
reported that microvac/wipe samples were taken side-by-side both on and
under the bench; however, (as requested) samples from under the bench were
not analyzed. Three microvac samples and three wipe samples were collected
by Elme Rivera on 18 November 2014 and were received via FedEx on

21 November 2014. During this sampling event, it was reported that
microvac/wipe samples were taken side-by-side both on and under the bench;
however, (as requested) samples from under the bench were not analyzed. It
was requested that we analyze the surface dust samples using the appropriate
ASTM test methods (D5755 for microvac samples and D6480 for wipe samples).

Five of the six analyzed surface dust samples were positive for chrysotile.
Figures 1 through 6 show TEM images and EDS spectra of representative
chrysotile asbestos structures detected during analysis of the samples. Many
of the chrysotile fibers contain minor/trace amounts of iron and/or aluminum.
One wipe sample, W-NOW-P0036-BS-ER1 (MVA Z2713) contained both
chrysotile asbestos fibers and tremolite asbestos fibers. No asbestos fibers
were detected in any of the laboratory or submitted field blanks.

A{ %,f EXECUTED BY
5 ELECTRONIC
pa /tc : SIGNATURE
Steven P. Compton, Ph.D.
Executive Director

Respectfully Submitted by:

RX 9
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Report of Results: MVA10666

Characterization of Dust (Microvacuum/Wipe) Samples
Collected from Bus Stop Bench Surface

Prepared for:
AES International, Inc.

611 Monserrate St, 2" Floor
Santurce, P.R. 00907

EXECUTED BY
| 4% ELECTRONIC
Respectfully Submitted by: SIGNATURE

| Steven P. Compton, Ph.D.
Executive Director

MVA Scientific Consultants
3300 Breckinridge Boulevard
Suite 400

Duluth, GA 30096

16 January 2015

M v MVA SCIENTIFIC
CONSULTANTS

Full Service Analytical Microscopy Laboratory
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Report of Results: MVA10666

Characterization of Dust (Microvacuum/Wipe) Samples
Collected from Bus Stop Bench Surface

Introduction

This report presents the results of analysis of twelve surface dust samples collected by
either microvacuum sampling or wipe sampling methods. Two microvac samples were
collected by Elme Rivera and Mildred Santiago of AES International, Inc. on 02 October
2014 and were received (along with other samples reported previously) via FedEx on
07 October 2014. Two wipe samples were collected by Eima Rivera of AES
International, Inc. on 23 October 2014 and were received (along with other samples
reported previously) via FedEx on 24 October 2014. Three microvac samples and three
wipe samples were collected by Elme Rivera on 11 November 2014 and were received
via FedEx on 14 November 2014. During this sampling event, it was reported that
microvac/wipe samples were taken side-by-side both on and under the bench; however,
(as requested) samples from under the bench were not analyzed. Three microvac
samples and three wipe samples were collected by Elme Rivera on 18 November 2014
and were received via FedEx on 21 November 2014. During this sampling event, it was
reported that microvac/wipe samples were taken side-by-side both on and under the
bench: however, (as requested) samples from under the bench were not analyzed.
Upon receipt, all samples were assigned unique MVA sample numbers (see Table 1).

It was requested that we analyze the surface dust samples using the appropriate ASTM test
methods described below. These samples were analyzed d|uring the period 07 October
through 18 December 2014.

| |

Methods

Microvac samples were analyzed using ASTM method D5755, "Standard Test Method
for Microvacuum Sampling and Indirect Analysis of Dust by Transmission Electron
Microscopy for Asbestos Structure Number Surface Loading” [1]. Wipe samples were
analyzed using ASTM method D6480, "Standard Test Method for Wipe Sampling of
Surfaces, Indirect Preparation, and Asbestos Analysis for Asbestos Structure Number
Concentration by Transmission Electron Microscopy"” [2].

The samples were prepared and examined using the appropriate ASTM test method using
either a Philips EM 420 transmission electron microscope (TEM) or a Philips CM 120, both
equipped with Oxford INCA energy dispersive spectrometry (EDS) x-ray analysis systems
and capable of selected area electron diffraction (SAED).

Prior to preparation and analysis via ASTM D5755, one sample (D-NOW-P0036-BS-ER10;
MVA Z2133) was examined using a combination of stereomicroscopy and polarized light
microscopy. The results of that preliminary examination have been reported separately. All
other samples, including field blanks and laboratory blanks, were prepared and analyzed
according to the appropriate ASTM methad.

¢

MVA SOIENTIFIO OONBULTANTS

10666rptBusStopBench011615.docx Page 2 of 10
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Results and Discussion

A summary of analytical results is provided in Table 1. Figures 1 through 6 show TEM
images and EDS spectra of representative chrysotile asbestos structures detected
during analysis of the samples. Many of the chrysotile fibers detected contain
minor/trace amounts of iron and/or aluminum. One wipe sample, W-NOW-P0036-BS-
ER1 (MVA Z2713) contained both chrysotile asbestos fibers and tremolite asbestos
fibers. TEM count sheets are included in the Appendix. No asbestos fibers were
detected in any of the laboratory or field blanks.

References

1. ASTM-International, D5755-09 (2014) Standard Test Method for Microvacuum
Sampling and Indirect Analysis of Dust by Transmission Electron Microscopy for
Asbestos Structure Number Surface Loading.

2. ASTM-International, D6480-05 (2010) Standard Test Method for Wipe Sampling of
Surfaces, Indirect Preparation, and Asbestos Analysis for Asbestos Structure
Number Concentration by Transmission Electron Microscopy.

M4\
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Figure 1. TEM image and EDS spectrum of chrysotile bundle
observed in microvac sample D-NOW-P0036-BS-ER10 (MVA Z2133).
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Figure 2. TEM image and EDS spectrum of chrysotile bundle

observed in wipe sample D-385-W-ER1 (MVA Z2374).
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Figure 3. TEM image and EDS spectrum of chrysotile bundle
observed in wipe sample W-NOW-P0036-BS-ER1 (MVA Z2622).
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Figure 4. TEM image and EDS spectrum of chrysotile fiber
observed in microvac sample D-NOW-P0036-BS-ER1 (MVA Z271Q).
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Figure 5. TEM image and EDS spectrum of tremolite fiber
observed in wipe sample W-NOW-P0036-BS-ER1 (MVA Z2713).

da structure 002
4
‘ | s |
' Si
0
e
Mg Ca
Cu Fe
Cu
Fe L}J\
e e i e e o e e o po e e B
0 1 2 3 4 5 6 7 8 =] 10
Full Scale 154 cts Cursor: 0.000 keV

v

MVA SOIENTIFIO OONGULTANTS

10666rptBusStopBench011615.docx Page 9 of 10

RX 9
Page 194 of 390



Figure 6. TEM image and EDS spectrum of chrysotile bundle
observed in wipe sample W-NOW-P0036-BS-ER1 (MVA Z2713).
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22133 Amt Prepped: 100 cm2 Analyst: AH
Client 1.D. D-NOW-P0036-BS-ER10 Filter Area (mmz): 1256 Date: 11/6/2014
instrument: Philips 420 Filter Type: PC 0.2 Page: 10of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 10 ML ANALYZED
Acc. Voltage: 100 kv Grid Opening (mn12): 0.01 ASTM D5755
Structure Structure Length** Width** Length***  Width***
Grid  Opening  Number* Type (cm) (cm) SAED EDS Comments {pm) {1im)
1 G5-6 1 B 20.0 1.20 C C 9.5 0.57
F5-4 NSD
G4-3 NSD
H4-1 NSD
F3-6 2 F 9.0 0.20 C C 4.3 0.10
2 F4-3 3 B 5.5 0.40 C Cc 2.6 0.19
ES-1 NSD
C3-6 NSD
E3-1 4 F 2.5 0.30 C 1.2 0.14
G2-3 5 F 6.0 0.30 C C 2.9 0.14

“NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement
=+« Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: 8 = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole
EDS. C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyliite, TR = Tremolite, N = Non Asbestos

10666rptBusStopBench011615.docx
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): NA Analyst: AH
MVA Sample# 22136 Amt Prepped(cmz): NA Date: 11/24/2014
Client .D.: BLK-FB-ER13 Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips420 Filter Type: PC Comments: Field Blank
Magnification: 21,000 Openings Analyzed: 10 ASTM Method: D6480
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D57556 X
Structure Struclure Length** Width** Length***  Width"**
Grid QOpening  Number Type {cm) {cm) SAED EDS Comments {pm) {1ami)
1 E3-1 NSD
C2-3 NSD
E4-4 NSD
F3-6 NSD
H4-1 NSD
2 F2-1 NSD
F2-6 NSD
G3-1 NSD
G4-4 NSD
F4-6 NSD

“NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

o+ Galculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyliite, TR = Tremolite, N = Non Asbestos

10666rptBusStopBench011615.docx
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22374 Amt Prepped: 100 cm2 Analyst: AH
Client1.D.: D-385-W-ER1 Filter Area (mmz): 1256 Date: 11/3/2014
Instrument: Philips 420 Filter Type: PC 0.2 Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 1 ML ANALYZED
Acc. Voltage: 100 kv Grid Opening (mm?). 0.01 ASTM D6480
Structure Structure Length** Width** Length™*  Width***
Grid  Opening  Number* Type {cm) (cm) SAED EDS Comments (ym) {pim)
1 G3-3 1 M-F 3.5 0.20 C C 1.7 0.10
2 M-F 15.0 0.20 C C 7.1 0.10
3 M-F 16.0 0.20 C C 7.6 0.10
F4-1 4 F 5.0 0.30 C C 24 0.14
5 F 7.0 0.20 C 3.3 0.10
E4-6 6 F 6.5 0.30 C 3.1 0.14
7 F 9.0 0.20 C 4.3 0.10
C5-1 8 F 8.0 0.30 C 3.8 0.14
E6-4 NSD
2 E3-3 NSD
E4-6 9 F 5.0 0.20 C 2.4 0.10
G4-4 10 F 4.5 0.30 C 2.1 0.14
3 G4-6 11 F 4.0 0.20 C 1.9 0.10
12 F 2.5 0.30 C 1.2 0.14
F5-4 13 F 2.0 0.20 C 1.0 0.10
14 M-B 110.0 2.50 C Cc 52.4 1.19

*NFD or NSD = No Fibers Detected or No Structures Detected
** On Screen Measurement

=+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix
SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Cracidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos

10666rptBusStopBench011615.docx
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22375 Amt Prepped: NA Analyst: AH
Client1.D. D-FB-385-ER2 Filter Area (mmz): 1256 Date: 11/3/2014
Instrument: Philips 420 Filter Type: PC 0.2 Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments; 250 ml analyzed
Acc. Voltage: 100 kv Grid Opening (mmz): 0.01 ASTM D6480
Structure Structure Length** Wwidth** Length***  Width***
Grid _ Opening  Number® Type {cm) {cm) SAED EDS Comments (1) (pm)
1 F4-6 NSD
G4-4 NSD
G3-1 NSD
E2-3 NSD
C3-4 NSD
2 E4-3 NSD
F5-6 NSD
B3-4 NSD
C4-3 NSD
E5-3 NSD

“NFD or NSD = No Fibers Detected aor No Structures Detected

** On Screen Measurement

*++ Calculated Actual Measurement (On Screen Measurement X 10,000/Magpnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Cracidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS

Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): 100 Analyst: MCJ
MVA Sample# 22619 Amt Prepped(cmz): 1 Date: 11/18/2014
Client [.D.: D-NOW-P0036-BS-ER1 Filter Area (mmz): 1256 Page: 10of1
Instrument: Philips420 Filter Type: PC Comments: 1 mL
Magpnification: 21,000 Openings Analyzed: 10 ASTM Method: D6480
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755 x
Structure Structure Length** Width** Length***  Width***
Grid  Opening  Number* Type {cm) (cm) SAED EDS Comments {pm}) (um)
1 E4-3 NSD
E4-1 NSD
E3-4 NSD
F3-3 NSD
G3-3 NSD
2 E2-3 NSD
F2-3 NSD
G3-1 NSD
3 ES5-6 NSD
G4-1 NSD
4 E5-4 NSD switched to 10mL
C4-1 NSD 10mL

*NFD or NSD = No Fibers Detected or No Structures Detected

“¢ On Screen Measurement

= Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(ch): N/A Analyst: MCJ
MVA Sample# Z2619LB Amt Prepped(cmz): N/A Date: 11/20/2014
Client 1.D.: Lab Blank Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips120 Filter Type: PC Comments: Lab Blank
Magnification: 24,000 Openings Analyzed: 10 ASTM Method: D6480
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755 «x
Structure Structure Length** Width** Length***  Width***
Grid  Opening  Number” Type (cm) {cm) SAED EDS Comments {pm) (jm)
1 C3-4 NSD
E3-6 NSD
F4-1 NSD
G4-3 NSD
2 E5-1 NSD
F4-6 NSD
G5-6 NSD
3 E5-3 NSD
F4-6 NSD
H5-1 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

= Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphiboie

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Co|lected(cm2): n/a Analyst: MCJ
MVA Sample# 22621 Amt Prepped(cmz): n/a " Date: 11/20/2014
Client 1.D.: D-FB-NOW-P0036-BS-ER3 Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips120 Filter Type: PC Comments: Field Blank
Magnification: 24,000 Openings Analyzed: 10 ASTM Method: D6480
Acc. Voltage: 100kv Grid Opening (mm2): 0.01 or D5755 x
Structure Structure Length** Width*" Length™* Width™**
Grid  Opening  Number* Type {cm) (cm) SAED EDS Comments {pm} {m)
1 G3-6 NSD
G4-1 NSD
E3-6 NSD
C3-6 NSD
2 F3-3 NSD
E3-1 NSD
E5-1 NSD
G3-3 NSD
3 K5-1 NSD
H4-3 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

=+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS

Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): 100 Analyst: MCJ
MVA Sample# 22622 Amt Prepped(cm®): 0.2 Date: __ 11/18/2014
Client .D.: W-NOW-P0036-BS-ER1 Filter Area (mmz): 1256 Page: 1o0f1
Instrument: Philips420 Filter Type: PC Comments: 1 mL
Magpnification: 21,000 Openings Analyzed: 10 ASTM Method: D6480 x
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length™* Width** Length*"  Width™*
Grid  Opening  Number* Type {cmy) {cm) SAED EDS Comments (yim) (1)
1 E4-1 1 B 3.8 0.7 - C bundle photo 1.8 0.33
2 F 3.5 0.1 C - dif, fiber, no EDS 1.7 0.05
F4-1 NSD
C4-4 3 F 2.5 0.1 C C dif, fiber photos 1.2 0.05
2 F3-3 NSD
E3-1 4 F 2.2 0.17 C C dif, fiber photos 1.0 0.08
5 F 8.0 0.25 ] C dif 3.8 0.12
6 F 2.8 0.2 C C 1.3 0.10
7 F 2.1 0.15 C Cc 1.0 0.07
G4-4 8 F 1.2 0.156 C C 0.6 0.07
H5-1 9 F 3.5 0.17 C C 1.7 0.08
3 H3-6 10 F 4.0 0.2 C C 1.9 0.10
F3-6 11 F 3.1 0.4 C C 1.5 0.19
12 F 2.1 0.2 C C 1.0 0.10
13 F 1.4 0.25 C Cc 0.7 0.12
|T E3-3 14 F 1.5 0.2 iC C 0.7 0.10
| ;
! !
“NFD or NSD = No Fibers Detected or No Structures Detected
** On Screen Measurement
=+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix
SAED: C = Chrysotile, A = Amphibole
EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
10666rptBusStopBench011615.docx
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cm?): N/A Analyst: MCJ
MVA Sample# 22622 1B Amt Prepped(cmz): N/A Date: 11/20/2014
Client 1.D. Lab Blank Filter Area (mm?): 1256 Page: _10f1
Instrument: Philips120 Filter Type: PC Comments: Lab Blank
Magnification: 24,000 Openings Analyzed: 10 ASTM Method: D6480  x
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width™* Length™*  Width***
Grid  Opening  Number* Type (cm) (cm) SAED EDS Comments (pm) {pm)
1 F4-1 NSD
ES-1 NSD
C5-3 NSD
F5-3 NSD
G3-3 NSD
2 C3-3 NSD
C4-6 NSD
ES-4 NSD
F5-1 NSD
G4-6 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

==+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cm?): n/a Analyst: MCJ
MVA Sample# 22624 Amt Prepped(cmz): n/a Date: 11/21/2014
Client I.D.: w-FB-NOW-P0036-BS-ER3 Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips120 Filter Type: PC Comments: Field Blank
Magnification: 24,000 Openings Analyzed: 10 ASTM Method: D6480 x
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width** Length™*  Width***
Grid Opening  Number” Type {cm) (em) SAED EDS Comments (pm) {(um)
1 G5-1 NSD
F4-6 NSD
E4-3 NSD
C4-6 NSD
2 E5-3 NSD
F6-1 NSD
H5-3 NSD
3 C4-3 NSD
F5-1 NSD
G5-4 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

+» Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22710 Amt Prepped: 10 ML Analyst: AH
Client1.D.: D-NOW-P0036-BS-ER1 Filter Area (mm?): 1256 Date: 12/1/2014
Instrument: Philips 420 Filter Type: PC Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 10 ML ANALYZED
Acc. Voltage: 100 kv Grid Opening (mmz): 0.01 ASTM D5755
Structure Structure Length** Width™* Length***  Width***
Grid  Opening  Number* Type (cm) {cm) SAED EDS Comments (pm) (ym)
1 H5-3 1 F 25.5 0.30 C C 12.1 0.14
G5-1 NSD
K5-4 2 B 17.0 0.50 C C 8.1 0.24
G3-6 3 F 7.0 0.30 c C 3.3 0.14
F3-1 4 F 8.0 0.40 C C 3.8 0.19
5 F 8.0 0.30 C C 3.8 0.14
2 F5-1 6 B 7.0 1.00 C C 3.3 0.48
F4-6 7 F 18.0 0.30 C Cc 8.6 0.14
E4-4 8 B 15.0 1.20 C C 7.4 0.57
F3-6 NSD
F3-4 NSD
| |
|
| |
*NFD or NSD = No Fibers Detected or No Structures Detected
** On Screen Measurement
+<r Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix
SAED: C = Chrysotile, A = Amphibole
EDS’ C = Chrysotile, AM = Amosite, CR = Cracidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
10666rptBusStopBench011615.docx
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MVA SCIENTIFIC CONSULTANTS

Asbestos Quantitative Analysis

MVA Project# 10666

MVA Sample# 2271018 Amt Prepped: 50 ML Analyst: AH

Client 1.D.: lab blank Filter Area (mmz): 1256 Date: 12/2/2014

Instrument: Philips 420 Filter Type: PC Page: 1 o0f1

Magnification: 21,000 Openings Analyzed: 10 Comments: 50 ML ANALYZED

Acc. Voltage: 100 kv Grid Opening (mmz): 0.01 ASTM D5755

Structure Structure Length** Width** Length***  Width***

Grid Opening  Number” Type {cmy) {cm) SAED EDS Comments () {jm)

1 F5-1 NSD

E4-6 NSD
F5-3 NSD
G4-4 NSD
H4-1 NSD
2 G3-4 NSD
F4-1 NSD
E4-6 NSD
F5-1 NSD
G58-3 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

»» Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# Z22712-FB Amt Prepped: NA Analyst: AH
Client 1.D.: D-FB-NOW-P0036-BS-ER3 Filter Area (mmz): 1256 Date: 12/2/2014
Instrument: Philips 420 Filter Type: PC Page: 1o0of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 50 ML ANALYZED
Acc. Voltage: 100 kv Grid Opening (mm?): 0.01
Structure Structure Length** Width** Length***  Width***
Grid __ Opening Number* Type {cm) (cm) SAED EDS Comments (pm) (1im)
1 G3-1 NSD
F2-3 NSD
E3-6 NSD
F4-3 NSD
G4-1 NSD
2 G3-4 NSD
F2-6 NSD
E3-4 NSD
F4-6 NSD
F5-1 NSD

“NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

e Calculated Actual Measurement {(On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22713 Amt Prepped: 6 cm2 Analyst: AH
Client I.D.: W-NOW-P0036-BS-ER1 Filter Area (mmz): 1256 Date: 12/2/2014
Instrument: Philips 420 Filter Type: PC Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 30 ML ANALYZED
Acc. Voltage: 100 kv Grid Opening (mmz): 0.01 ASTM D6480
Structure Structure Length** Width** Length™ " Width***
Grid  Opening  Number* Type {cm) {cm) SAED EDS Comments {11m) (Hm)
9 H4-3 1 B 10.5 0.80 C C 5.0 0.38
H3-6 2 F 6.0 1.00 A TR 2.9 0.48
G3-3 3 B 63.0 0.80 C C 30.0 0.38
C5-1 NSD
F5-6 4 B 12.0 1.30 A TR 57 0.62
2 F3-6 NSD
G3-1 5 B 13.0 0.80 C C 6.2 0.38
E2-6 NSD
H3-4 NSD
G5-1 6 F 11.0 0.30 C C 5.2 0.14

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

=+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M= Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite. N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# Z22715-FB Amt Prepped: NA Analyst: AH
Client I.D.. W-FB-NOW-P0036-BS-ER3 Filter Area (mmz): 1256 Date: 12/3/2014
Instrument: Philips 420 Filter Type: PC Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 250 mL analyzed
Acc. Voltage: 100 kv Grid Opening (mm?); 0.01 ASTM D6480
Structure Structure Length** Width** Length***  Width***
Grid  Opening  Number® Type {cm) (cm) SAED EDS Comments {um) (pm)
1 F6-4 NSD
G5-6 NSD
G4-3 NSD
C4-6 NSD
C3-3 NSD
2 E4-3 NSD
C5-4 NSD
B5-6 NSD
F5-3 NSD
G4-1 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

~+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

%@éﬁ&é@&‘%&c‘h%i@f?%& CR = Crocidolite, AC = Actinolite, AN = Anthophyliite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Asbestos Quantitative Analysis

MVA Project# 10666
MVA Sample# 22713-LB Amt Prepped: NA Analyst: AH
Client 1.D.: Lab Blank Filter Area (mmz): 1256 Date: 12/2/12014
instrument: Philips 420 Filter Type: PC Page: 1of1
Magnification: 21,000 Openings Analyzed: 10 Comments: 250 ML
Acc. Voltage: 100 kv Grid Opening (mmz): 0.01 ASTM D6480
Structure Structure Length** Width** Length***  Width***
Grid Opening  Number® Type {cm) {cm) SAED EDS Comments {(um) ()
1 F3-6 NSD
G4-1 NSD
H3-3 NSD
E4-1 NSD
E5-6 NSD
2 F5-1 NSD
G5-3 NSD
F4-6 NSD
G4-1 NSD
C4-6 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

«+ Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.
611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

| Qolot

Client Name: 1290 Project Name: Dust Sampling Studies

Address: Site Location: Penuelas

Contact: Samplers Name: Elme Kivera

Phone/Fax: Company: "AES International

Chain of Custody Record
Sample L. D Sample Description Collected Analysis Required c \ borntory 11
(i.e. Location, Namc, cte.) Date Time PLM Other omments -voratory L
Sample from debris of pipe insulation
‘B-OL—OVAOQ-ERI found on floor from area OV409 10/23/14 12:10 Dust Fingerprint 58924

Soil sample from area covered with grass.

S-OL-FF-ER3 Aren front of flare 10/23/14] 12:23 Dust Fingerprint 58925
Sample from insulation under pipe on the

B-OL-FF-ER4 floor. Area front of fare 10/23/14} 12:39 Dust Fingerprint 58926
Sample (rom pipe insulation on floor. there is still part of
Debris from area PS408 pipe on the column

B-OL-PS408-ERS 10/23/14| 12:43 Dust Fingerprint 58927
Duplicate sample from pipe insulation on there is stilf part of
floor. Debris from area PS408 pipe on the column

B-OL-PS408-ERS dup | 10/23/14|  12:44 Dust Fingerprint 58928
Dust 10 ¢cm x 10 cnt from bench left side

D-385-W-ER| bus stop | 10/23/14| 1115 Dust Fingerprint | 58929

T [

Ficld Blank

D-FB-385-ER2 ield B 10/23/14| 11216 Dust Fingerprint 58930

Turnaround Time; Normal: [_—_E] Rush: ::'

Comments: Do not analyze blank and duplicate

Relinquished By:

L \

Date/ Time:

luﬂ /”)"v 1S 22>

Received By:

Sk L

Date/ Time:

Ia,/.-l. 4/’/ N T30

Relinquished By:

Date/ Time:

Received By:

Date/ Time:

Delivered Directly to Lab: [____—-—__] Shipped:E:l

Method of Shipment:

Lab. Recipient:

Date:
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Project: MVA 10666
Sample: 22133

Client ID: D-NOW-P0036-BS-ER10

Analysis of four lizardite mineral particles from filter preparation of surface dust
sample D-NOW-P0036-BS-ER10 (MVA Z2133). Filter section cut and placed onto

an adhesive carbon tab on an aluminum planchette, then coated with gold for
conductivity.

EXECUTED BY
(/(% ELECTRONIC
SIGNATURE

Steven P. Compton, Ph.D.
Executive Director

MVA Scientific Consultar]ts
27 January 2015
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www.mvalnc com

Environmental Forensics
Services

Particle Characterization

Dust Characterization

Carbon Black Analysis

Fly Ash Characterization
Darkening Agents identification
Soot Analysis

Asbeslos Analysis & Exposure
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10666execsumDust011615.docx

Characterization of Dust (Microvacuum) Samples

Performed for AES International, Inc.
MVA Project 10666
16 January 2015

Executive Summary

This revised report presents the results of the characterization of eighteen dust
samples collected by microvacuum sampling using ASTM method D5755. Six
samples were collected by Elme Rivera and Mildred Santiago of AES
International, Inc. on 01 October 2014. Seven samples were collected by Elme
Rivera and Mildred Santiago of AES International, Inc. on 02 October 2014.
Five samples were collected by Elme Rivera of AES International, Inc. on
23 October 2014. The samples were shipped to MVA Scientific Consultants
via FedEx and were received on 07 October (first and second sample sets) and
24 October 2014 (third sample set). Upon receipt, the samples were all
assigned unique MVA sample numbers. The third sample set, received on
24 October 2014, also included bulk insulation samples, a soil sample, and
wipe samples that will be described and reported separately.

|
It was requested that we characterize the samples, both for asbestos content |
and for any additionzjl‘characteristics that might be distinct to these samples a
a "fingerprint" of the material. The report has been revised to include results 0\1
field blank samples and aspect ratios of chrysotile fibers detected via
transmission electron microscopy.

Chrysotile and lizardite detected in several samples consistently exhibit trace
amounts of iron and aluminum. The average iron and aluminum levels
detected in the population of chrysotile structures from the settled dust samples
are comparable to the levels detected in the local mineral samples. Aspect
ratios of the chrysotile fibers/bundies detected by TEM-EDS were primarily less
than 20:1 (length:width). Most of the structures were less than 3 micrometers
in length. The average size/aspect ratios of the fibers are comparable to the
fibers observed during analysis of the local mineral samples. Only one sample,
72377, revealed the presence of amosite asbestos. This sample was collected
from inside the facility from the "surface of metal scrap in front of area where

the crane was."
7 . EXECUTED BY
//{_l//\l ELECTRONIC
SIGNATURE

Steven P. Compton, Ph.D.
Executive Director

Respectfully Submitted by:
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2nd Revised Report of Results: MVA10666
Characterization of Dust (Microvacuum) Samples
Prepared for:
AES International, Inc.

611 Monserrate St, 2" Floor
Santurce, P.R. 00907

% W EXECUTED BY
OK ELECTRONIC
Respectfully Submitted by: SIGNATURE

Steven P. Compton, Ph.D.
| Executive Director |

MVA Scientific Consultants
3300 Breckinridge Boulevard
Suite 400

Duluth, GA 30096

Supercedes Reports Dated 25 November and 12 December 2014
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2nd Revised Report of Results: MVA10666

Characterization of Dust (Microvacuum) Samples

Introduction

This revised report presents the results of characterization of eighteen dust samples
collected by microvacuum sampling using ASTM method D3755, "Standard Test
Method for Microvacuum Sampling and Indirect Analysis of Dust by Transmission
Electron Microscopy for Asbestos Structure Number Surface Loading” [1]. Six samples
were collected by Elme Rivera and Mildred Santiago of AES International, Inc. on

01 October 2014 (see Table 1). Seven samples were collected by EIme Rivera and
Mildred Santiago of AES International, Inc. on 02 October 2014 (see Table 2). Five
samples were collected by Elme Rivera of AES International, Inc. on 23 October 2014
(see Table 3). The samples were shipped to MVA Scientific Consultants via FedEx and
were received on 07 October (first and second sample sets) and 24 October 2014 (third
sample set). Upon receipt, the samples were all assigned unique MVA sample
numbers (see Tables 1 through 3). The third sample set, received on 24 October 2014,
also included bulk insulation samples, a soil sample, and wipe samples that will be
described and reported separately. The report has been revised to include results of
field blank samples and aspect ratios of chrysotile fibers detected via transmission
electron microscopy.

It was requested that we characterize the samples, both for asbestos content and for
any additional characteristics that might be distinct (recognizably different from
sopething else of a similar type) to these samples as a "fingerprint” of the material. The
characterization of the properties of dust and this type of "fingerprint" analysis or
c;laracterization is often used in establishing a connection between materials in dust
samples and potential sources [2-4]. These samples were analyzed during the period
08 October through 25 November 2014. The report has been revised to include results
of field blank samples and aspect ratios of chrysotile fibers detected via transmission
electron microscopy.

Methods

The samples were initially examined under an Olympus SZ-40 stereomicroscope at
magnifications from 7X to 40X. Forceps and a tungsten needle were used to collect
representative portions of the particulate found in the sample. The particulate was then
transferred onto a microscope slide and mounted in Cargille refractive index liquids for
analysis by polarized light microscopy (PLM) using an Olympus BH-2 polarized light
microscope with a magnification range from 100X to 1,000X. The PLM analysis for
asbestos followed the analytical procedures recommended by the U.S. Environmental
Protection Agency [5].

After preliminary examination by PLM the dust samples were prepared following the ASTM
method D5755. In order to characterize the dust, the prepared samples were examined,
both fibrous and non-fibrous particles, using a Philips EM 420 transmission electron

M4\
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10666rptDust112514_rev2_011615.docx Page 2 of 34

RX 9
Page 231 of 390



microscope (TEM) equipped with an Oxford INCA energy dispersive spectrometry (EDS)
x-ray analysis system instead of using the analytical protocol designated in D5755.

Additional analysis of three samples (22131, Z2132, and Z2377) was performed to
supplement the results using a JEOL JSM-6490LV scanning electron microscope
(SEM) coupled with a Thermo Scientific Noran System SIX x-ray energy dispersive
spectrometry (EDS) system. Sections of the filter prepared using the D5755 method
were cut and transferred onto adhesive carbon tabs on separate aluminum SEM
planchettes (specimen substrates).

Results and Discussion

A summary of analytical results is provided in Tables 4 through 6. Figures 1 through 5
show PLM images of chrysotile and lizardite observed in several samples during
analyses. Figures 6 through 19 show TEM images and EDS spectra of chrysotile
asbestos fibers and bundles (fibrous serpentine), as well as lizardite (non-fibrous
serpentine) and other minerals detected during analyses. Figures 20 through 32
provide SEM images and spectra of fibers and particles detected during analyses.

Chrysotile and lizardite consistently exhibit trace amounts of iron and aluminum. Chrysotile
examined via TEM-EDS (Table 7) exhibited iron levels ranging from 0.8% to 6.8%
(elemental weight percent) and aluminum levels as high as 4.2% (elemental weight
percent). Substitutions of either magnesium or silicon for aluminum and of magnesium for
iron are well documented [6], although not commonly seen in commercial asbestos-
containing products. Local mineral samples (MVA Z2284/22285) characterized and
reported separately also exhibit trace to minor amounts of iron (2.4% to 7.1%) and
aluminum (up to 1.4%). The average iron and aluminum levels detected in the population
of chrysotile structures from the settled dust samples are comparaqle to the levels detected
in the local mineral samples.

Aspect ratios of the chrysotile fibers/bundles detected by TEM-EDS were primarily less
than 20:1 (length:width). Two of the 15 structures reported in Table 7 had aspect ratios
greater than 20:1 (approximately 23:1 and 37:1). Aspect ratios of the remaining 13
structures range from 4:1 to 17:1. Most of the structures were less than 3 micrometers in
length. The average size/aspect ratios of the fibers are comparable to the fibers observed
during analysis of the local mineral samples.

Only one sample, D-OL-SM-ER6 (MVA Z2377), revealed the presence of amosite asbestos

(detected by both PLM and TEM). This sample was collected from inside the facility from
the "surface of metal scrap in front of area where the crane was."

v
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Table 1. Summary of Dust (Microvac) Samples Collected 01 October 2014

MVA # Sample I. D. Sample Description
22124 D-EV-FP-ER1 Dust, floor, front porch entrance stair, El Velorio restaurant.
22125 D-HS-PG-ER2 Dust, floor, exterior next to playground, Head Start.
Z2126 | D-JLPV-CR23-2F-H-ER3 Dust, floor, hallway 2nd fl., Adm. bldg, JLPV School.
72127 | D-JLPV-CR19-1F-H-ER4 | Dust, floor, haliway, bidg. next to basketball ct., JLPV School.
22128 | D-JLPV-CR10-1F-H-ER5 Dust, floor, hallway, 1st bldg. JLPV School.
22129 BLK-ERG6 Field blank.
Table 2. Summary of Dust (Microvac) Samples Collected 02 October 2014
MVA # Sample I. D. Sample Description
Dust, floor, AR exchanger boiler specialist
2130 | D-TEC-ARE-PO00B-E-ER7 exterior Tallaboa Encarnacion Community.
|
Dust, floor, Gulf Facility entrance,
2%131 D-TEC-GULF-GS-ERS8 Tallaboa Encarnacion Community.
Dust behind traffic barrier Rd. 384 km 3.2,
22132 D-NOW-P0035-TB-ER9 northwest of Olefin, between 1 and 2 miles
radius.
Dust, stop bus bench, rd. 385 int. with rd. 384,
Z2133 D-NOW-P0036-BS-ER10 northwest of Olefin, between 1 and 2 miles
radius.
Dust, floor, sidewalk front of house corner
Z2134 D-TEC-P0021-C2-ER11 street 2 intersection street 4, Tallaboa
Encarnacion Community.
Dust, floor, corner street 2, west of street 2
22135 D-TEC-P0018-C2-ER12 Tallaboa Encarnacion Community.
22136 BLK-FB-ER13 Field blank.

10666rptDust112514_rev2_011615.docx
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Table 3. Summary of Dust (Microvac) Samples Collected 23 October 2014

MVA# |  Samplel.D. ~ Sample Description )
22376 D-OL-FF-ER2 Sample on top of pipe surface from front flare area.
79377 D-OL-SM-ER6 Sample from surface of metal scrap in front of area

. _ - _ where the crane was. -
22378 OL-SB-ER7 Sealed blank.
Z2379 OL-FB-ER8 Field blank.
Z2380 OL-FB-ER9

Field blank.

— e SRR —— — —_—
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Table 7. EDS Characterization (Elemental Weight %) of
Chrysotile Structures Detected in Settled Dust Samples

Mg Al Si Fe 0
8.6 07 226 23 45.8
22124 25.0 1.4 24.0 3.6 46.1
574 0.0 25.1 0.8 46.8
22125 255 12 24.5 24 46.4
72127 272 1.0 241 1.2 46.6
72130 57.3 1.2 237 15 46.4
23.0 4.2 23.7 26 46.6
22131 28.2 1.1 23.1 13 46.3
72133 275 0.0 226 3.4 456
222 1.8 267 22 472
29.0 0.0 24.1 0.9 46.4
22135 19.7 15 26.1 6.8 45.9
24.1 12 252 3.0 46.5
271 1.0 3.9 17 46.4
22377 237 2.4 23.3 4.9 457
Ave 257 13 242 26 46.3
Std. Dev. 27 1.0 1.2 16 0.4
Max 29.0 4.2 26.7 6.8 472
Min | | 19.7 0.0 226 0.8 45.6

10666rptDust112514_rev2_011615.docx
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MVA10666 22124

Figure 1. PLM image of chrysotile asbestos bundie detected during analysis of sample
D-EV-FP-ER1, "Dust, floor, front porch entrance stair, El Velorio restaurant.”

100 prn

MVA10666 22130

Figure 2. PLM image of chrysotile asbestos bundle detected during analysis of sample
D-TEC-ARE-PO006-E-ER7, "Dust, floor, AR exchanger boiler specialist exterior
Tallaboa Encarnacion Community."
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Figure 3. PLM image of chrysotile asbestos bundle detected during analysis of sample
D-TEC-P0021-C2-ER11, "Dust, floor, sidewalk front of house corner street 2
intersection street 4, Tallaboa Encarnacion Community."

100 g

MVA10666:Z22377

Figure 4. Chrysotile asbestos bundle detected during analysis of sample D-OL-SM-
ERS6, "Sample from surface of metal scrap in front of area where the crane was."
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MVA10666 22135

Figure 5. PLM image of lizardite particle detected during analysis of sample
D-TEC-P0018-CR-ER12, "Dust, floor, corner street 2, west of street 2 Tallaboa
Encarnacion Community."
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Figure 6. TEM image (above) and EDS spectrum (below) of chrysotile asbestos bundle
detected in sample D-EV-FP-ER1, "Dust, floor, front porch entrance stair, El Velorio restaurant.”
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Figure 7. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
detected in sample D-FS-PG-ERZ, "Dust, floor, exterior next to playgroundi, Head Start.”
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Figure 8. TEM image (above) and EDS spectrum (below) of clay mineral particle
dFtected in sample D-JLPV-CR23-2F-H-ER3, "Dust, floor, hallway 2nd fl., Adm. bldg,

JLPV School."
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Figure 9. TEM image (above) and EDS spectrum (below) of chrysotile asbestos bundle
detected in san]ple D-JLPV-CR19-1F-H-ER4, "Dust, floor, hallway, bldg. next to
basketball ct., JLPV School.” |
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Figure 10. TEM image (above) and EDS spectrum (below) of clay mineral particle
detected in s|ample D-JLPV-CR10-1F-H-ERS5, "Dust, floor, hallwa?/, 1st bldg. JLPV School."
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Figure 11. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
detected in sample D-TEC-ARE-PO006-E-ER7, "Dust, floor, AR exchanger boiler
specialist exterior Tallaboa Encarnacion Community.” |
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Figure 12. TEM image (above) and EDS spectrum (below) of chrysotile asbestos
bundle detected in sample D-TEC-GULF-GS-ERS, "Dust, floor, Gulf Facility entrance,

Tallaboa Encarna

tion Community."
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Figure 13. TEM image (above) and EDS spectrum (below) of clay mineral particle
t behind traffic barrier Rd. 384 km 3.2,

| detected in sample D-NOW-P0035-TB-ERS9, "Dus
northwest of Olefin, between 1

And 2 miles radius."
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Figure 14. TEM image (above) and EDS spectrum (below) of chrysotile asbestos
bundle detected in sample D-NOW-P0036-BS-ER10, "Dust, stop bus bench, rd. 385 int.
with rd. 384, northwest of Olefin, between 1 dnd 2 miles radius."
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Figure 15. TEM image (above) and EDS spectrum (below) of calcic mineral fiber
detected in sample D-TEC-P0021-C2-ER11, "Dust, floor, sidewalk front of house corner
street 2 intersection street 4, Taliaboa Encarnacion Community."
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Figure 16. TEM image (above) and EDS spectrum (below) of chrysotile asbestos
bundle detected in sample D-TEC-P0018-C2-ER12, "Dust, floor, corner street 2, west of
street 2 Tallaboa Encarnacion Community."
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Figure 17. TEM image (above) and EDS spectrum (below) of iron-rich particle detected
in sample D-OL-FF-ER2, "Sample on top of pipe surface from front flare area.”
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Figure 18. TEM image (above) and EDS spectrum (below) of chrysotile asbestos
le from surface of metal scrap in front
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bundle detected in sample D-OL-SM-ERG, "Samp
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Figure 19. TEM image (above) and EDS spectrum (below) of amosite asbestos fiber
detected in sample D-OH-SM-ERG, "Sample from surface of metal scrap in front of area

where the crane was."
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10kV. X200 100pm 0001 1066622130 °

Figure 20. SEM micrograph of dust particles observed during analysis of sample
D-TEC-ARE-PO006-E-ER7, "Dust, floor, AR exchanger boiler specialist exterior
Tallaboa Encarnacion Community."

1066622130(1) |
o5 I 65535

Xy 20

0

Figure 21. Sample D-TEC-ARE-PO006-E-ER7; same area as Figure 20.
Numbers denote areas where EDS spectra were collected.
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Full scale counts: 672 1066622130¢1)_ptl
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Figure 22. Area 1 from Figure 21. Mineral particle representative of those found
throughout sample: O = Oxygen, Mg = Magnesium, Al = Aluminum, Si = Silicon;
Ca = Calcium; F = Fluorine. Sample is mounted on adhesive carbon (C).
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Figure 23. Area 2 from Figure 21. Serpentine mineral particle representative of those
found throughout sample: Fe = Iron. Sample is mounted on adhesive carbon (C).
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Figure 24. SEM micrograph of dust particles observed during analysis of sample
D-TEC-GULF-GS-ERS, "Dust, floor, Gulf Facility entrance, Tallaboa Encarnacion Community.”

1066622131(1)

T TTENR eT o

Figure 25. Sample D-TEC-GULF-GS-ERS8, same area as Figure 24.
Numbers denote areas where EDS spectra were collected.
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Figure 26. Area 1 from Figure 25. Clay mineral particle representative of those found
throughout sample. Sample is mounted on adhesive carbon (C).
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Figure 27. Area 2 from Figure 25. Quartz mineral particle representative of those
found throughout sample. Sample is mounted on adhesive carbon (C).
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Figure 28. Area 3 from Figure 25. Serpentine mineral particle representative of those
found throughout sample. Sample is mounted on adhesive carbon (C).
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10kV  X18,000 1pm 0001 1066622377

Figure 29. SEM micrograph of mineral fiber, chemically consistent with chrysotile
asbestos, observed during analysis of sample D-OL-SM-ER®S, "Sample from surface of
metal scrap in front of area where the crane was."

| 10666Z2377(1) |
s R 51300

Figure 30. Sample D-OL-SM-ERG; same area as Figure 29.
Numbers denote areas where EDS spectra were collected.
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Figure 31. Area 1 from Figure 30. Likely chrysotile asbestos fiber. Sample is mounted
on adhesive carbon (C).
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Figure 32. Area 2 from Figure 30. Mineral particle associated with probable chrysotile
fiber. Sample is mounted on adhesive carbon (C).
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies

Address: Site Location: Penuelas

Contact: Samplers Name: Elme Rivera

Phone/Fax: Company: AES Internafional

Chain of Custody Record
Sample L. D, Samplc Description Collected Analysis Required c : boratory LI
(l.e. Lacation, Name, cte.) Date Time PLM Other omments Aboratory %

Sample from debris of pipe insulation

B-OL-0V-409-ER1 found en floor from area OV409 10/23/14] 1210 Dust Fingerprint 58924
Soil sample from area covered with grass.

S-OL-FI*-ER3 Arca front of flare 10/23/14 12:23 Dust Fingerprint 58925
Sample from insulation under pipe on the

B-OL-FF-ER4 floor. Area front of flare 10/23/14 12:39 Dust Fingerprint 58926
Sample from pipe insulation on floor. there is still part of
Debris from area PS408 pipe on the column

B-OL-PS408-ERS 10/23/14( 1243 Dust Fingerprint 58927
Duplicate sample from pipe insulation on there is still part of
floor. Debris from area PS408 pipe on the column

B-OL-PS408-ER5 dup 10/23/14] 1244 Dust Fingerprint 58928
Dust 10 cm x 10 cm front bench left side

D-385-W-ER1 bus smp 10/23/14 11:15 Dust Fingerprint 58929

T 1

Ficld Blank

D-FB-385-ER2 picld Blen 10/23/14] 1.6 Dust Fingerprint 58930

Turnaround Time: Normal: Ij:] Rush: I:__—_]

Comments: Do not analyze blank and duplicate

Relinquished By: ,t \ N

Date/ Time: HERAYIEY NI
Received By: } A K

Date/ Time: sf2y/e  Uso
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Characterization of Mineral Samples from the Yauco Municipality
of Puerto Rico

Performed for AES International, Inc.
MVA Project 10666
16 January 2015

Executive Summary

This revised report presents the results of the characterization of two mineral
samples collected by Ady Padan of AES International, Inc. on 12 October 2014
and shipped to MVA Scientific Consultants via FedEx. The mineral samples
were collected from two different locations in the Yauco municipality in
southwestern Puerto Rico. The samples were received on 21 October 2014.

It was requested that we characterize the samples, both for asbestos content
and for any additional characteristics that might be distinct to these samples as
a "fingerprint” of the material. The report has been revised to include elemental
weight percent data of serpentine particles and to correct the range of iron
reported in the "Results and Discussion" section. Information regarding the
aspect ratios of fibers has also been added. |

Tl[ne two samples both consist primarily of serpentine minerals containing trace
to minor amounts of iron and aluminum. Sample 22285 from Quarry 1 in
Yauco contains the fibrous serpentine mineral chrysotile which also exhibited
trace to minor amounts of iron and aluminum. In general, fibers observed in
the sample are short (less than 3 micrometers in length) with low aspect ratios
(10:1 on average and most less than 20:1).
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Revised Report of Results: MVA10666

Characterization of Mineral Samples from the Yauco Municipality of Puerto Rico

Introduction

This revised report presents the results of the characterization of two mineral samples
collected by Ady Padan of AES International, Inc. on 12 October 2014 and shipped to
MVA Scientific Consultants via FedEx. The mineral samples were collected from two
different locations in the Yauco municipality in southwestern Puerto Rico. The samples
were received on 21 October 2014 and assigned unique MVA sample numbers (see
Table 1).

[t was requested that we characterize the samples, both for asbestos content and for
any additional characteristics that might be distinct (recognizably different from
something else of a similar type) to these samples as a "fingerprint"” of the material. The
characterization of the properties of soil/mineral dust and this type of “fingerprint"
analysis or characterization is often used in establishing a connection between
materials in dust samples and potential sources [1-3]. These two samples were
analyzed during the period 24 October through 2 December 2014. The report has been
revised to include elemental weight percent data of serpentine particles and to correct
the range of iron reported in the "Results and Discussion” section. Information
regarding the aspect ratios of fibers has also been added.

| |
|

The samples were initially anmined under an Olympus SZ-40 stereomicroscope at
magpnifications from 7X to 40X. Forceps and a tungsten needle were used to collect
representative portions of the particulate from the mineral samples. The particulate was
then transferred onto a microscope slide and mounted in Cargille refractive index liquids
for analysis by polarized light microscopy (PLM) using an Olympus BH-2 polarized light
microscope with a magnification range from 100X to 1,000X. The PLM analysis for
asbestos followed the analytical procedures recommended by the U.S. Environmental
Protection Agency [4].

Methods

Additional analysis of the quarry mineral sample (Z2285) was performed to supplement
the results using a JEOL JSM-6490LV scanning electron microscope (SEM) coupled
with a Thermo Scientific Noran System SIX x-ray energy dispersive spectrometry (EDS)
system. Debris from the mineral sample was pressed to an adhesive carbon tab on an
aluminum SEM planchette (specimen substrate). The sample was gold coated prior to
analysis to improve conductivity of the specimen.

A composite sample of both mineral samples was prepared and analyzed using a
Philips EM 420 transmission electron microscope (TEM) equipped with an Oxford INCA

energy dispersive spectrometry (EDS) x-ray analysis system.
M\
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Results and Discussion

A summary of analytical results is provided in Table 2. The two samples both contained
the serpentine mineral lizardite. Sample Z2285 also contained a trace amount (less than
1% by volume) of fibrous serpentine (chrysotile) asbestos. Both types of serpentine
minerals, the non-fibrous lizardite and the fibrous chrysaotile, contain trace to minor
amounts of iron (approximately 2.4 to 7.1%) and in some instances detectable amounts of
aluminum (up to 1.4%). Percentages, derived from EDS data, are elemental weight
percentages of twelve serpentine structures (fibrous and non-fibrous) analyzed by both
SEM-EDS and TEM-EDS (Table 3). Images and spectra collected during analyses of the
mineral samples are provided in Figures 1 through 16. Aspect ratios of the three
chrysotile fibers characterized by TEM-EDS were approximately 8:1, 8:1, and 14:1
(length:width) and all three structures were less than 3 micrometers in length.

Conclusion

The two samples both consist primarily of serpentine minerals containing trace to minor
amounts of iron and aluminum. Sample Z2285 from Quarry 1 in Yauco contains the fibrous
serpentine mineral chrysotile, which also exhibited trace to minor amounts of iron and
aluminum. In general, fibers observed in the sample are short (less than 3 micrometers in
length) with low aspect ratios (10:1 on average and most are less than 20:1).
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Table 1. Summary of Insulation Debris Samples - Collected 12 October 2014

MVA # Sample . D. Sample Description
22284 R-MC-AP3 Serpentinite from Media Quijada
22285 R-Q1-AP4 Serpentinite from Quarry 1, Yauco
Table 2. Summary of Analytical Results
PLM Analysis - [ _
MVA Results Additional Materials SEM Analysis TEM Analysis
- # % Asbestos __ Observed _ Results Results
Non-fibrous Serpentine
__2_2_284 NAD B (Lizardite), Magnetite _ NA Composite Sample
Serpentine: Non-fibrous
Trace Non-fibrous Serpentine Non-f!brous (lear dite) and
22285 Chrysatile (Lizardite), Magnetite (Lizardite) and Fibrous
' Fibrous (Chrysotile)
(Chrysotile)

NA — Not Analyzed ;
NAD - No Asbestos Detected

Table 3. EDS Characterization (Elemental Weight %) of Fibrous and
Non-Fibrous Serpentine Structures Detected in Mineral Samples Z2284 and Z2285

Mg Al Si Fe o}

TEM P0O0O1 28.7 0.0 22.8 3.0 45.6
TEM P002 25.4 14 22.4 5.7 45.1
TEM P003 24.9 0.0 251 2.9 46.4
TEM P004 25.8 1.1 23.4 3.9 45.8
TEM F001 30.5 0.0 19.6 54 44.2
TEM F002 271 0.0 22.8 4.1 45.5
TEM F003 25.6 0.6 22.2 7.1 44.6
SEM (3) Pt1 26.1 0.8 23.7 24 47.0
SEM (3) Pt2 25.2 0.8 20.5 2.8 50.7
SEM (3)_Pt3 25.9 0.8 24.3 3.2 45.8
SEM (4) Pt1 25.7 0.7 21.3 2.9 49.4

SEM (4) Pt2 26.5 0.9 26.8 6.4 394
Ave 26.4 0.6 22.9 4.1 45.8
Std. Dev. 1.6 0.5 2.0 16 2.8
Max 30.5 1.4 26.8 7.1 50.7
Min 249 0.0 19.6 2.4 394
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100 pm

' MVA10666 zzza&

Figure 1. Polarized light microscope image of lizardite mineral
particles detected during analysis of Media Quijada sample R-MC-AP3.
Plane polarized light illumination.

100 pm

MVA10666 Z2285 | .

Figure 2. Polarized light microscope image of lizardite mineral
particles detected during analysis of Quarry 1 sample R-Q1-AP4.
Crossed polars.
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MVA10666 22285 o 100.LT S

Figure 3. Polarized light microscope image of chrysotile asbestos fibers
detected during analysis of Quarry 1 sample R-Q1-AP4. |
Crossed polars.
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Figure 4. Scanning electron micrograph of fibrous and non-fibrous serpentine
(chrysotile and lizardite, respectively) detected during analysis of
Quarry 1 sample R-Q1-AP4.

1066622285(3) |
oos | I o5

SO LT

Figure 5. Quarry 1 sample R-Q1-AP4. Same area as Figure 4.
Numbers denote areas where EDS spectra were collected.

>

MVA SOIENTIRIC CONBULTANTE

10666reportMinerals120314_rev1_011615.docx Page 7 of 14

RX 9
Page 276 of 390



Full scale counts: 388 1066622285(3)_ptl
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Figure 6. Area 1 from Figure 5. Lizardite flake. C = Carbon, O = Oxygen,
Mg = Magnesium, Al = Aluminum, Si = Silicon, Au = Gold, Fe = Iron. Sample is
mounted on adhesive carbon (C) and coated with gold (Au) for conductivity.
Inset shows an enlarged view of the iron peak.
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Figure 7. Area 2 from Figure 5. Fibrous serpentine (chrysotile - confirmed by TEM
analysis). Inset shows an enlarged view of the iron peak.
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Full scale counts: 346 10666222685(3)_pt3

400 -
o Mg
300
Si
200 -
Fe Fe
MM A v At
100 + T T [
6 7 8
R,M Au
D T { 1 1 T ] = T T H |
0 1 2 3 4 ] 6 7 B 9 10

keV

Figure 8. Area 3 from Figure 5. Fibrous serpentine (chrysotile - confirmed by TEM
analysis). Inset shows an enlarged view of the iron peak.

15kV  X1,500 10pm 0004 1066622285

Figure 9. Scanning electron micrograph of fibrous serpentine (chrysotile - confirmed by
TEM analysis) detected during analysis of Quarry 1 sample R-Q1-AP4.
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1066622285(4)

20

Figure 10. Quarry 1 sample R-Q1-AP4. Same area as Figure 9
Numbers denote areas where EDS spectra were collected.
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Figure 11. Area 1 from Figure 10. Non-fibrous serpentine (lizardite).
Inset shows an enlarged view of the iron peak.
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Full scale counts: 734 1066622285(4)_pt2
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Figure 12. Area 2 from Figure 10. Fibrous serpentine (chrysotile - confirmed by TEM
analysis). Inset shows an enlarged view of the iron peak.

15kV ~ X1,000 10pm 1066622285

Figure 13. Scanning electron micrograph of non-fibrous serpentine (lizardite) detected
during analysis of Quarry 1 sample R-Q1-AP4.
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Figure 14. TEM image (above) and EDS spectrum (below) of particles in composite
prep of both serpentinite mineral samples.
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Figure 15. TEM image (above) and EDS spectrum (below) of serpentine fibers
(chrysotile asbestos) in composite prep of both serpentinite mineral samples.

L 0 1 2 3 4
Full Scale 65 cts Cursor: -0.076 (6 cis)
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Figure 16. TEM image (above) and electron diffraction pattern (below) of
representative chrysotile asbestos fiber observed during analysis of
composite prep of both serpentinite mineral samples.

10666 22284/22285 SAED 480mm CL - Fiber003
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Corrected COCR

Transmittal Sheet for Bulk Sample Analysis

Clicnt Name: 1290 , Project Name: Dust Sampling
Address: Site Location: Penuelas
Contact: Samplers Name: Ady Padan
Phone/Fax: Company: ALST
Chain of Custody Record COC-BULK-011/REV 1/06
Sampie 1. D. Sample Description Collected Analysis Requived
(1.e, Location, Name, ctc.) Date Time PLM Other Comments Lahoratory L.D.
R-MC-AP3 serpentlnite from media quijada 10/12/141 1215 X |Dust Fingerprints 58878
R-Q1-AP4 seepentinite from quacry 1, Yauco 10/12/14 13:46 X |pust Fingerprints 58879

Turnaround Time:

Normal: II] Rush: [::]

Relinquished By:

Koy S

Date/ Time:

2:’:%!1“ 13:05

Received By:

Date/ Time:

p_h.l?m (o 9o

Relinquished By:

Date/ Time:

Received By:

Date/ Time:

Delivered Directly to Lab: | Shipped:| |

Method of Shipment:

Lab. Recipient:

Date:
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Report of Results: MVA10666

Characterization of Aggregate (Gravel) Samples

Introduction

This report presents the results of characterization of four gravel aggregate samples. Two
samples were collected by Elme Rivera of AES International, Inc. on 10 November 2014
and sieved into two size fractions (greater and less than 19 mm). The four sample fractions
were shipped to MVA Scientific Consultants via FedEx and received on 14 November 2014.
Two additional samples were collected by Elme Rivera of AES International, Inc. on

21 November 2014 and hand delivered by Ady Padan of AES International, Inc. on

01 December 2014. Upon receipt, the samples were assigned MVA sample numbers (see
Table 1).

It was requested that we characterize the samples, both for asbestos content and for any
additional characteristics that might be distinct (recognizably different from something else
of a similar type) to these samples as a "fingerprint” of the material. The characterization of
the properties of soil/mineral dust and this type of "fingerprint" analysis or characterization is
often used in establishing a connection between materials in dust samples and potential
sources [1-3]. These four samples were analyzed during the period 25 November 2014
through 02 January 2015.

|
Methods

The samples were initially examined under Jn Olympus SZ-40 stereomicroscope at
magnifications from 7X to 40X. Forceps and a tungsten needle were used to collect
representative portions of the particulate from the mineral samples. The particulate was
then transferred onto a microscope slide and mounted in Cargille refractive index liquids
for analysis by polarized light microscopy (PLM) using an Olympus BH-2 polarized light
microscope with a magnification range from 100X to 1,000X. The PLM analysis for
asbestos followed the analytical procedures recommended by the U.S. Environmental
Protection Agency [4].

Select particles picked during PLM analyses of three of the four samples (22617,
22754, and Z2755) were analyzed further using a JEOL JSM-6490LV scanning electron
microscope (SEM) coupled with a Thermo Scientific Noran System SIX x-ray energy
dispersive spectrometry (EDS) system. Particles from the aggregate samples were
pressed to adhesive carbon tabs on aluminum SEM planchettes (specimen substrates).

A subsample of particles from the fine fractions of each of the four aggregate samples
were suspended in acetone and deposited dropwise onto carbon coated copper grids
for analyses using a Philips EM 420 transmission electron microscope (TEM) equipped
with an Oxford INCA energy dispersive spectrometry (EDS) x-ray analysis system.

MVA BCIENTIFIO CONSULTANTS
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Results and Discussion

A summary of analytical results is provided in Table 2. Resuilts for the pre-sieved size
fractions are provided as one combined result for each sample.

Aggregate sample S-TEC-ARE-P0006-ER1 (MVA Z2617) consisted of a mix of plant
debris and soil minerals including major amounts (>10%) of carbonate, non-fibrous
serpentine (lizardite) and other soil minerals; minor amounts (1%-10%) of magnetite;
and trace amounts (<1%) of fibrous serpentine (chrysotile). Figures 1 through 8 show
data regarding the serpentine particles that were observed during analysis of the
sample via stereomicroscopy, PLM, SEM-EDS, and TEM-EDS. The serpentine
particles present in this sample consistently exhibit trace o minor amounts of aluminum
and/or iron. Some particles also contained trace amounts of calcium. The presence of
calcium was not confirmed by the analyses of any single particle, therefore it may be
present as a result of a surface contaminant carbonate particle.

Aggregate sample S-TEC-MEOL-ER2 (MVA Z2618) consisted of a mix of plant debris
and soil minerals including major amounts (>10%) of carbonate, non-fibrous serpentine
(lizardite), tarry particles (asphalt), and other soil minerals; minor amounts (1%-10%) of
magnetite; and trace amounts (<1%) of fibrous serpentine (chrysotile; not detected by
PLM). Figures 9 through 12 show data regarding the serpentine particles that were
observed during analysis of the sample via stereomicroscopy, PLM, and TEM-EDS. The
serpentine particles present in this sample consistently exhibit trace to minor amounts of
aluminum and/or iron. One fiber bundle also contained trace amounts of calcium and
sulfur, although the presence of calcium and sulfur was not confirmed by the analyses of
any single particle; therefore, it may be present as a contaminant particle.

Aggregate sample S-TEC-TNT-S'—ER1 (MVA Z2754) consisted of a mix of plant debris‘
and soil minerals including major amounts (>10%) of carbonate, non-fibrous serpentine
(lizardite) and other soil minerals; minor amounts (1%-10%) of magnetite; and trace
amounts (<1%) of fibrous serpentine (chrysotile). Figures 13 through 17 show data
regarding the particles that were observed during analysis of the sample via PLM, SEM-
EDS, and TEM-EDS. The serpentine particles present in this sample consistently
exhibit trace to minor amounts of aluminum and/or iron.

Aggregate sample S-TEC-BUS-ER2 (MVA Z2755) consisted of a mix of plant debris
and soil minerals including major amounts (>10%) of carbonate, non-fibrous serpentine
(lizardite), and other soil minerals; and trace amounts (<1%) of fibrous serpentine
(chrysotile). Figures 18 through 22 show data regarding the serpentine particles that
were observed during analysis of the sample via PLM, SEM-EDS, and TEM-EDS. The
serpentine particles present in this sample consistently exhibit trace to minor amounts of
aluminum and/or iron. Some particles also contained trace amounts of calcium. The
presence of calcium was not confirmed by the analyses of any single particle; therefore,
it may be present as a result of a surface contaminant carbonate particle. One
chrysotile fiber was detected in which aluminum and iron peaks were not visible above

background levels (Figure 22).
ML)
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Fibrous minerals detected by PLM in samples S-TEC-ARE-P0006-ER1, S-TEC-TNT-S-
ER1, and S-TEC-BUS-ER2 (MVA 22617, Z2754, and Z2755, respectively) include
fibers consistent with chrysotile asbestos as well as some fibers with the same
morphology, but higher than expected refractive indices. Some of the high refractive
index fibers from sample S-TEC-ARE-P0006-ER1 (MVA Z2617) were picked using a
tungsten needle during the PLM analysis step and analyzed by TEM-EDS. Fibers
analyzed from this subsample were found to contain iron and aluminum peaks,
consistent with the majority of the chrysotile asbestos detected in the four aggregate
samples. It is possible that the iron content has expanded the inherent refractive index
of the fibers beyond what is typically reported for chrysotile asbestos, as this
phenomenon is well known among other mineral species with varying levels of iron (ex:
forsterite to fayalite) [5].

Conclusion

All four aggregate samples consisted of plant debris and soil minerals. Carbonate and
serpentine minerals were prevalent in all four samples, with magnetite present in three
samples. All four aggregates contained trace amounts of fibrous serpentine. These
fibers were confirmed by SEM-EDS and TEM-EDS to be primarily chrysotile with
varying amounts of aluminum and/or iron (Table 3). Some fiber structures contained
calcium and, in some cases, sulfur peaks. These peaks were observed only on fibers
with other surface particulate present; therefore, these peaks may be attributed to
extraneous particles. Single particle serpentine minerals (with no observed surface
particulate) contain up to 2.1% aluminum (eleimental weight % by EDS) and up to 2.9%
iron (elemental weight % by EDS).

|
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Table 1. Summary of Aggregate Samples

MVA # Sample l. D. Client ID - Sample Description Cogzct:gon
| "Gravel from road backfill entrance to AR
Z2617A | S-TEC-ARE-P0006-ER1A | Exchanger Boiler Specialist (fraction <19mm)" 11/10/14
[fine fraction]
"Gravel from road backfill entrance to AR
72617B | S-TEC-ARE-P0006-ER1B | Exchanger Boiler Specialist (fraction >19mm)" 11/10/14
[course fraction]
"Gravel from road backfill entrance to Olefin
Z2618A S-TEC-MEOL-ER2A (fraction <19mm)" (fine fraction] 11/10/14
"Gravel from road backfill entrance to Olefin
22618B S-TEC-MEOL-ER2B (fraction >19mm)" [course fraction] 11/10/14
Gravel from Dirt Road next to Intersection of the
22754 S-TEC-TNT-S-ER1 Trail with Road #127, Front of Gulf Entrance 12114
Gravel from Dirt Road approximated 200 feet
22755 S-TEC-BUS-ER2 from intersection with Road #127 and Dirt Trail 1172114
Table 2. Summary of Analytical Results
PLM Analysis e : :
MVA Additional Materials SEM Analysis .
# Results Observed Results TEM Analysis Results
% Asbestos | |_
Plant Deﬁris and Lr\_lon;‘!?rous g Non-fibrous (Lizardite)
Trace Gravel - Iricluding: (Lizardite)and 1 o0 g Fiprous (Chrystile)
22617 . . Fibrous (Chrysotile) . 4
Chrysotile Carbonate, Serpentine | oo hantine: Serpentine Particies,
X ) , pentine; Other Lo
(Lizardite), Magnetite Soil Minerals and Other Soil Minerals
Plant Debris, Asph'alt,. Non-fibrous (Lizardite)
and Gravel - Including: and Fibrous (Chrysotile)
72618 NAD Quartz, Carbonate, NA . Y
Serpentine (Lizardite) Serpentine Particles,
M . ' and Other Soil Minerals
agnetite
. Fibrous
Trace g::céll??gglic?irr:d' Serpentine Fibrous (Chrysotile)
22754 . g (Chrysotile) and Serpentine and Other
Chrysaotile Carbonate, Serpentine Other Soil Soil Mi |
(Lizardite), Magnetite er 5ol ol Vinerals
’ Minerals
. Fibrous
race gr':\’,‘;D‘fg;'li ;2‘;, Serpentine Fibrous (Chrysotile)
22755 Chrysotile Carbonate, Serpentine (Chgﬁomg) .? nd Serpéa n.tl'r'l:. and lOther
(Lizardite) her Soi oil Minerals
Minerals
NA — Not Analyzed
NAD - No Asbestos Detected
4
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Table 3. SEM/TEM-EDS Characterization (Elemental Weight %) of
Serpentine Structures Detected in Aggregate Samples

Mg Al Si Fe | O Ca S Type
26.2 0.5 24.6 2.3 46.4 — e Chrysotile (TEM)
70617 |250 11 21.9 43 | 452 | 25 | | Chrysotile (SEM)
27.5 0.3 23.3 2.9 45.9 - --- Lizardite (TEM)
22.7 2.6 214 5.8 45.0 2.6 — “Lizardite (SEM)
79618 20.7 0.9 23.8 4.8 46.4 1.6 1.9 Chrysotile (TEM)
27.9 1.2 23.2 1.5 46.3 - - Lizardite (TEM)
79754 28.4 — | 233 2.5 45.9 - — Chrysotile (TEM)
26.1 2.1 230 | 2.5 46.3 -~ | Chrysotile (SEM)
27.7 253 47.0 — | Chrysotile (TEM)
72755 | 25.0 0.8 229 3.0 45.6 2.7 - |Chrysotile (SEM)
25.0 0.7 234 2.5 45.8 2.6 - Chrysotile (SEM)

*TEM structure types confirmed by electron diffraction; SEM data not confirmed by electron diffraction
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Figure 1. Stereo-micrograph of non-fibrous serpentine mineral (lizardite) with fibrous
serpentine intergrowth (chrysotile) observed in aggregate sample S-TEC-ARE-P0006-ER1.

100 ym

MVA10666 Z2617A

Figure 2. PLM image of chrysotile asbestos observed in aggregate

sample S-TEC-ARE-P0006-ER1.
MX)
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1066622617

Figure 3. SEM image of serpentine mineral (Figure 1). Note fibrous mineral growth on
left side of aggregate particle. Numbers (below) denote areas where EDS spectra were
obtained.
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15kV X500 50um

Figure 4. SEM image (above) ané EDS spectrum (below) of non-fibrous serpentine !
(lizardite) mineral surface (Area 1 in Figure 3).
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15kV X500

Figure 5. SEM image (above) and Ef)S spectrum (below) of fibrous serpentine

(chrysotile) mineral suI'lace (Area 2 in Figure 3).

Full scale counts: 544 1066622617 (2)_pt2
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15kV.  X2,000 10pm 1066622617

Figure 6. SEM image Ef chrysotile fibers (Area 2 in Figure 3).

MVA SOENTIPIO OONSULTANTS

10666reportAggregate010915 docx Page 11 of 24

RX 9
Page 296 of 390



B

r—

1

L)

Figure 7. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
observed during analysis of aggregate sample S-TEC-ARE-P0006-ER1.

10666reportAggregate010915.docx

structure 001
| |
& Mg g
C
Cu

Cu | |Al Cu

- s B Fe _y
LAEL i TN L L S e B D R A T TR 1 T UL
0 1 2 3 4 5 6 7 8 9 1C
ull Scale 217 cts Cursor: 0.500 (87 cis) keV

v

Page 12 of 24

RX 9
Page 297 of 390



Figure 8. TEM image (above) and EDS spectrum (below) of lizardite particle observed
during analysis of aggregate sample S-TEC-ARE-P0006-ER1.
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Figure 9. Stereo-micrograph of non-fibrous serpentine mineral (lizardite) observed in
aggregate sample S-TEC-MEOL-ER2.

100 um

MVA10666 22618A

Figure 10. PLM image of non-fibrous serpentine mineral (lizardite) observed in
aggregate sample S-TEC-MEOL-ER2.
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sotile fiber001

Figure 11. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
observed during analysis of aggregate sample S-TEC-MEOL-ER2.
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Figure 12. TEM image (above) and EDS spectrum (below) of lizardite particle
observed during analysis of aggregate sample S-TEC-MEOL-ER2.

particle 004
| |
o *F |
o Si
§‘e
Cu
Cc
Al
}U Cu l-hl Cr or Fe Fe Cu
0 1 2 3 4 5 6 7 8 9 10
Full Scate 100 cts Cursor: -0.028 (383 cis) ke\ll
v
10666reporiAggregate010915.docx g Page 16 of 24 "

RX 9
Page 301 of 390



Figure 13. PLM image of chrysotile asbestos observed in aggregate
sample S-TEC-TNT-S-ER1.
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X400 50um 1066622754

15k

Figure 14. SEM image of debris particles from aggregate sample S-TEC-TNT-S-ER1.
Numbers (below) denote areas where EDS spectra were obtained.
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Full scale counts: D44
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Figure 15. SEM-EDS spectrum of non-fibrous soil mineral (Area 1in Figure 14).
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Figure 16. SEM-EDS spectrum of fibrous serpentine (chrysotile) mineral (Area 2 in

Figure 14).
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Figure 17. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
observed during analysis of aggregate sample S-TEC-TNT-S-ER1.
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MVA10666 Z2755

Fibure 18. PLM image of chrysotile asbestos (center)/observed in aggregate
sample S-TEC-BUS-ER2.
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15kv.  X3,000 5um 1066622755

Figure 19. SEM image of debris particles from aggregate sample S-TEC-BUS-ERZ2.
Numbers (below) denote areas where EDS spectra were obtained.
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Full scale counts: 544
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Figure 20. SEM-EDS spectrum of fibrous serpentine (chrysotile) mineral (Area 1 in

Figure 19).
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Figure 21. SEM-EDS spectrum of fibrous serpentine (chrysotile) mineral (Area 2 in
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Figure 19).
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Figure 22. TEM image (above) and EDS spectrum (below) of chrysotile asbestos fiber
observed during analysis of aggregate sample S-TEC-BUS-ER2.
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

10666

Client Name: 1290 Project Name: Dust Sumpling Studies
Address: Site Locatlon: Penuelas
Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: AES Tnternational
Amended Chain of Custody Record
Sample . D. Saniple Deseription Colfected Annlysis Roquired )
(1.c. Location, Name, etc,) Date Time | PLM Otlier Comment} Laboratory L.D.
Gravel from road backfill entrance to AR
STEC-ARE-PO00SERIA |EXoineer Boller Speosilist (fraction <9} 1 1/10/14 Dust Ringerprint | 59039
Grave! from road backfill entrance to Olefin
STEC-MEOL-GR2ZA (fraction <19mm) 11/10/14 Dust Fingerprint 59040
Qravel from road backfill entrance to AR
STEC-ARE-PO0DG-ERIB |Bxchanger Boller Specialist (fraotion > 9mum)} 11/10/14 Dust Fingerprint | 59041
Gravel from raod backfill entrance to Olefin
S-TEC-MEOL-ER2B (fraction?Hmm) 11/10/14 Dust Fingerprint 59042
| |
Nowmal: [ X] N —

Comments:

Turnaround Time:

Do not analyze field blank

Relinquished By:

T

Date/ Time:

V12 Jiq 16:00

Recelved By:

A= ot

Date/ Time:

WiH /14 e am

Relinquished By:

Date/ Time:

Received By:

Date:

Date/ Time:

Lab. Recipient:

Delivered Directly to Lab: |

Method of Shipment:

Shipped:|]

PLM-65/Rev. 1/ 7-09
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sanipling Studies
Address: Site Location: Penuelas

Countact: Samplers Name: Elme Rivera
Phone/Fax: Company: ALS Infernational

Chain of Custody Record

Sample 1. D, Sample Description Collected Analysis Required
(i.e. Location, Name, ctc.) Date Time | PLM Other

Comments Laboratory LD,

TSI Sample from South Side, Lefl of Platform
of Vessel OV-302
BULK-OL-CHM4-ER2 11/21/14 Dust Fingerprint 59133

Gravel from Dirt Road next lo Intersection of
the Trail with Road #127, I'ront of Guif
S<TEC-TNT-S-ERI Entrance 11/21/14 Dust Fingerprint 59134

Gravel from Dirt Road approximated 200 feet
from Intersection with Road #127 and Dirt
S-TEC-BUS-ER2 Trail 11/21/14 Dust Fingerprint 59135

Turnaround Time;: Normal: II' Rush: [__—_]

Comments:

Relinquished By: 1%( v p.f,ém Delivered Directly to Lab: lShipped:D
Date/ Time: YN Th)
Received By: . ﬂifﬁ"" Csmeron | Method of Shipment:
Date/ Time: oAV (3569
Relinquished By: o Lab. Recipient:
Date/ Time:
Received By: Date:
Date/ Time: 7
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Characterization of Pipe Insulation Debris
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Report of Results: MVA10666

Characterization of Pipe Insulation Debris

Introduction

This report presents the results of characterization of five samples related to pipe
insulation debris. The samples were collected by Elme Rivera of AES International, Inc.
on 23 October 2014 and shipped to MVA Scientific Consultants via FedEx. The
samples were received on 24 October 2014 and assigned unique MVA sample numbers
(see Table 1). The shipment also included dust samples that will be described and
reported separately. Four of the five debris samples consisted of bulk insulation debris
and one sample was a soil sample from the same area where the debris was recovered.

It was requested that we characterize the samples, both for asbestos content and for
any additional characteristics that might be distinct (recognizably different from
something else of a similar type) to these samples as a "fingerprint" of the material. The
characterization of the properties of dust and this type of "fingerprint” analysis or
characterization is often used in establishing a connection between materials in dust
samples and potential sources [1-3]. These five samples were analyzed during the
period 24 October through 19 November 2014.

Methods

The samples were initially examined|under an Olympus SZ-40 stereomicroscope at
magpnifications from 7X to 40X. Forceps and a tungsten needle were used to collect
representative portions of the partiCLflate found in the sample. The particulate was then |
transferred onto a microscope slide and mounted in Cargille refractive index liquids for
analysis by polarized light microscopy (PLM) using an Olympus BH-2 polarized light
microscope with a magnification range from 100X to 1,000X. The PLM analysis

followed the analytical procedures recommended by the U.S. Environmental Protection
Agency [4]. One of the bulk insulation debris samples (Z2373) was a duplicate and was
not analyzed.

Additional analysis of a representative insulation sample (Z2372) was performed to
supplement the results using a JEOL JSM-6490LV scanning electron microscope
(SEM) coupled with a Thermo Scientific Noran System SIX x-ray energy dispersive
spectrometry (EDS) system. Debris from the insulation sample was pressed to an
adhesive carbon tab on an aluminum SEM planchette (specimen substrate). The
sample was gold coated prior to analysis to improve conductivity of the specimen.

The soil sample was ashed in a muffle furnace to remove organic materials and
reanalyzed by PLM. A portion of the ashed residue was suspended in alcohol and
deposited onto a carbon coated copper grid for analysis by transmission electron
microscopy. This analysis was performed using a Philips EM 420 transmission electron
microscope (TEM) equipped with an Oxford INCA EDS (energy dispersive spectrometry)
x-ray analysis system.

v
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Results and Discussion

A summary of analytical results is provided in Table 2. The three analyzed insulation
debris samples all contained approximately 60 to 80% amosite asbestos (by volume) in
addition to rust/metal flakes, and a binder material. Two of the three samples (22369
and Z2372) contained diatoms.

PLM analysis of the soil sample shows that it is primarily consistent with soil minerals
and plant fragments with a minor amount (1 to 10% by volume) of rust/metal flakes and
a trace amount (<1% by volume) of insect parts. After ashing, the soil sample was
found to contain trace amounts (<1% by volume) of amosite asbestos. No asbestos
was detected during the TEM analysis of the ashed residue of the sample. Images of
fibers and other materials observed during analysis of the samples are provided in
Figures 1 through 10.

Conclusion

The three analyzed insulation samples and the soil sample all contained amosite
asbestos. The insulation debris samples consistently contained approximately 60 to
80% amosite in a silicon-rich binder material. Diatoms were detected in two of the three
insulation debris samples.

References |

1. Locard, E., "The analysis of dust traces," Amer. Jour. Police Sci., 1, 3, 276, 1930.

2. McCrone, W.C., and Pelly, J.G., "The Particle Atlas," 2nd Ed., Ann Arbor tiience
Publishers, Inc., Ann Arbor, Ml, 1973.

3. Millette, J., and Brown, R., "Dust Particulate from the World Trade Center Disaster
of September 11, 2001," Proceedings of the American Academy of Forensic
Sciences, Annual Meeting, Feb. 21-26, 2005.

4 U.S. Environmental Protection Agency, “Test Method EPA/600/R-93/116 -- Method
for the Determination of Asbestos in Bulk Building Materials."
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Table 1. Summary of Insulation Debris Samples - Collected 23 October 2014

MVA # Sample I. D. Sample Descrlptlon
Sample from debris of pipe insulation
__22369_ B-OL-OV-409-ER1 | found on floor from area OV409.
79370 S-OL-FF-ER3 Soil sample o from area covered
N _ with grass. |
P ~ Sample from insulation under pipe on
2237:1_ _ B-OL FF ERi the floor. Area front of flare.
Sample ple from pipe insulation on floor, |
_22372_ i B- OL ?f?os “ERS Debris from area PS408.
Dupl|cate sample le from pipe insulation |
| B OL_PSMERS d“_p on floor. Debris from area PS408.
Table 2. Summary of Analytical Results
PLM Analysis )
MVA Resulits Additional Materials TEM Analysis
# % Asbestos Observed Results Comments
60-80% Binder, Rust/Metal
22369 Amosite Particles, Diatoms NA o
Trace Soil Minerals, Plant
Z2370 Amosite Fragments, Rust/Metal NAD
| Particles, Insect Parts ,
! 60-80% Binder, Rust/Metal l
22,371 Amosite Particles NA o
| , | Amosite with
zo372 | S89% Binder, Rush et NA Silicon-rich Binder
’ Confirmed by SEM
22373 NA - NA ---

NA — Not Analyzed
NAD - No Asbestos Detected

10666rptBulk112014.docx
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100 um

Figure 1. Polarized light microscope image of amosite asbestos fibers detected during
analysis of bulk insulation debris, Sample Z2369.

Flgure 2. Polarized light microscope image of amosite asbestos fibers and binder
material detected during analysis of bulk insulation debris, Sample Z2371.
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Figure 3. Polarized light microscope image of amosite asbestos fibers and binder
material detected during analysis of bulk insulation debris, Sample Z2372.

X400 50um 0001 1066622372

Figure 4. Scanning electron micrograph of amosite asbestos fibers and diatoms
detected during analysis of bulk insulation debris, Sample Z2372.
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Figure 5. Scanning electron micrograph of amosite asbestos fibers and diatoms
detected during analysis of bulk insulation debris, Sample Z2372.

1066622372(2)

Figure 6. Insulation debris sample Z2372. Same area as Figure 5. Numbers denote
areas where EDS spectra were collected.
v
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Full scale counts: 324
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Figure 7. Area 1 from Figure 6. Large amosite bundle. C = Carbon, O = Oxygen,
Fe = Iron, Mg = Magnesium, Si = Silicon, Au = Gold. Sample is mounted on adhesive
carbon (C) and coated with gold (Au) for conductivity
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Figure 8. Area 2 from Figure 6. Silicon-rich binder.
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Figure 9. Stereomicroscope image of amosite asbestos fibers detected during
analysis of soil, Sample 22370.

19() pm

MVA10666 22370

Figure 10. Polarized light microscope image of amosite asbestos fibers detected
during analysis of soil, Sample Z2370.
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907

Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies

Address: Site Location: Penuelas

Contact: Samplers Name: Elme Rivera

Phone/Fax: Company: AES International

Chain of Custody Record
Sample 1. D, Sample Deseription Colleeted Analysis Required C . b 1
(i.e. Location, Name, ctc.) Date Time PLM Other omments aboratory .

Sample from debris of pipe insulation

B-OL-0V-409-ER1 found on floor from area OV409 10/23/14] 1210 Dust Fingerprint 58924
Sail sample from area covered with grass.

S-OL-L-ER3 Arca front of fiare 10/23/14| 1223 Dust Fingerprint 58925
Sémple from insulation under pipe on the

B-OL-FF-ER4 floor. Area front of flare 10/23/14 12:39 Dust Fingerprint 58926
Sample from pipe insulation on floor. there is still part of
Debris from area PS408 pipe on the column

B-OL-PS408-ER5 10/23/14 12:43 Dust Fingerprint 58927
Duplicate sample from pipe insulation on there is still part of
floor, Debris from area PS408 pipe on the column

B-OL-PS408-ER5 dup 10/23/14 12:44 | Dust Fingerprint 58928
Dust 10 cm x 10 cm from bench left side

D-385-W-ER1 | ous stop 10/23/14; 11235 [|Dust Fingerprint 58929

! I
D-FB-385-ER2 Ficld Blank 10/23/14] 116 Dust Fingerprint 58930
Turnaround Time: Normal: Rush: r—__—:]

Comments: Do not analyze blank and duplicate

Relinquished By: k Y‘/\ Delivered Directly to Lab: [:I Shipped: |:]

Date/ Time: Ve Iy 1520

Received By: S A Method of Shipment:

Date/ Time: pley/m 3o

Relinquished By: ik Lab. Reciplent:

Date/ Time:

Received By: Date:

Date/ Time:
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Report of Results: MVA10666

Characterization of Thermal System Insulation

Introduction

This report presents the results of the characterization of a single sample of thermal
system insulation. The sample was collected by EIme Rivera of AES International, Inc.
on 21 November 2014 and hand delivered by Ady Padan of AES International to MVA
Scientific Consultants on 01 December 2014. The sample was assigned the unique
MVA sample number Z2753 (see Table 1). The samples received also included two
aggregate samples that will be described and reported separately.

It was requested that we characterize the sample, both for asbestos content and for any
additional characteristics that might be distinct (recognizably different from something
else of a similar type) to these samples as a "fingerprint" of the material. The
characterization of the properties of dust and this type of "fingerprint" analysis or
characterization is often used in establishing a connection between materials in dust
samples and potential sources [1-3]. This sample was analyzed during the period

01 December 2014 through 08 January 2015.

Methods

The sample was initially examined |under an Olympus SZ-40 stereomicroscope at
magnifications from 7X to 40X. Forceps and a tungsten needie were used to collecl
representative portions of the parti}:ulate found in the sample. The particulale was lhe
transferred onto a microscope slide and mounted in Cargille refractive index liquids for
analysis by polarized light microscopy (PLM) using an Olympus BH-2 polarized light
microscope with a magnification range from 100X to 1,000X. The PLM analysis
followed the analytical procedures recommended by the U.S. Environmental Protection
Agency [4].

Additional analysis of the sample was performed to supplement the PLM results using a
JEOL JSM-6490LV scanning electron microscope (SEM) coupled with a Thermo
Scientific Noran System SIX x-ray energy dispersive spectrometry (EDS) system.
Fibers and debris from the insulation sample were pressed to an adhesive carbon tab
on an aluminum SEM planchette (specimen substrate).

A subsample of the insulation material was suspended in alcohol and deposited onto a
carbon coated copper grid for analysis by transmission electron microscopy. This
analysis was performed using a Philips EM 420 transmission electron microscope (TEM)
equipped with an Oxford INCA EDS (energy dispersive spectrometry) x-ray analysis
system. Fifteen random fibers were characterized for elemental composition as well as
aspect ratios.
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Results and Discussion

A summary of analytical results for sample "BULK-OL-CHM4-ER2" is provided in Table 2.
The insulation sample contained approximately 40 to 60% chrysotile asbestos (by
volume) in addition to a binder material detected via PLM analysis. Figure 1 shows a
PLM image of a representative chrysotile asbestos bundle. SEM-EDS analysis shows
that the fiber bundles consist of long, processed chrysotile bundles (Figures 2 and 3) with
a calcium silicate binder material (Figures 4 and 5). Elemental composition of the fibers
via SEM-EDS shows trace amounts of aluminum, chlorine, and calcium (Figure 6);
however, these peaks are likely from adhering binders and particulate material since
these elements are not confirmed in the TEM-EDS data. Based on TEM-EDS, none of
the 15 fibers analyzed contained any detectable level of aluminum. The majority of the
fibers analyzed contained no detectable level of iron (Figure 7); however, some fibers did
contain iron at or below 1.8% (elemental weight percent, Table 3). The average aspect
ratio of the 15 fibers analyzed is greater than 100:1 (length:width) with a minimum aspect
ratio of 7:1 and a maximum aspect ratio of over 1000:1.

Conclusion

The insulation material consisted of approximately 40 to 80% chrysotile asbestos with a
calcium silicate binder. The chrysotile material contained long, thin fibers with no
detectable aluminum content and little to no iron content. This population of asbestos
fibers is inconsistent with the population of asbestos fibers detected in the dust samples
reported 12 December 2014.

| |
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Table 1. Summary of Insulation Debris Samples - Collected 21 November 2014

“MVA # Sample 1. D.

Sample Description

22753 BULK-OL-CHM4-ER2

TSI Sample from South Side, Left of
Platform of Vessel OV-302

Table 2. Summary of Analytical Results

MvAa | PLM Analysis | Additional Materials

TEM Analysis

# a/R:suIts ‘ Observed Results Comments
% Asbestos N—
Chrysotile with
40-60% . Chrysotile Calcium Silicate
22753 | Chrysotile Ml Detected Binder Confirmed
| by SEM

Table 3. TEM-EDS Characterization (Elemental Weight %) of
Chrysaotile Structures Detected in Insulation Sample Z2753

Structure | Mg Si Fe Al
str001 26.2 | 24.9 0 0
str002 27.7 | 245 0 0
str003 28.0 | 24.4 0 0
str004 28.5 | 23.8 0 0
str005 26.0 | 25.5 0 0
str006 28.4 | 241 0 0
str007 269 | 249 | 1.67 0
str008 28.0 | 24.9 0 0
str009 273 | 24.8 0 0
str010 245 | 27.0 | 1.31 0
str011 28.9 | 23.3 0 0
str012 251 | 26.2 | 1.82 0
str013 28.2 | 239 | 155 0
str014 276 | 244 | 1.47 0
str015 276 | 245 | 145 0

10666rpiinsulation010915.docx
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MVA10666 22753 NS 100, U
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Figure 1. Polarized light microscope image of chrysotile asbestos fibers detected
during analysis of insulation sample "BULK-OL-CHM4-ER2" (MVA Z2753).

15kV X500 50pm 1066622753

Figure 2. Scanning electron micrograph of chrysotile asbestos fibers and binder
detected during analysis of insulation sample "BULK-OL-CHM4-ER2" (MVA Z2753).
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15kV  X1,000 10pm 1066622753

Figure 3. Scanning electron micrograph of chrysotile asbestos fibers and binder
detected during analysis of insulation sample "BULK-OL-CHM4-ER2" (MVA Z2753).

10666Z22753(1)
| 25 pm

Figure 4. Insulation sample "BULK-OL-CHM4-ER2" (MVA Z2753). Same area as
Figure 3. Numbers denote areas where EDS spectra were collected.
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Figure 5. Area 1 from Figure 4. Calcium silicate binder.
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C = Carbon, O = Oxygen, Mg = Magnesium, Al = Aluminum, Si = Silicon,
Ca = Calcium. Sample is mounted on adhesive carbon (C).
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Figure 6. Area 2 from Figure 4. Chrysotile asbestos fiber bundie
with particulate material. Spectrum also representative of Area 3.
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Figure 7. TEM image (above) and EDS spectrum (below) of representative
chrysotile asbestos fiber detected during analysis of insulation sample

"BULK-OL-CHM4-ER2" (MVA Z2753).
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ANALYTICAL ENVIRONMENTAL SERVICES INTERNATIONAL, INC.

611 Monserrate, 2nd. Floor, Santurce, P.R. 00907
Ph: (787) 722-0220 Fax: (787) 724-5788

Transmittal Sheet for Bulk Sample Analysis

Client Name: 1290 Project Name: Dust Sampling Studies
Address: Site Location: Penuelas

Contact: Samplers Name: Elme Rivera
Phone/Fax: Company: AES Infernational

Chain of Custody Record

Sample I, D. Sample Description Coliceted Analysis Required
(i.e. Location, Name, cte.) Date Time | PLM Other

Comments Luboratory LD,

TSI Sample from South Side, Lelt of Plutform

BULK-OL-CHM4-ER2 B YGEe OVAI02 11/21/14 Dust Fingerprint 59133

Gravel from Dirt Road next to Intersection of
the Trai! with Road #127, Front of Guif

S-TEC-TNT-S-ERI1 Entrance 11/21/14 Dust Fingerprint 59134

Gruvel from Dirt Rond approximated 200 feet
from Intersection with Road #127 and Dirt

S-TEC-BUS-ER2 Trail 11/21/14 Dust Fingerprint 59135

Turnaround Time: Normal: I:_X:] Rush: L—_—l

Comments:

Relinquished By: A'A \ ‘ ,4,6 n Delivered Directly to Lab: lShipped:D
Date/ Time: U N
Received By: S E. B/ Srewe Compnes | Method of Shipment:
Date/ Time: /i /i aise
Relinquished By: b Lab. Recipient:
Date/ Time:
Received By: Date:

Date/ Time:
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Characterization of Dust (Microvacuum/Wipe) Samples
Collected from Quarry Entrances on 31 December 2014

Performed for AES International, Inc.
MVA Project 10666
23 February 2015

Executive Summary

This revised report presents the results of analysis of surface dust samples
collected from quarry entrances by either microvacuum sampling or wipe sampling
methods. Three microvac samples and three wipe samples were collected by
Elme Rivera of AES International, Inc. on 31 December 2014 and were received
(along with two field blank samples) via FedEx on 06 January 2015. During this
sampling event, it was reported that microvac/wipe samples were taken side-by-
side at three different locations.

It was requested that we analyze the surface dust microvac samples D-4-17-ER3
and D-FB-ER4 (field blank) using ASTM test method D5755. This revised report
also includes the r?sults of sample D-M-5-ER1 and a corrected concentraﬁion for
D-4-17-ERS3.

Sample D-M-5-ER|1 contains approximately 75,000,000 chrysotile asbesth
structures per square centimeter. Sample D-4-17-ER3 contains approximately
290,000,000 chrysotile asbestos structures per square centimeter. Lizardite
particles were also detected in both samples. All of the serpentine particles
(lizardite and chrysotile fibers) analyzed by TEM-EDS contain minor/trace
amounts of iron and/or aluminum. No asbestos fibers were detected in the
laboratory blanks or field blank.
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Revised Report of Results: MVA10666

Characterization of Dust (Microvacuum/Wipe) Samples
Collected from Quarry Entrances on 31 December 2014

Introduction

This revised report presents the results of analysis of surface dust samples collected
from quarry entrances by either microvacuum sampling or wipe sampling methods.
Three microvac samples and three wipe samples were collected by Elme Rivera of AES
International, Inc. on 31 December 2014 and were received (along with two field blank
samples) via FedEx on 06 January 2015. During this sampling event, it was reported
that the microvac/wipe samples were taken side-by-side at three different locations.
Upon receipt, all samples were assigned unique MVA sample numbers (see Table 1).

It was requested that we analyze the surface dust microvac samples D-4-17-ER3 and
D-FB-ER4 (field blank) using ASTM test method D5755. These samples were analyzed
during the period 19 January through 22 January 2015. This revised report includes the
results of sample D-M-5-ER1, which was analyzed on 18 February 2015, and a
corrected concentration for sample D-4-17-ER3.

Methods

|
Microvac samples were analyzed using ASTM method D5755, "Standard Test Method for
Microvacuum Sampling and Indirect Analysis of Dust by Transmission Electron
Microscopy for Asbestos Structure Number Surface Loading" [1]. The samples were
prepared and examined using the appropriate ASTM test method using a Philips EM 420
transmission electron microscope (TEM) equipped with an Oxford INCA energy
dispersive spectrometry (EDS) x-ray analysis system and capable of selected area
electron diffraction (SAED).

Results and Discussion

The analytical results of sample D-M-5-ER1 are summarized along with previously
reported results in Table 1. Figures 1 and 2 provide a representative TEM image and
EDS spectrum of some of the 75,000,000 chrysotile asbestos structures per square
centimeter detected during analysis of sample D-M-5-ER1. Figures 3 through 5 show
TEM images and EDS spectra representative of the 290,000,000 chrysotile asbestos
structures per square centimeter detected during analysis of sample D-4-17-ER3. It was
noted during analysis that lizardite particles were also present in both analyzed samples
D-M-5-ER1 and D-4-17-ER3 (Figure 6). All of the serpentine particles (lizardite and
chrysotile fibers) analyzed by EDS contain minor/trace amounts of iron and/or aluminum.
TEM count sheets are included in the Appendix. No asbestos fibers were detected in the
laboratory blanks and field blank.

RX9
evacy of 390
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Reference

1. ASTM-International, D5755-09 (2014) Standard Test Method for Microvacuum
Sampling and Indirect Analysis of Dust by Transmission Electron Microscopy for
Asbestos Structure Number Surface Loading.
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Table 1. Summary of Surface Dust Samples Collected on 31 December 2014

TEM Results
MVA # Sample I. D. Sample Description [stricm?]
Dust, microvacuum, floor, road of
AA0002 D-M-5-ER1 main entrance to Quarry #5, next to 75,000,000
Juvenile Institution, Mayaguez
Dust, wipe, floor, road of main
AA0003 D-W-M-5-ER1 entrance to Quarry #5, next to NA
Juvenile Institution, Mayaguez
Dust, microvacuum, floor, road of
AA0004 D-SG-20-ER2 main entrance of old NA
Quarry #20, San German
Dust, wipe, floor, road of
AAQ005 | D-W-SG-20-ER2 main entrance of old NA
Quarry #20, San German
AA0006 D-4-17-ER3 Du_st, microvacuum, floor of road to 290,000,000
main entrance to Quarry 17, Yauco
Dust, wipe, floor of road to main
AADOO7 | D-W-4-17-ER3 entrance to Quarry 17, Yauco NA
AA0008 D-FB-ER4 Field blank NAD (A.S. 250)*
f
AA0009 D-W-FB-ER4 Field blank NA

|

NA = Not Analyzed; NAD = No Asbestos Detected (A.S. = Analytical Sensitivity)

* Field blanks are not actually used to sample a known surface area; therefore, an
analytical sensitivity in units of structures per square centimeter of area sampled is not
possible. However, in order to provide a relative comparison, an analytical sensitivity
has been calculated using the common sampling area of 100 square centimeters.

10666rptQuarryDust012315_rev1_022315.docx
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Figure 1. TEM image of chrysotile fiber observed
in microvac sample D-M-5-ER1 (MVA AA0002).
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Figure 2. Representative EDS spectrum of a chrysotile bundle
observed in microvac sample D-M-5-ER1 (MVA AAQ0002).
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Figure 3. TEM image of chrysotile bundle observed
in microvac sample D-4-17-ER3 (MVA AA0006).
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Figure 4. Representative EDS spectrum of a chrysotile structure
observed in microvac sample D-4-17-ER3 (MVA AA0006).
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Figure 5. TEM image of chrysotile (indicated by arrow) and matrix
(lizardite) observed in microvac sample D-4-17-ER3 (MVA AA0006).
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Figure 6. EDS spectrum of lizardite structure (Figure 3) observed in microvac
sample D-4-17-ER3 (MVA AA0006). Similar structures were observed
in microvac sample D-M-5-ER1 (MVA AAQ0002).
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): 100 Analyst: AH
MVA Sample# AA0002 Amt Prepped(cmz): 0.01 Date:  2/16-17/2015
Client 1.D.: D-M-5-ER1 Filter Area (mmz): 1256 Page: 1o0f2
Instrument: Philips420 Filter Type: PC 0.2 Comments: 0.01 ml analyzed
Magnification: 20,500 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length™ Width** Length™*  Width***
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (um) (um)
1 E4-1 1 B 5.5 0.5 C C DIF 2.7 0.24
2 M 18.0 2 C 8.8 0.98
3 M 26.0 5 C 12.7 2.44
4 M 8.0 3 C 3.9 1.46
5 M 14.0 6 C 6.8 2,93
6 M 16.0 7 C 7.8 3.41
7 M 17.0 6 C C MATRIX EDX 8.3 2.93
8 M 8.0 4 C 3.9 1.95
9 B 4.5 0.3 C 2.2 0.15
10 M 6.0 5 C 2.9 2.44
F3-6 11 M 10.5 4.5 C 5.1 2.20
12 M 20.0 4 C 9.8 1.95
13 M 21.0 12 C C 10.2 5.85
14 M 12.0 6 C 5.9 2.93
15 M 5.0 3 C 2.4 1.46
16 M 18.0 12 C 8.8 5.85
17 B 7.0 0.4 C 34 | 020 |
19 M 20.0 18 C 9.8 8.78
20 M 13.0 11 c 63 | 537 |
21 M 22.0 15 C 10.7 7.32
G3-1 22 B 3.0 0.3 C 1.5 0.15
23 M 12.0 4 C 5.9 1.95
24 M 15.0 12 C 7.3 5.85
G2-4 25 M 9.0 8 C 4.4 3.90
26 M 14.0 C 6.8 3.41
27 B 6.0 0.3 C 2.9 0.15
28 M 9.0 3 C 4.4 1.46
29 M 8.0 5 C 3.9 2.44
K4--3 30 M 9.0 7 C C 4.4 3.41
31 M 14.0 6 C 6.8 2.93
32 C 9.0 1.5 C 4.4 0.73
33 M 6.0 4 C 2.9 1.95
2 G3-4 34 M 10.5 2.5 C 5.1 1.22
35 M 15.0 12 C 7.3 5.85
36 M 10.0 7 C 4.9 3.41

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos RX 9
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MVA SCIENTIFIC CONSULTANTS

Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt CoIIected(cmZ): 100 Analyst: AH
MVA Sample# AA0002 Amt Prepped(cmz): 0.01 Date:  2/16-17/2015
Client 1.D.: D-M-5-ER1 Filter Area (mmz): 1256 Page: 20of2
Instrument: Philips420 Filter Type: PC0.2 Comments: 0.01 ml analyzed
Magnification: 20,500 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width** Length*™*  Width***
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (um) (um)
2 G3-4 37 M 25 7 C 12.2 3.41
38 M 6.0 4 C 2.9 1.95
39 M 21.0 12 C 10.2 5.85
40 M 15.0 8 C 7.3 3.90
41 B 6.0 0.4 C 2.9 0.20
H2-6 42 M 7.0 4 C 3.4 1.95
43 M 4.0 3 C 2.0 1.46
44 M 5.0 4 C C 24 1.95
45 M 25.0 5 C 12.2 2.44
46 M 9.0 3 C 4.4 1.46
47 M 28.0 15 C 13.7 7.32
H4-4 48 M 6.0 2 C 2.9 0.98
49 B 6.0 0.3 C 2.9 0.15
50 M 15.0 12 C 7.3 5.85
51 M 12.0 9 C 5.9 4.39
52 M 8.0 , 2 C C 3.9 0.98
G4-3 53 M 8.0 2 C 39 [ 'o.98
54 M 6.0 , 5 C 2.9 , 2.44
55 M 180 | 11 c 88 |!s37
57 M 12.0 7 C 5.9 3.41
58 B 9.0 0.4 C 4.4 0.20
59 M 6.0 4 C 2.9 1.95
60 M 8.0 5 C 3.9 2.44
F5-3 61 B 7.0 0.4 C C 3.4 0.20
62 M 18.0 7 C 8.8 3.41
60 total asbestos fibers due to omission of structures 18 and 56
*NFD or NSD = No Fibers Detected or No Structures Detected
** On Screen Measurement
*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix
SAED: C = Chrysotile, A = Amphibole RX 9

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): NA Analyst: AH
MVA Sample# AA0002-LB Amt Prepped(cmz): NA Date: 2/18/2015
Client I1.D.: lab blank Filter Area (mm®): 1256 Page: 1of1
Instrument: Philips420 Filter Type: PC 0.2 Comments: 50 ml analyzed
Magnification: 20,500 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width** Length™  Width***
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (um) (um)
1 G4-6 NSD
F3-4 NSD
E4-3 NSD
E3-4 NSD
F2-6 NSD
2 C4-1 NSD
F4-3 NSD
G4-4 NSD
F2-6 NSD
C3-1 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyliite, TR = Tremolite, N = Non Asbestos RX 9
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt CoIIected(cmz): 100 Analyst: AH
MVA Sample# AA0006 Amt Prepped(cmz): 0.002 Date: 1/2112015
Client 1.D.: D-4-17-ER3 Filter Area (mmz): 1256 Page: 1o0f2
Instrument: Philips420 Filter Type: PC 0.2 Comments: 0.01 m} of 500 ml
Magnification: 21,000 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width** Length™*  Width***
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (pm) {(um)
1 E3-6 1 B 13 0.5 C C DIF 6.2 0.24
E4-3 2 M 25.0 6 C 11.9 2.86
3 C 7.0 5 C C 3.3 2.38
4 B 5.0 0.8 C 2.4 0.38
5 M 22.0 8 C C MATRIX EDS 10.5 3.81
6 B 13.0 0.6 C 6.2 0.29
F3-1 7 B 5.0 0.3 C 2.4 0.14
8 M 15.0 10 C C MATRIX EDS 7.1 4,76
9 B 9.0 0.5 C 4.3 0.24
K4-1 10 C 5.0 4 C 2.4 1.90
11 F 12.0 0.2 C 57 0.10
12 B 4.0 0.6 C 1.9 0.29
13 B 5.5 0.6 C 2.6 0.29
H5-6 14 B 2.0 0.5 C 1.0 0.24
15 M 15.0 5 C 7.1 2.38
16 M 7.0 4 C 3.3 1.90
17 M 6.0 3 C ! 29 | 143
18 M 9.0 5 C , 4.3 2.38
19 B 9.0 0.5 c ! 43 | 024
2 G3-4 20 C 3.0 2 C 1.4 0.95
21 F 5.0 0.2 C 2.4 0.10
22 M 6.0 4 C 2.9 1.90
23 M 3.0 2 C 1.4 0.95
24 F 4.0 0.2 C 1.9 0.10
E3-4 25 B 4.4 0.4 C 2.1 0.19
26 B 5.0 0.6 C C 2.4 0.29
27 F 4.0 0.2 C 1.9 0.10
28 M 27.0 5 C 12.9 2.38
29 C 4.0 0.6 C 1.9 0.29
30 C 12.0 4 C 5.7 1.90
31 F 5.0 0.2 C 2.4 0.10
32 B 7.0 0.8 C C 3.3 0.38
33 B 5.0 0.4 C 2.4 0.19
C3-6 34 F 3.0 0.3 C 1.4 0.14
35 F 7.0 0.2 C 3.3 0.10

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos RX 9
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MVA SCIENTIFIC CONSULTANTS

Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt Collected(cmz): 100 Analyst: AH
MVA Sample# AAQ006 Amt Prepped(cmz): 0.002 Date: 1/21/2015
Client1.D.: D-4-17-ER3 Filter Area (mmz): 1256 Page: 2of2
Instrument: Philips420 Filter Type: PC 0.2 Comments: 0.01 ml of 500 m|
Magnification: 21,000 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length*™ Width** Length™*  Width***
Grid  Opening  Number* Type (cm) (cm) SAED EDS Comments (um) (um)
2 C3-6 37 F 5 0.2 C 2.4 0.10
38 M 15.0 8 C 7.1 3.81
39 M 6.0 4 C 2.9 1.90
40 M 15.0 9 C 7.1 4.29
E4-6 41 B 6.0 1 C C 2.9 0.48
42 F 4.0 0.3 C 1.9 0.14
43 F 2.0 0.3 C 1.0 0.14
44 B 5.0 0.5 C 24 0.24
45 B 4.0 0.4 C 1.9 0.19
H4-1 46 B 4.0 0.4 C 1.9 0.19
47 F 6.0 0.2 C 2.9 0.10
46 total asbestos fibers due to omission of structure 36
I I
| |
*NFD or NSD = No Fibers Detected or No Structures Detected
** On Screen Measurement
*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)
Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix
SAED: C = Chrysotile, A = Amphibole
EDS: C = Chrysotile, AM = Amosite, CR = Cracidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos RX 9
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt CoIIected(cmz): n/a Analyst: MJ
MVA Sample# AA0008 Amt Prepped(cmz): n/a Date: 1/15/2015
Client I.D.: D-FB-ER4 Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips420 Filter Type: PC 0.2 Comments: field blank
Magpnification: 21,000 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mmz): 0.01 or D5755
Structure Structure Length** Width** Length***  Width***
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (pum) (um)
1 F4-6 NSD
E5-1 NSD
C4-4 NSD
E3-3 NSD
2 F4-1 NSD
G4-3 NSD
H5-1 NSD
3 E4-3 NSD
F4-4 NSD
G4-4 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos RX 9
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MVA SCIENTIFIC CONSULTANTS
Surface Dust Sample Analysis Sheet

MVA Project# 10666 Amt CoIIected(cmz): n/a Analyst: MJ
MVA Sample# AAQ006 LB Amt Prepped(cmz): n/a Date: 1/20/2015
Client I.D.: n/a Filter Area (mmz): 1256 Page: 1of1
Instrument: Philips420 Filter Type: PC 0.2 Comments: Lab Blank
Magnification: 21,000 Openings Analyzed: 10 ASTM Method:
Acc. Voltage: 100kv Grid Opening (mm2): 0.01 or D5755
Structure Structure Length** Width** Length™  Width**
Grid Opening  Number* Type (cm) (cm) SAED EDS Comments (pum) (um)
1 E4-1 NSD
F3-3 NSD
F5-6 NSD
C5-1 NSD
2 E4-4 NSD
G4-1 NSD
F5-4 NSD
3 C4-4 NSD
E3-6 NSD
G3-1 NSD

*NFD or NSD = No Fibers Detected or No Structures Detected

** On Screen Measurement

*** Calculated Actual Measurement (On Screen Measurement X 10,000/Magnification)

Structure Type: B = Bundle, C = Cluster, F = Fiber, M = Matrix

SAED: C = Chrysotile, A = Amphibole

EDS: C = Chrysotile, AM = Amosite, CR = Crocidolite, AC = Actinolite, AN = Anthophyllite, TR = Tremolite, N = Non Asbestos RX 9
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Project: MVA 10666

Tables 1 through 3 provide aspect ratios of chrysotile asbestos fibers detected by
transmission electron microscope (TEM) for the following samples:

Table 1 (Settled Dust Samples) - 22124, 22125, 22127, 22130, 22131, 22133, 22135,
22377,

Table 2 (Mineral Samples) - Z2284/72285; and

Table 3 (Bulk Insulation Sample) - Z2753.

gﬁk EXECUTED BY
P B
Steven P. Compton, Ph.D.
Executive Director

MVA Scientific Consultants
24 February 2015

Table 1. Aspect Ratios of Chrysotile Structures Detected in Settled Dust Samples

Fiber Aspect
Ratio

13

72124 i

| 72125 1;
72127 11

| Z2130 11
23

72131 =

72133 4

5

17

72135 T

13

15

22377 =

4

MVA SCHINTIFIC CORTLLTANTS RX 9
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Fiber Aspect
Ratio

Z72284/22285

8

8

14

Fiber Aspect

Ratio
STR 001 230
STR 002 390
STR 003 1060
STR 004 300
STR 005 60
STR 006 104
STR 007 167
STR 008 670
STR 009 267
STR 010 7
STR 011 500
STR 012 11
STR 013 730
STR 014 220
STR 015 370

Aspect Ratio Data (Summary) - SPC 022415.docx

Table 2. Aspect Ratios of Chrysotile Structures Detected via TEM-EDS in Mineral
(Composite) Sample R-MC-AP3/R-Q1-AP4 (MVA Z2284/22285)

Table 3. Aspect Ratios of Chrysotile Structures Detected via TEM-EDS in
Insulation Sample BULK-OL-CHM4-ER2 (MVA Z22753)

4
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SERPENTINITE OUTCROPS IN

| PUERTO RICO

Prepared for Analytical Environmental Sefvices
International, Inc.

Leandro Addarich, P.G, M.S
Professional Geologist
Las Americas C/7 DD20

Bayamon, PR 00959 RX 9
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SERPENTINITE OUTCROPS IN
PUERTO RICO

Introduction

This report presents the reconnaissance work performed in the southwestern part of Puerto
Rico to identify the Serpentinite quarries and significant outcrops in the area. A total of 20
quarries and 4 significant outcrops were visited and photographs were taken. Field work was
performed during the 13 and 14 of December 2014. The work was performed at the request of
Dr. Ady Padan from Analytical Services International, Inc.

Geology of the Serpentinite formations of Puerto Rico

Serpentinite is a metamorphic rock composed of manly serpentine minerals. Serpentinite forms
from the hydration at low temperature of peridiotite near seafloor. The serpentine minerals
that form the rock are mostly lizardite, antigorite and chrysotile but also may contain talc and
chlorite.

In Puérto Rico Serpentinite can be found at the west-southWest part of the island in one belt
that runs from Mayagtiiez in an east-southeast direction, through Maricao, San Germdn, Sabana
Grande and Yauco. Also small belts can be found in Cabo Rojo, north and south of route #2 in
San German, Sierra Bermeja, and a small outlier in the Media Quijada on the south area of
Yauco. Figure 1 shows a portion of a Google Map™ image showing the location of the
Serpentinite formation in the southwest and west part of the Island.

The USGS described the Serpentinite in Puerto Rico (Krushensky et al., 1998) as a: “Sheared
light- to dark-green, Serpentinite; chiefly altered harzburgite. Epiclastic serpentinite is poorly
sorted, unsheared, and retains a characteristic epiclastic appearance in both clasts and matrix.
Exposed in the Mayaguez, Rosario, Maricao, Sabana Grande, Yauco, Punta Verraco, Parguera,
Cabo Rojo, San German, and Puerto Real quadrangles”, amphibolite floats can also be found in
the Serpentinite at Sierra Bermeja.

The mineral composition varies with its location (Goff, et al., 2000): The Serpentinite found in
the Monte del Estado (Maricao) has a mineral composition of olivine, orthopyroxene, chromite
as its primary minerals. The one found at Rio Guanajibo, near Cabo Rojo is composed of olivine,
orthopyroxene, chromite and diopside, and the one found at Sierra Bermeja has Olivine,
orthopyroxene and diopside. All locations of the Serpentinite have a lizardite/chrysotile
mixture, chlorite and magnesite as secondary minerals. Semi quantitative XRD analysis of
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samples from the Serpentinite (Goff, et al., 2000} shows that Lizardite, chrysotile are present
together with orthopyroxene, chlorite, forsterite, magnetite and clays.

(_"ll.\(\ﬂ'(' ~arln
N

IMTTen POt ARl lar A IATE 44 01 GROATESTE elev e TR9ft spe i 12 ARt

Figure 1. Location of the Serpentinite Formation in the southwest and west part of Puerto Rico.
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Quarries and significant outcrops of Serpentinite

Twenty (20) quarries were visited during two days of field work. Four (4) significant outcrops
were found on route 119 in San German, route 308 in Sabana Grande, and sector Media
Quijada in Yauco. Small cuts and outcrops can be found along almost every route that goes
through the Serpentinite Formations, principally along routes 120 and 365. Figure 2, 3, 3, and 5f
show the location of the quarries and outcrops found during the reconnaissance with active
quarries depicted by a red dot.

\
Quarty #4\
\
2 Quarry #3 \
Quarry #2 @
'ﬁ

o '.(-).ua'rry #1

Google earth
(&)

A
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Figure 5. Location of the quarries found during the reconnaissance.
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Figure 6. Location of the quarries found during the reconnaissance.
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Quarry #1

Quarry #1 is located in the municipality of Cabo Rojo in Camino Oquendo in the municipality of
Cabo Rojo. This quarry shows evidence that has been mined recently, the rock outcropping
looks recently exposed. Figures 7 shows a photograph of the quarry. A sign indicating the
name and permit of this quarry was not located on the site.

Figure 7. Quarry #1
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Quarry #2

Quarry #2 is located just north of Quarry #1 and also shows evidence that has been recently
mined perhaps as the same operation of #1. A sign indicating the name and permit of this
quarry was not located on the site. Due to the location of this quarry a clear picture could not
be obtained.
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Quarry #3

This quarry is located just north of quarries #1 and #2 at route PR-3311. Mining of this quarry
also looks recent, although the Serpentinite has been weathered to a reddish soil. A sign
indicating the name and permit of this quarry could not be found but it is located near a Better
Roads plant. Figure 8 show photograph of this quarry.

Figure 8. Quarry #3
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Quarry #4

This quarry is located behind quarry #3 and it seems that is no longer in use but it has been
mined recently. The rock has been weathered to a reddish soil. Figure 9 is a photograph of this
quarry. A sign with the name and permit number could not be found in the area.

Figure 9. Quarry #4
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Quarry #5

This quarry is located in the municipality of Mayagiez near PR-105 road, KM 105, behind “Centro Juvenil
de Mayagliez Aguadilla”. Although the rock looks fresh it may have been used for cut and fill for the
construction of the project and/or the parking lot. A sign showing the name of permit number of the
project or the quarry was not found. Figure 10 shows a photograph of quarry/cut #5.
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Figure 10. Quarry #5.
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Quarry #6

Quarry #6 is abandoned and is located in Calle Hucares near road PR-105 KM 10.5. Access to this quarry
was impossible. The quarry is located just behind a house and a picture could not been taken. Figure 11
shows an aerial view of the quarry.
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Figure 11. Quarry #6 aerial view.
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Quarry #7

Quarry #7 is located about 500 meters east of Quarry #6 and was probably mined as the same
operation. The rock is moderately weathered to fresh in some parts and color varies from reddish to a
greenish blue. Figure 12 shows a photograph of Quarry #7.

Figure 12. Quarry #7.

RX 9
Page 370 of 390



14

Outcrop along PR-119

The first significant outcrop found along route PR-119 KM 68.5 in the municipality of San
German. The rocks in this outcrop are fresh, several fragments can be found near its toe and

varies in size from a few centimeters up to a meter in diameter. Figure 13 shows photograph of
this outcrop.

Figure 13. PR-119 KM 68.5, San German.
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Quarry #8
This quarry is located in the municipality of San German in a Department of Natural Resources
property along route PR-119. Rock from this quarry appears to be use locally only and not taken

from the property. Due to access restriction a picture of this quarry could not be taken. Figure
14 shows an aerial view of this quarry.
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Figure 14. Quarry #8 aerial view.
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Qutcrop along PR-119 KM 70.1

This significant outcrop was found at road PR-119, km 70.1. This outcrop appears to be a cut
from the original construction of the road. Rock still looks fresh but with some discoloration.
Vegetation covers a great part of the outcrop. Figure 15 shows a photograph of this outcrop.

Figure 15. PR-119 Km 70.1
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Outcrop along PR-2 km 172.6

This outcrop is located in the municipality of San German and is located in rout PR-2. This cut
appears to have been exposed during the expansion of road PR-2 in the past years. The rock
looks fresh and only some vegetation is present. Figure 16 shows a photograph of this outcrop.

Figure 16. PR-2 km 172.6.
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Quarry #9

Quarry #9 is located in the municipality of Sabana Grande on route PR-364,. This is the biggest
quarry found in the area and is currently been used. A sign found at the entrance shows the
name Monsignor San Products. The quarry was closed the day of the visit. Figure 17 shows a
photograph of the quarry.

Figure 17. Quarry #9.
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Outcrop Route PR-368 Comunidad La Torre

This new cut has been exposed as part of the La Torre Community. The rock of this outcrop
looks fresh and no sign of mining can be found. Figure 18 shows a photograph of this cut.

Figure 18. Comunidad La Torre rock cut.
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Quarry #10

Quarry #10 is not currently in use but it was probably during the construction of a new
development in the municipality of Sabana Grande in Susua ward, on route PR-368. The rocks
on this outcrop are fresh and the contact between the Yauco Formation and the Serpentinite
can be seen. Figure 19 shows a photograph of this cut.

Figure 19. Quarry #10.
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Quarry #11

Quarry #11 is located in the municipality of Yauco route PR-368 km just north of Hotel El
Cacique and east of Presa Loco. The quarry has been out of production for several years
although some new cuts can be seen in its walls. Figure 20 shows a photograph of this quarry.

Figure 20. Quarry #11.
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Quarry #12

Quarry #12 appears to be a cut performed during the construction of a house just north of it.
Mined material from this quarry appears to be of a very low volume. Figure 21 shows an aerial
picture of this quarry.
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Figure 21. Quarry #12 aerial view.
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Quarry #13

Quarry #13 is located about 500 meters south of quarry #10 and it seems to be a part of several
operations near the area. Although some parts of the quarry look like not being mined for

several years, some small volume material appears to be cut from the walls. Figure 22 shows a
photograph of the quarry.

Figure 22. Quarry #13.
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Quarry #14
Quarry #14 is located less than 500 meters from quarry #13 and appears to be from the same

operation. Access to this quarry was restricted and picture could not be taken. Figure 23 is a
Google earth satellite photo showing the extension of this quarry.

o 53014 [heitnls obe

Google zarth
L ']

Imagarv Dete: 8415/20.0  lat  _8.031601° lcn 65.88013€2 elov 413t eya 3k 2677 it €)

Figure 23. Quarry #14 and Quarry #15 aerial view.
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Quarry #15

Quarry #15 appears also to be part of the same operation of #13 and #14. Also access to this
quarry was restricted. Figure 23 shows an aerial view of this quarry.
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Figure 24. Quarry #14 and Quarry #15 aerial view,
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Quarry #16

Quarry #16 is a very small quarry located in Susua Baja sector Cuatro Calles in Yauco, along Ave.
Luis Mufios Marin. The quarry has been out of production for several years. Figure 24 shows a
photograph of this quarry.
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Figure 25. Quarry #16.
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Quarry #17.

Quarry #17 is a small quarry located along route PR-121 Sector Cuatro Calles in Yauco. This
quarry is named Luis A. Gonzalez and has Environmental Quality Board (JCA) and DRNA permits
as shown on the sign posted at its entrance. Figure 25 shows a photograph of this quarry.

Figure 26. Quarry #17.
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Quarry #18

Quarry #18 is located in the municipality of San German, route PR-2 KM 174.9. This quarry has
been abandoned for several years. This quarry shows two formations; what appears to be

Sabana Grande formation on top of the Serpentinite. Figure 26 shows a photograph of this
quarry.

Figure 27. Quarry #18.
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Quarry #19

Quarry #19 is located in the municipality of San German in “Comunidad Los Garcia”. Access to
this quarry is restricted although the rock appears to be Serpentinite this cannot be confirm.

The quarry seems to be abandoned for several years. Figure 27 shows a photograph of quarry
#19.

Figure 28. Quarry #18.
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Quarry #20

Quarry #20 is located in the municipality of San German route PR-329 KM 3.2. The quarry is
named Cantero y Gravero. lIts sign does not show its permit number. The access to the quarry
was restricted but the access road is currently paved with Serpentinite aggregate (Figure 28).

Figure 29. General view, entrance to quarry 20 facilities, road paved with Serpentinite aggregates.
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Outcrop Route PR-3335

This outcrop is located in Sector Media Quijada in Barrio Barinas de Yauco, where a small cut
was made along route PR-3335. The most prominent cut is shown in Figure 29 which is
apparently made for a parking lot or a future construction, the material from this cut has been
apparently used as pavement in various areas of the sector.

Figure 30. Cut at Media Quijoda.

Conclusions

Twenty (20) quarries and several Serpentinite outcrops were found during the field work of the
project with a total of eleven (11) quarries which are been currently mined. The active quarries
are #1, #2 and #3 in Cabo Rojo; #9 in Sabana Grande; #11, #12, #13, #14 and #15, #17 in Yauco
and #20 in San German.

During the reconnaissance it was noticed that Serpentinite is the main rock if not the only rock
mined in this part of the Island. It is used as pavement in several homes and industries
especially near the quarries. Industries as Better Roads, a major asphalt company and several
concrete plants used Serpentinite as aggregates.
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