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ABSTRACT

United States Environmental Protection Agency (USEPA) had identified and
recommended air quality monitoring to take place at 63 schools throughout the country.
Unfortunately, tribal schools were not considered during the time USEPA conducted the analysis.
The importance of identifying any air toxic pollutants affecting school children needs to be
analyzed. Conducting an air monitoring toxic analysis on the Navajo Nation at Church Rock
Elementary School, Church Rock, New Mexico (CRNM) was carried out. The current school
location posed a concern, in regards to the surrounding stationary, mobile, and natural emissions
emitted all types of toxic pollutants. USEPA sponsors various air monitoring program, which
Tribal Air Monitoring Support (TAMS) program undertook, and offered tribal programs,
organizations or agencies to utilized air monitoring equipment's. The air monitoring setup was
conducted with the contract Eastern Research Group, Inc. (ERG) laboratory, where collection of
24-hour ambient air samples for 60 days on a 6-day sampling interval were performed. The
analysis for volatile organic compounds (VOCs)were collected from canister samples using
USEPA Compendium Method TO-15, polycyclic aromatic hydrocarbons (PAHs) from
polyurethane foam (PUF) and XAD-2 resin samples using USEPA Compendium Method TO-13A.
Carbonyl compounds were collected by sorbent cartridge samples using USEPA Compendium
Method TO-11A, and trace of metals from filters were sampled using USEPA Compendium
Method 10-3.5 and FEM EQL-0512-202. A total of 53 VOC concentrations were greater than 1
pug/ms, where dichlorodifluoromethane, trichlorofluoromethane, chloromethane, dichloromethane,
propylene, toluene, acrolein and acetylene were detected. A total of 23 carbonyl compound
concentrations were greater than 1 pg/ms3, where acetone and formaldehyde were measured.
Naphthalene average with the highest average for PAHs, where phenanthrene and retene were
the second and third highest averages. As for the metals the highest averages resulted from
manganese, chromium and lead. Overall, the air toxic pollutants resulted from CRNM surrounding
monitoring site were detected. Identifying the potential emitter source or sources cannot be

assessed.



DEDICATION
I would like to dedicate this study to my family. Seeking a higher education has been
challenging to complete, especially while working a full time job and facing different trials along
the way. | am grateful for the encouragement and positive enforcement from family, especially

from Stacey, who witness all the sacrifice | endured to get this study completed. Ahehee’ (Thank

you).



ACKNOWLEDGMENTS
I would like to acknowledge the Tribal Air Monitoring Support (TAMS) Center and ERG
Laboratory for assisting me with this study. When this study was proposed as a thought, | was
able with your help and assistance to make it a reality. The planning and funding incorporated
from your office help me complete this study, as well as benefit the Navajo Nation school children

in Church Rock, New Mexico. Ahehee’ (Thank you).



TABLE OF CONTENTS

Page

LIST OF TABLES ...ttt ettt e e e e a et e e s b bt e e e st be e e s aabbe e e s aabae e e snbbeeeeanres Vi

LIST OF FIGURES ... .. oottt h et e e b bt e e s e a b et e e s bt e e e s sabbe e e s aabe e e e sbbe e e e sares Vii
CHAPTER

1 INTRODUCTION ....iiiieiei et s e sn e s s e e s an e e e e snr e e e s snree e e s anree e e snnnnee s 1

Statement of ProbIEM ... 2

ODJECHVE & SCOPE ..eiiveiectii ettt s ree e s e e s be e e te e e srae e sneeesnreeans 2

LImiItations . ...e 3

ASSUMPLIONS . .t et 3

2 LITERATURE REVIEW ...ttt ettt ettt e e e et e e e et be e e e s snneaeaaeenans 4

Volatile Orangic COMPOUNGS .....cccoiuiiieiiiire e nnaee s 4

Carbonyl COMPOUNGS.......cociiie it e e st e e e s nrre e e enrees 5

Polycyclic Aromatic HydroCarbons...........cooeviiiiiiiiiiiii e 6

PM10 MELAIS ......eeiitiiitiiitee s 7

3 METHODOLOGY ...iiiiiiiiiiie ittt ettt ettt ettt ettt e sttt e e s asbee e e s b be e e s sabee e e s aabee e e sbbe e e s anbeeeeannbeeans 9

MELNOT OVEIVIEW.......eiiiiiieiitec sttt 9

VOC Sampling and Analytical Method................ccoceeiiii i, 10

Carbonyl Compound Sampling and Analytical Method..............ccccccocveiiiieeens 11

PAH Sampling and Analytical Method ...........c.ccooveiiininienn e 11

PMio Metals Sampling and Analytical Method ..........c.ccooeiiiiiinicnicni 12

SItE DESCHIPTION ..ttt ittt sttt sttt st sttt sb e b e e b e sbeesbe e sbe e sbeesbeesree s 12

Sample Collection SCheAUIE ..........oooociii i 17

4 RESULTS ettt et e e e e e he et e e e s s b b e et e e e e bbe e e e e s e nnbeeee e e annre s 18

Sample Collection SChedule ... 18

DAta RESUILS ...viiiieitie ettt ettt e 19

Meterological Wind ROSE SUMMAIY.........ccciiieiieiiieiieenie e 30

Health Risk and Pollutant of Interest SUMMary.........c.ccoocevieenieeni e 31

iv



CHAPTER Page

5 CONCLUSION AND RECOMMENDATIONS ..o 35

CONCIUSION ..ttt ettt sb e bbb e e sb e e sbe e sbeesreenree s 35

Recommendations for Future StUdIES ..........cccceiieiieniienieniereeseee e 37

REFERENGCES. ...ttt ettt e ettt e e e e s et et e e e e e aebeeee e sbabe e e e s eannbeneaeeeaaans 39
APPENDIX

A ERG LABORATORY DRAFT REPORT ...ttt 42

B VOC COC FORMS ..ottt sem e snne e s n e e e s nnnnee s 96

C CARBONYL COMPOUNDS COC FORMS ...ttt 114

D PAH COC FORMS ..ottt ettt sttt st e e bt e e et be e e s snbee e e s nbe e e e snnees 132

E  PMio METALS COC FORMS ..ottt sttt ettt ettt ee e nbe e 162

F  APPLICATION SUBMITTED TO TAMS ...t 179

G APPROVAL DOCUMENTATION FROM CHAPTER AND SCHOOLBOARD ................ 192

H TARGET ANALYTES AND REQUIRED METHOD DETECTION LIMITS ........ccccceeenee. 197



Table

10.

LIST OF TABLES

Page
Church Rock Monitoring Site Geographical Information ............cccccevveiienienieni e 15
1-iN-6 DAYS SAMPIING ....cveiiuiiiiiiiiiiei bbb bbb 17
Sampling ColleCtion SUMMEAIY.........cceiieiiiiieiie e 19
Results of Highest Concentration for VOCS.........ccccoviveiiieiieeiieeesteeestee e se e s siee e 22
VOC Concentration Values compared to EPA Required Method Detection Limit........... 23
Results of Highest Concentration for Carbonyl Compounds .........ccccccceevivevieeviieeesneenn, 26
Carbonyl Concentration Values compared to EPA Required Method Detection Limit..... 26
PAH Concentration Values compared to EPA Required Method Detection Limit............ 28

PMio Metals Concentration Values compared to EPA Required Method Detection Limit

Vi



Figure

10.

LIST OF FIGURES

Page
Navajo Nation DOUNAArY Map .......ooiuiiiiie et 13
Navajo Nation Church Rock (CRNM) Monitoring Site Location ..........ccccceveeevieenenns 14
Church Rock (CRNM) Monitoring Site — Wide VIEW .........cccoceeiiiiiiiiniicieeiec e 15
Nearby Point Source Facilities from CRNM .........ccccciieviii i 16
Nearby Point Source Facilities from CRNM to Petroleum Refining Facility.................. 16
Volatile Orangic Compounds (VOCs) Concentration over the Sample Period............. 22
Carbonyl Compound Concentration over the Sample Period .........ccccoveveviieiiircienenns 25
Polycyclic Aromatic Hydrocarbs (PAH) Concentration over the Sample Period .......... 28
Partculate Matter 10 (PM1o) Metals Concentration over the Sample Period ................. 29
Wind Rose from CRNM Air MONItONNG SIte........ccoviuiieiiiiee e 31

vii



CHAPTER 1
INTRODUCTION

Air pollution has been linked to many negative human health effects, which are caused by a
variety of emission sources, stationary and mobile factors. U.S. Environmental Protection
Agency (EPA) (2015) states, “People exposed to toxic air pollutants at sufficient concentrations
and durations may have an increased chance of getting cancer or experiencing other serious
health effects. These health effects can include damage to the immune system, as well as
neurological, reproductive (e.g., reduced fertility), developmental, respiratory and other health
problems.” The factors emit air toxics that are known or suspected to cause cancer or other
serious health problems, which has led to U.S. Environmental Protection Agency (EPA) — Office
of Air Quality Planning and Standards (OAQPS) to develop a school air monitoring project called
the School Air Toxics Monitoring Program (SATMP). The SATMP now described as the School
Air Toxics Monitoring Initiative refer to the project where EPA, state, local and tribal monitoring of
outdoor air around schools are conducted to address pollutants of known air toxics (EPA, 2015).
EPA took part in a new initiative approach to ensure that children are breathing healthy outdoor
air, where air quality monitoring at sixty-three (63) schools throughout the United States (US) was
conducted. The importance of gathering air toxic data from various schools across the United
States were conducted, but the tribal school air toxic data was lacking, where data could have
assist in understanding if tribal school environments were also being affected by surrounding air
toxics. Mostly tribal schools were not considered for the EPA’s analysis of selected schools to be
included within the merit analysis about air quality. EPA is still addressing concerns about the
deficiency of air quality information from surround tribal communities. Therefore, programs like
the Tribal Air Monitoring Support (TAMS) Program has assisted with SATMP for tribal
communities to perform air monitoring pilot projects, to help gather air monitoring data by loaning
air monitoring equipment’s to be setup at designated sites. The Navajo Nation submitted a
request through the Church Rock Chapter, located in Church Rock, New Mexico to be selected
as an SATMP site to be setup at the Church Rock Elementary School (CRNM) in Church Rock,

New Mexico.



Statement of Problem

EPA conducted recommendations at 63 schools across the country to ensure children are
breathing healthy outdoor air. This was a new initiative to identify schools where investigation is
to be conducted to produce data availabilities to EPA based on the air pollution within the
surrounding school grounds. Unfortunately, schools on tribal lands have limited air pollution and
emission information, and tribal schools were not considered part of the 63 schools assessment.
Regardless of limited information, EPA is continues seeking tribal school data in order to
eliminate concerns or address issues regarding potential air toxics might be impacting tribal
school environment. The Navajo Nation land mass is the size of the state of Vermont.
Conducting the school air toxic project to be setup at CRNM cannot be considered the only
school toxic analysis information for the Navajo Nation. Selecting CRNM is a start for the Navajo
Nation to be considered for additional air toxic monitoring studies to be assessed at other
agencies within Navajo Nation. The importance of collecting data for the well-being and health
status from children attending school can provide an assessment if potential air toxics are
affecting their learning abilities or growth development.

The health related issues caused by breathing in air toxics for children can have an effect on
their developmental growth to enhance their learning abilities. Research by Clark-Reyna,
Grineski & Collins (2015) states the higher levels of residential air toxics, specifically from non-
road mobile sources, are statistically significantly associated with lower grade point averages
among fourth and fifth grade school children in El Paso, Texas. The CRNM air monitoring site is
surrounded by an active production area where emission resulting from oil and gas facilities emit
air toxics, nearby traffic represent mobile sources of air pollutants, and local residences continue
to practice outdoor burning. All these sources can impact children’s health.

Objectives & Scope

The project objective is to confirm ambient air monitoring efforts that can yield location specific
air quality data. This data can be sufficient as an initial screening project for potential impacts
from air toxics pollutants that can impact school grounds. This data should assist EPA, state,

local and tribal agencies in enforcing policies on surrounding sources, or to request additional air
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monitoring studies to be conducted. This study investigated the concentrations of key air toxics
at CRNM over a 2-3 month period. The results of this study can help determine whether the
concentrations of air toxics, in light of health risk-based criteria, may require additional follow-up
activities. The results collected from CRNM will determine if additional data analysis will be
needed by extending the short-term monitoring to a long-term status.
Limitations

This research only collected data pertaining to volatile organic compound (VOCs), carbonyl
compounds, polycyclic aromatic hydrocarbons (PAH), and metals of particulate matter 10 (PMuo).
The emitting source reviewed within this research is oil and gas production, mobile sources, and
outdoor burning. Comparing another SATMP monitoring site information within this study, which
was located in another area of the Navajo Nation, was limited. Due to the SATMP was
conducted by a Navajo Nation program, and seeking permission to use information within this
study was not granted or authorized.
Assumptions

This research approval to be conducted is to address air toxic emissions for the region within
Church Rock, New Mexico. This monitoring data results is not to be considered the only data
analysis to be determine for the Navajo Nation. Other sections of the Navajo Nation can be
recommended or determine for further data analysis. The Navajo Nation is located within 3
states: Arizona, New Mexico and Utah. The east boundary side of the Navajo Nation local
communities is in close proximities to Farmington, New Mexico and Gallup, New Mexico. The
city of Farmington, New Mexico is considered a metropolitan status, but Gallup, New Mexico is
not. Itis assumed the Navajo Nation is considered a rural area, but border town population can

have an effect on overall air shed status.



CHAPTER 2
LITERATURE REVIEW
Volatile Organic Compounds (VOCs)

Volatile organic compounds (VOC) contain carbon and can evaporate. EPA (2015a) defines
VOCs as means of any compound of carbon, excluding carbon monoxide, carbon dioxide,
carbonic acid, metallic carbides or carbonates and ammonium carbonate, which participates in
atmospheric photochemical reactions, except those designated by EPA as having negligible
photochemical reactivity. The EPA Federal Register 40 CFR part 51 (1996) states, “This action
adds perchloroethylene (perc), also known as tetrachloroethylene, to the list of compounds
excluded from the definition of VOC on the basis that it has negligible photochemical reactivity,
where this rule results in more accurate assessment of ozone formation potential and will assist in
avoiding exceedances for the ozone health standards. This rule does this by causing control
efforts to focus on compounds which are actual ozone precursors, rather than giving credit for
control of a compound which has negligible photochemical reactivity.” VOCs are used within
household and commercial products. Some cleansers, disinfectants, waxes, glue, cosmetics, dry
cleaning products, paints, varnishes and preservatives include VOCs. Other products VOCs are
found in are gasoline, kerosene, fuel, cigarette smoke, and pesticides. Research by Ho and Lee
(2001) states VOCs are an important group of air pollutants to be investigated, as they contribute
to the most serious air pollution problems, where they have been demonstrated to be active in the
formation of photochemical smog and ground-level ozone productions. Some VOCs found in
urban air classified as carcinogenic compounds (1, 3-butadiene and benzene). VOCs can cause
health effects, but the type and amount of exposure can vary with the individual exposed.
Children are a potentially at-risk population because they may be both more exposed to VOCs
and more susceptible to adverse effects than adults (Sexton et al., 2005). The types of health
effects resulting from VOCs exposure may cause irritation to the eyes, nose, and throat. Also
other health effects may be headaches, nausea, and nerve problems. The United States
National Library of Medicine — Tox Town (2015) states, long-term exposure to volatile organic

compounds can cause damage to the liver, kidneys, and central nervous system. Short-term
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exposure to volatile organic compounds can cause eye and respiratory tract irritation, headaches,
dizziness, visual disorders, fatigue, loss of coordination, allergic skin reactions, nausea, and
memory impairment. “It is well established, for example, that children can be affected by different
sources, pathways, and routes of exposure than adults; that children often have greater intake of
air, food, beverages, soil, and dust per unit body weight and surface area; and that children differ
from adults in terms of important pharmacokinetic and pharmacodynamics parameters” said
Sexton et al.(2005). The effects of outdoor VOCs have a lower impact compared to indoor
exposure. The outdoor exposure of VOCs are more common in urban areas, where sources are
related to bus or automobile exhaust. While VOCs can also be a health concern outdoors, EPA
regulates VOCs outdoor mainly because of their ability to create photochemical smog under
certain conditions (EPA, 2015a).
Carbonyl Compounds

Carbonyl compounds are defined as a compound containing carbonyl groups, where a carbon
atom is double bonded to an oxygen atom. Kim et al. (2007) states ambient carbonyls are
directly discharged from such primary sources as exhaust gases of motor vehicles and
incomplete combustion of hydrocarbons fuels in industrial machinery and industrial processes
(production of paper, adhesive, automobile, etc.). Carbonyl compounds can be characterized as
major odorous pollutants. Carbonyls are among the major species of organic compounds
involved in photochemical air pollution, since aldehydes and ketones play an important role as
products of photo oxidation of gas-phase hydrocarbons as a major source of free radicals (Ho &
Lee, 2001). Wang, Lee & Ho (2007) state carbonyl compounds are toxic and the most observed
toxic effects are irritation of skin, eyes and nasopharyngeal membranes. Formaldehyde is usually
the most abundant and the airborne carbonyl compound most concern since it is classified
carcinogenic to humans by the International Agency for Research on Cancer (2004). Another
carbonyl compound exposure of health concerns is aldehydes. EPA (2015) lists health effects
from aldehydes relating to inhalation concerns, where it can alter breathing patterns by narrowing
airway openings, and damage cells lining the airways, prompting white blood cells to enter the

lungs. Carbonyl sulfide is another element listed as a carbonyl compounds. The health effects of
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carbonyl sulfide in animal studies show that exposure to high levels of carbonyl sulfide in the air
can damage the areas of the brain that control movement and process sound information
(ATSDR, 2014). Liu et al. (2006) defines the health effect of acrolein as a severe lung irritant
that, at high acute exposures, can induce oxidative stress and delayed-onset lung injury,
including asthma, congestion, and decreased pulmonary function These are just a few of
carbonyl compounds health effects that children might be exposed to while attending school on a
daily base.

Polycyclic Aromatic Hydrocarbons (PAH)

Polycyclic aromatic hydrocarbons (PAH) are a group of chemicals that occur naturally in coal,
crude oil and gasoline. PAH are hydrocarbons where organic compounds contains only carbon
and hydrogen. Also EPA (2008) states PAHs are created when products like coal, oil, gas,
garbage are burned but the burning process is not complete. PAHs can stay in the environment
for long periods of time. A few PAHs are used in medicines, plastics, dyes, and pesticides. The
exposure of people encountering PAHSs is based on breathing air contaminants that result from
motor vehicle exhaust, agricultural or wood smoke, cigarette smoke, fumes from asphalt roads,
industrial waste incineration, and release from hazardous waste sites. Also PAHs can attach
itself to dust or other particles in the air. After PAHs are swallowed, breathed in, or in some
cases, passed through the skin, the body converts PAHSs into breakdown products called
metabolites that pass out of the body in the urine or feces (CDC, 2013). The health effects
associated with PAH suggest an adverse impact of prenatal PAH exposure on child behavior that
could impact cognitive development and ability to learn, and have been shown to affect
subsequent academic performance due to increase anxiety, depression and attention problems
from PAH exposure (Perera, 2012). Several of the PAHSs, including benz[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, benzo[jlfluoranthene, benzolk]fluoranthene, chrysene,
dibenz [a, h] anthracene, and indeno [1, 2, 3-c, d] pyrene, have caused tumors in laboratory
animals when they breathed these substances in the air, when they ate them, or when they had
long periods of skin contact with them (ATSDR, 1995). Furthermore, studies of people show that

individuals exposed by breathing or skin contact for long periods to mixtures that contain PAHs
6



and other compounds can also develop cancer (ATSDR, 1995). EPA (2008) has determined that
benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene,
dibenz[a,h]anthracene, and indeno[1,2,3- c,d]pyrene are probable human carcinogens and that
acenaphthylene, anthracene, benzo[g,h,i]perylene, fluoranthene, fluorene, phenanthrene, and
pyrene are not classifiable as to human carcinogenicity. For example one of the listed probable
human carcinogen is benzo (a) pyrene, which has been studied extensively and considered a
potent carcinogen, meaning low doses may cause cancer (CDC, 2013).
Particulate Matter (PM) 10 Metals

“Particulate matter (PM) is used to describe solid or liquid particles that are airborne and
transported and dispersed in atmosphere, which vary in number, size, shape, surface area,
chemical composition, and solubility” stated by Contini, Cesari, Donateo, Chirizzi, & Belosi
(2014). PM originates from a variety of natural or anthropogenic sources and possesses a range
of morphological, physical, chemical, and thermodynamic properties. EPA (2015) states that the
size of particles is directly linked to their potential for causing health problems. EPA is most
concerned about particles 10 micrometers in diameter or smaller, which are the particles that
generally pass through the throat and nose and enter the lungs. EPA groups patrticle pollution
into two categories: inhalable coarse particles and fine particles. “Inhalable coarse particles,”
such as those found near roadways and dusty industries, are larger than 2.5 micrometers and
smaller than 10 micrometers in diameter (EPA, 2015). “Fine particles,” such as those found in
smoke and haze, are 2.5 micrometers in diameter smaller, which can be directly emitted from
sources such as forest fires, or they can form when gases emitted from power plants, industries
and automobiles react in the air (EPA, 2015). This can have a serious health impact to the heart
and lungs, and lead to serious health effects. EPA (2015) states numerous scientific studies
have linked particle pollution exposure to a variety of problems, including premature death in
people with heart or lung disease, nonfatal heart attacks, irregular heartbeat, aggravated asthma,
decreased lung function, and increased respiratory symptoms, such as irritation of the airways,

coughing or difficulty breathing.



Metals can have additional health effects that can be detrimental. Research by Gieger and
Cooper (2010) define differences in exposure to metals or inorganic metal compounds due to the
difference between persistence in the body compared to organic compounds. Metals are neither
created nor destroyed by biological and chemical processes, but may be bio transformed from
one chemical species to another. The exposure to metals in the air is capable of causing a
myriad of human health effects, ranging from cardiovascular and pulmonary inflammation to
cancer and damage of vital organs (Gieger & Cooper, 2010). Additionally, metals have been
associated with wide range of environmental and health effects including respiratory and
pulmonary disorder, neurotoxicity, and cancer, which results from high concentrations of metals,

especially near industrial facilities (Monn & Becker, 1999).



CHAPTER 3

METHODOLOGY
Method Overview
The laboratory ERG (Eastern Research Group) conducted the data analysis and overview, since
collections from samplers were mailed to: ERG, Inc. 601 Keystone Park Drive, Suite 700,
Morrisville, North Carolina, 27560. The samples were mailed on a weekly base after samplers
collection were retrieved (Appendix A). The samples were collected by site operator (Ms.
Karmen Billey), who participated and assist by setting up the air monitoring instruments along
with retrieving the samples. The sampling plan was adopted by EPA SATMP, where TAMS
followed the requirements of the School Air Toxics Monitoring Quality Assurance Project Plan
(EPA, 2015). The samples were collected starting on December 25, 2014 through March 19,
2015. The samplings were collected in 1-in-6 day interval, where the samplers ran for 24 hours.
EPA’s Compendium methods versions were used by the laboratory ERG for data analysis. Four
types of samplers were used to collect data information at CRNM site. Below are the listed EPA’s
Compendium methods used by ERG for data analysis, as well as descriptions provided below
within this section:

e Compendium Method TO-15 for measuring 59 VOCs. EPA (1999) addresses the polar
compounds to a lesser extent do not consistently chromatograph well. For example,
acrolein is difficult to analyzed, but with gas chromatograph/mass spectrometry (GC/MS)
in Selected lon Monitoring (SIM) mode it can be accurately measured, even at low
concentrations. The Compendium Method TO-15 is used for sampling and analytical
procedures for the measurement of subsets of the 97 VOCs that are included in the 188
hazardous air pollutants (HAPS).

e Compendium Method TO-11A for measuring 15 carbonyl compounds. EPA (1999)
states, “The carbonyl compounds in the sample are identified and quantified by
comparing their retention times and area counts with those of standard DNPH

derivatives. Formaldehyde, acetaldehyde, acetone, propionaldehyde, crotonaldehyde,



benzaladehyde, and o-, m-, p-tolualdehydes can be identified with high degree of
confidence.”

e Compendium Method TO-13A for measuring 22 PAHs. EPA (1999) determined in the
laboratory in regards to collection efficiency, the Compendium Method TO-13A
demonstrates to be greater than 95% for targeted PAHSs, except for naphthalene,
acenaphthylene, and acenaphthene.

e Compendium Method 10-3.5 and EPA Federal Equivalent Methods (FEM) EQL-0512-202
for PM1o were used to measure 11 metals. EPA (1999) indicated this measurement
method is used for sampling and analytical procedures for the measurement of metals in
ambient air. The analysis technique allows more than 60 elements to be quantitatively
determined, and the isotopes of an element can be determined as well. However, this
method only detects 20 compounds.”

VOC Sampling and Analytical Method

Compendium Method TO-15 was used by ERG based on EPA (1999) guidelines. The air was
sampled through a collection by a passivated stainless steel canister for VOC sampling. The
stainless steel canisters were provided by the ERG laboratory, where the canisters were
prepared (i.e., cleaned and evacuated) and mailed to the designated CRNM site operator before
each sample for the monitoring site collection run dates were scheduled. At the time of canister
setup, the canister is connected to air sampling equipment prior to each sampling event. The
passivated canisters had an internal pressure that was lower than the atmospheric pressure.
Due to the evacuated canister, air was able to flow into the canister automatically with the
assistance of a solenoid valve system connected to the canister once it was opened. A mass
flow controller device inlet was connected to the canister, which allowed air to enter at a constant
rate during the 24 hour sampling collection date. At the designated time and date, the solenoid
valve automatically closed and the air was stopped from flowing into the canister. The canisters
were retrieved and returned back to ERG laboratory for analysis, along with Chain of Custody

(CDC) forms (Appendix B).
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The ERG laboratory conducted the analysis for each sample with gas chromatograph/mass
spectrometry (GC/MS), operating in the Selected lon Monitoring (SIM) mode. Laboratory staff
were able to determine the concentrations of 59 VOCs. This analysis was carried out in this way
because VOC analysis method reports only the sum concentration for two isomers (m-xylene and
p-xylene) form the gas chromatograph column at the same time. VOC concentration data
collected from CRNM are shown in Appendix A.

Carbonyl Compound Sampling and Analytical Method

Compendium Method TO-11A was used by ERG based on EPA (1999) guidelines. The
carbonyl compound sampler has an ozone scrubber, where air goes through and then down into
the cartridges. The cartridges contain silica gel coated with 2, 4-dinitrophenylhydrazine (DNPH),
which is a compound identified to react with many aldehydes and ketones. Other compounds not
considered carbonyl are not retained in the cartridge, which continue passing through without
reacting with DNPH-coated matrix. ERG laboratory sent DNPH cartridges to the CRNM site
operator, who connected the cartridge to the air sampling equipment, where the date and time of
each sample was recorded within 24 hour sampling period. The cartridge was then retrieved and
sent back to ERG laboratory for analysis, along with COC forms (Appendix C).

The ERG laboratory conducted the analysis for each sample by extracting the exposed DNPH
cartridge with acetonitrile. To determine the amount of each carbonyl compounds within each
cartridge, ERG used high-performance liquid chromatography (HPLC) with ultraviolet (UV)
detection. Similar to the sum concentration of VOCs, three tolualdehyde isomers (m-xylene, o-
xylene, and p-xylene) are removed from the HPLC column at the same time, where the sum
concentration is only reported for these isomers and not separated. Carbonyl compound
concentration data collected from CRNM are shown in Appendix A.

PAH Sampling and Analytical Method

Compendium Method TO-13A was used by ERG based on EPA (1999) guidelines and ASTM

D6209. The ERG laboratory supplied the PUF/XAD-2® cartridge and a glass fiber filter, which

were installed in high volume sampler. The samples were set to run for a 24 hour sampling
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period. Once sampling period was completed, site operator retrieved the cartridge and filter,
which were sent to ERG laboratory along with COC forms (Appendix D).

The ERG laboratory conducted the analysis by retrieving 14 days of sampling; the cartridge
and filter were extracted together. The extraction was done by using toluene in hexane solution
using the Dionex Accelerated Solvent Extractor (ASE) 350 or ASE 300. ERG states the
extraction is concentrated to a final volume of 1.0 milliliter (mL). A volume of 1 microliter (uL) is
injected into the GC/MS operating in the SIM mode to analyze for the 22 PAHs concentrations.
PAHSs concentration data collected from CRNM are shown in Appendix A.

PMio Metals Sampling and Analytical Method

Compendium Method 10-3.5 and EPA FEM EQL-0512-202 was used by ERG based on EPA
(1999) guidelines for the data analysis section. The collections of metal sampling were
conducted by ambient air passing through a 47mm Teflon® filters. Particulate matter less than 10
microns (PMio) were sampled at a low volume, where collections were done under local
conditions. Site operator retrieved filters after the 24 hour sampling period, and returned them to
the ERG laboratory for data analysis to be carried out, along with COC forms (Appendix E).

The ERG laboratory processes the filter analysis by digested the filters using a dilute nitric
acid, hydrochloric acid, and hydrofluoric acid solution. Then the filter goes through an inductively
coupled plasma-mass spectrometry (ICP-MS) to quantify the concentration of specific metals to
be shown within the primary air sample. PMio metals concentration data collected from CRNM
are provided in Appendix A.

Site Description

Within this section the monitoring site characterization will be provided using geographical and
physical information in regards to the selected air monitoring site and surrounding community
setup to conduct the SATMP project. Furthermore, additional information as to why this particular
SATMP was considered, including surrounding emission factors which might have an impact on
the air quality site data analysis. The Navajo Nation is a federally recognized Indian Tribe with
inherent powers of sovereignty and authority to manage and control the use of Navajo lands and

resources. The Navajo Nation covers a land mass of about over 27,000 miles with the states of
12



Arizona, Utah, and New Mexico. Surrounding the Navajo Nation are the Southern Ute of
Colorado, and Ute Mountain Ute Tribe. Hope Indian Reservations is located surrounded by the
Navajo Nation in Arizona. The Navajo Nation has three (3) large non-contiguous sections located
in New Mexico, which are Ramah Navajo Indian Reservation, Alamo Navajo Indian Reservation
and Tohajiilee Indian Reservation. Figure 1 shows the overall boundaries of the Navajo Nation
retrieved from the Navajo Area-Indian Health Services (2015) website. A red dot is placed on the

Navajo Nation map designating the location of Church Rock, New Mexico.

S € |
]

TuBA CITY

N \\\"!i) NATIC )chy .S.A.

5. — INDIAN HEALTH SE!
SERVICE UNIT MAP

Figure 1. Navajo Nation boundary map.

Church Rock Elementary School is one (1) of nineteen (19) schools within Gallup McKinley
County School, Gallup, New Mexico, is considered a “public” school. Church Rock Elementary
School has teaching grade levels from pre-kindergarten to 5" grade, and about 95% are
American Indian. The town of Church Rock is located about 7 miles east of Gallup, New Mexico
and about 24 miles east from the state line. The Church Rock Elementary School was selected
to be the designated monitoring site. Composite satellite images shown in figures 2 and 3 are
retrieved from Google Earth Maps (2015) and show the location of Church Rock Elementary
School and the community of Church Rock, New Mexico. Figure 2 shows the location of the
school and a star has been place to provide an image where the monitoring site location on the

13



east side of the school was located. North from the Church Rock Elementary School are the red
rock formations, shown in Figure 2, which are a part of the Red Rock State Park. Figure 3 shows
the composite satellite image of Red Rock State Park. Across the street from the school are
located with residential homes, which the area is categorized to be as residential and rural. The
Church Rock community is located north of Interstate 40 (1-40), which runs east to west across
the United States parallel with Route 66. Table 1 states the geographical information for the

Church Rock Elementary School. An EPA Air Quality Standard (AQS) Code was assigned for

this site.

Figure 2. Navajo Nation Church Rock (CRNM) Monitoring Site Location
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Figure 3. Church Rock (CRNM) Monitoring Site — Wide View

Table 1.

Church Rock Monitoring Site Geographical Information

Site . Tribal Latitude and Location
Code AQS Code Address Location County Area Longitude Land Use Setting
43 :
35-031- Church . Navajo 35.538747, . .
CRNM 2015 Ch;l(l)(;r:jger Rock McKinley Nation -108.596741 Residential Rural

Figure 4 identifies emissions nearby the CRNM based from the point source information. The
emissions locations are designated by the amount of nearby facilities located within a certain
distance from CRNM. This will provide an idea of which emission sources and categories could
have a direct impact on the overall air quality at CRNM. Figure 4 shows the proximity of emission
and quantity sources to the monitoring site at a certain distance. Within a 10 miles radius
distance from CRNM there are three (3) source categories determine. Two (2) oil and/or gas
production, one (1) petroleum refining (Figure 5), and one (1) rail line/yard operations. The
facilities closest to the monitoring site are oil and gas production, which are located at the bottom
left side of Figure 4, north from Interstate Highway 40 (1-40). The facilities are located west and

more than 3 miles from monitoring site. Additional, nearby facilities from CRNM include a casino
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with installed generators, a rock and Gravel Company, and an out of business furniture making
facility. The surrounding residential community near to CRNM conducts open trash burning

practices that may contribute to the emissions of air toxics.

X
¥
-

A\ ' Point Source /’ AW
Surrounding IComniunity
Rail road ’ : ,
Interstate Highway:40 (1-40) ’/"

CRNM Site

Wiy,

7

Point Source

CRNM Site .

Figure 5. Nearby Point Source Facilities from CRNM to Petroleum Refining Facility
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Sample Collection Schedule

Sample recovery for each sample from the air toxics instruments sampler in the SATMP
network must happen within 72 hours of the end of the sample period. For 1-in-6 days sampling,
this will normally be the day after a sample is completed and retrieved. At this time of sample
recovery, the next sample would also be set-up, see Table 2. The sample collection began on
December 25, 2014 and the last day for sampling took place on March 19, 2015, which is also

shown in Table 2.

Table 2.

1-in-6 Days Sampling Calendar 2014-2015

December 2014 January 2015
Sun | Mon | Tue | Wed | Thu | Fri | Sat Sun | Mon | Tue | Wed | Thu | Fri | Sat
1 2 3 4 5 6 1 2 3
7 8 9 10 11 12 13 4 5 7 8 9 10
14 15 16 17 18 19 20 13 14 15 16 17
20 21 22 23 4

27 28 29 0 31

21 22 23 24 26 27
28 29 30

February 2015 h March 2015
Sun [ Mon | Tue [ Wed [ Thu | Fri | S 2 3 4 5 6
at 8 9 10 11 12 14
1 2 3 6 7 15 16 17 18 9 20 21
10 13 | 14 22 23 24 25 26 27 28
20 | 21 29 30 31
27 | 28

- Sample Collection Date
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CHAPTER 4
RESULTS

The major goal of this study was to determine if there are any hazardous air pollutants
surrounding school boundaries within the ambient air that could possibly are affect school
children learning and developmental growth. The CRNM air-monitoring site was selected based
on the potential surrounding sources by the TAMS steering committee (see Appendix F). Also
the proposal for the CRNM air monitoring site to be considered had to be presented to the Church
Rock Community Chapter and the Gallup McKinley School Board, since the CRNM site was
located with the community and school district boundaries. Approval of community resolution and
school board voting approval documentations are viewed in Appendix G. The ERG laboratory
provided the data analysis reporting for this study, since all sample collections were sent off from
the site operator to the laboratory. The laboratory report can be viewed in Appendix A.

A meteorological wind rose was determined at the CRNM site and four (4) air monitoring
instruments. Based upon the CRNM study results, a health risk-based procedure was used to
identify “pollutants of interest.” The goals of the sample collection schedule will be address,
which will show the samples validation from each sample collection date. A section providing
information regarding health risk-based was used to help identify “pollutants of interest” based on
the CRNM results of this study.

Sample Collection Schedule

The objective of the CRNM monitoring effort was to retrieve and analyze at least ten (10) sets
of valid samples for valid samples for each analyte of interest. The study accomplished this
objective: fifteen (15) valid metals and VOCs samples; twelve (12) carbonyl compounds and
thirteen (13) PAHs sample. Table 3 shows the list of sample dates for the entire sampling period
(December 25, 2014 — March 19, 2015). Majority of the samples were valid for analysis, but five
(5) were not considered valid, due to sampler malfunction, lab issue, or sample did not run for the
full 24 hours. At least having a set of ten (10) sets of samples for each method is related to the

SATMP EPA effort measurements used in their previous studies.

18



Table 3.
Sample Collection Summary
Metals Carbonyl
Sample Date Analysis PMyo Compounds VOCs PAHS
12/25/14 Reported alnvalid Reported Reported
12/31/14 Reported a|nvalid Reported Reported
1/6/15 Reported alnvalid Reported Reported
1/12/15 Reported Reported Reported Reported
1/18/15 Reported Reported Reported Reported
1/24/15 Reported Reported Reported Reported
1/30/15 Reported Reported Reported Reported
2/5/15 Reported Reported Reported Reported
2/11/15 Reported Reported Reported b Invalid
2/17/15 Reported Reported Reported Reported
2/23/15 Reported Reported Reported ¢Invalid
3/1/15 Reported Reported Reported Reported
3/7/15 Reported Reported Reported Reported
3/13/15 Reported Reported Reported Reported
3/16/15 Reported Reported Reported Reported
Total Valid vs
15/15 12/15 15/15 13/15
Total Collected
a Sampler malfunction
b Lab Issue
¢ Sample did not run for or 24 hours
*ERG Laboratory provided data sample collection summary table in
Appendix B.

Data Results

This section will provide a summary of the analytical results provided by ERG Laboratory,
since they are the contracted lab assisting with TAMS on the SATMP for Navajo Nation in
regards to CRNM air monitoring site (Appendix A). Within the Appendix B report the detection

rate for each pollutant, minimum concentration, maximum concentration, average concentration
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and the standard deviation are stated from pollutants measured from CRNM site for the whole
sampling period.

The data results for VOC concentrations, illustrated in Figure 6, the highest average
concentration are dichlorodifluoromethane (2.57+ 0.13 pg/m3). It is the only pollutant shown
exceeding the 2.0 ug/m3. There were two (2) pollutants greater than 1.0 pg/m?3 but not reaching
2.0 ug/m3. The pollutants were chloromethane (1.45 + 0.46 pg/m?3) and trichlorofluoromethane
(1.33 £ 0.06 pug/m3). The remaining VOC concentrations were below 1.0 pg/ms3. It was reported
by ERG Laboratory (Appendix B) the maximum concentration for chloromethane was 4.55 pg/m3
measured on February 5, 2015, where the next highest concentration was measured at 1.48
pg/m3. The two (2) highest concentrations for chloromethane were recorded on two (2) separate
sampling dates in the month of February 2015. Table 4 states the VOCs highest three (3)
concentration range and median concentration.

Dichlorodifluoromethane resulted with a pollutant range of 2.13 pg/m? to 2.94 ug/ms, with a
median concentration of 2.65 pg/ms3. It was determine by ERG that there is relatively little
variability in the concentration for this pollutant based on the derived confidence internals, even
though this was the highest VOC average concentration pollutant within the sampling period.
Chloromethane ranged from 0.942 pg/m3 to 4.55 ug/m3, with a median concentration of 1.23
pg/m3. It was determined by ERG Laboratory the pollutant range and median concentration for
chloromethane results indicate a relatively large confidence interval for this pollutant. The
concentration pollutant range for trichlorofluoromethane is from 1.10 pg/m3 to 1.46 ug/m3, with
1.33 pg/m3 as the median concentration. It was determined that this pollutant showed little
variability measured at CRNM site.

Other VOC concentrations measured in Figure 6 results from this study were dichloromethane
ranged from 0.289 pg/m3to 3.48 pug/m3, with a median concentration of 0.87 ug/ms3. Also
benzene had a data range from 0.323 pg/m?2 to 0.771 pg/m3 with a median concentration of 0.588
pg/ms, and carbon tetrachloride data ranged from 0.473 pg/ms3 to 0.756 pg/m?3 with a median
concentration of 0.633 pg/m3. Additional VOC concentrations exceeding average concentration

of 0.5 pg/m3 was propylene, toluene, acetylene and trichlorotrifluoroethane. The remaining VOC
20



concentration were between 0 pg/m?2 to 0.5 pg/ms3, where acrolein data range was 0 pg/m3to 1.1
pg/me with a median concentration of 0.448 ug/ms3. Also other concentration below 0.5 pg/m?3
were xylene, acetonitrile, chloroform and etc. Additional discussion will be address further within
this chapter in regards to the VOC concentration health impacts in the “Health Risk and Pollutant
of Interest Summary” section. Overall, a total of 53 VOCs concentrations were measured to be
greater than 1.0 pg/m3at CRNM air monitoring site: dichlorodifluoromethane and
trichlorofluoromethane measured in 15 samples; chloromethane measured 14; dichloromethane
measure 3; propylene and toluene 2; and acrolein and acetylene 1. Ten (10) VOC compounds
were not detected at all in any sample collection. The goal of measuring 15 valid VOCs samples
were gathered from CRNM and were met.

The method detection limits (MDL) have been established for the target analytes provided
from EPA (2015) as part of the SATMP. The MDL listing of HAP compounds in Appendix H is the
MDLs reported by ERG for use in the national lab contract for this project. Based on the VOC
concentration results shown in Table 5, the EPA required MDL concentrations are highlighted
with twelve (12) HAP compounds are higher than resulted concentration for this study:
Bromodichloromethane, Bromoform, Chlorobenzene, p-Dichloroethane, Ethyl tert-butyl ether,
Methyl methacrylate, Methyl tert-butyl ether, 1,1,2,2-Tetrachloroethane, 1,1,2-Trichloroethane,
Trichloroethylene, Vinyl chloride. The other VOC concentrations resulted were higher than the

EPA MDL values.
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Figure 6. Volatile Organic Compounds (VOCs) Concentration Over the Sample Period

*ERG Laboratory provided the data analysis reported in Appendix B.

Table 4

Results of Highest Concentration for VOCs
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Table 5

VOC Concentration Values compared to EPA Required Method Detection Limit (MDL)

EPA Required Method

VOCs Concentration pg/m? Detection Limit (MDL) pg/ms3
Acetonitrile 0.19 0.097
Acetylene 0.52 0.013
Acrolein 0.448 0.035
Benzene 0.588 0.020
Bromodichloromethane 0.00805 0.016
Bromoform 0.0166 0.020
1,3-Butadiene 0.068 0.006
Carbon Disulfide 0.0688 0.007
Carbon Tetrachloride 0.633 0.012
Chlorobenzene 0.008 0.011
Chloroform 0.092 0.012
Dibromochloromethane 0.0341 0.011
p-Dichlorobenzene 0.0205 0.023
Dichlorodifluoromethane 2.57 0.019
1,1-Dichloroethane 0.00271 0.008
Dichlorotetrafluoroethane 0.133 0.010
Ethyl tert-Butyl Ether 0.00223 0.028
Ethylbenzene 0.0925 0.015
Methyl Isobutyl Ketone 0.0797 0.025
Methyl Methacrylate 0.0041 0.110
Methyl tert-Butyl Ether 0.00169 0.051
n-Octane 0.107 0.018
Propylene 0.652 0.063

23




Styrene 0.0617 0.013
1,1,2,2-Tetrachloroethane 0.0138 0.019
Toluene 0.542 0.030
1,2,4-Trichlorobenzene 0.0535 0.052
1,1,2-Trichloroethane 0.00401 0.015
Trichloroethylene 0.00323 0.008
Trichlorofluoromethane 1.33 0.012
1,2,4-Trimethylbenzene 0.0725 0.052
1,3,5-Trimethylbenzene 0.0266 0.018
Vinyl chloride 0.00154 0.005
Xylene 0.263 0.028
* EPA Required MDL listed in Appendix H.

The data results from carbonyl compounds concentration shows the highest average
concentration was acetone (2.20 + 0.56 pug/m3) in Figure 7, which exceeded 2.0 pg/m3. The next
pollutant measures with the highest concentration was formaldehyde (1.44 + 0.21 pug/m3). As
determined by ERG Laboratory, the highest concentration of acetone was on March 19, 2015 and
the two other acetone concentration exceeded 3.0 pg/m? in the month of March. The confidence
level for acetone was determined to be relatively large due to the pollutant range from 1.05 pug/ms3
to 3.98 ug/ms3, and a median concentration of 1.98 pg/m3, which is shown in Table 6.
Formaldehyde was measured to have a pollutant concentration range from 0.811 pg/m3to 1.98
pg/m? and a median concentration of 1.58 pg/m3. It was determined by ERG Laboratory that the
confidence level could not be stated due to the median concentration averaging higher than the
average concentration, where the lower end of the range is pulling down the study average. The
remaining carbonyl compounds shown in Figure 7 were less than 1.0 pg/ms3. A total of 23
carbonyl compounds measured higher than 1.0 pg/m? at CRNM air monitoring site: acetone had

12 samples above this level and formaldehyde had 11. It was noted by ERG Laboratory two (2)
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carbonyl compounds were not detected at all in the samples gather at CRNM. These were
isovaleraldehyde and 2, 5-dimethylbenzaldehyde. The goal of the measuring 12 valid carbonyl
compound samples were gathered from CRNM and were met

In comparison to the EPA required MDL (Appendix H) the carbonyl compound concentrations
in Table 7 resulted with all concentrations from this study were higher than the EPA MDL values.

The ERG laboratory used the listed target analytes MDL for use in the national lab contract for

this project.

Carbonyl Compound Concentration
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Figure 7. Carbonyl Compound Concentration over the Sample Period
*ERG Laboratory provided the data analysis reported in Appendix B.
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Table 6

Results of Highest Concentration for Carbonyl Compounds

Highest Concentration Median Confident Interval
Concentration Pollutant Range Concentration for Pollutant
Pollutants (ug/m?3) (ug/m?3)
Acetone 1.05to0 3.98 1.98 Relatively Large
Confidence
Formaldehyde 0.8111t01.98 1.58 Undetermined
*ERG Laboratory provided the data analysis reported in Appendix B.

Table 7

Carbonyl Concentration Values compared to EPA Required Method Detection Limit (MDL)

Carbonyl Compounds

Concentration pg/m3

EPA Required Method

Detection Limit (MDL) pg/ms3

Acetaldehyde 0.793 0.0090
Acetone 2.2 0.0100
Benzaldehyde 0.0718 0.0010
Butyraldehyde 0.151 0.0600
Crotonaldehyde 0.0818 0.0050
Formaldehyde 1.44 0.0440
Hexaldehyde 0.0688 0.0050
Propionaldehyde 0.132 0.0120
Tolualdehydes 0.0656 0.0090
Valeraldehyde 0.0415 0.0050

* EPA Required MDL listed in Appendix H.

The data results from polycyclic aromatic hydrocarbons (PAH) concentration shows the

highest average concentration was naphthalene (53.30 + 14.66 ng/m3) in Figure 8, which

exceeded 50 ng/m3. The ERG Laboratory data analysis determined the pollutant concentration
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range for naphthalene was 19.2 ng/m3 to 103 ng/m?, where the maximum concentration was
measured on February 5, 2015. The next highest PAH was phenanthrene (10.41 + 1.39 ng/m?),
and the third highest measured concentration was retene (8.92 + 3.59 ng/m3). Figure 8 shows
naphthalene to be about five times more than phenanthrene, and the rest of the PAH pollutants
measured are all less than 5 ng/m3. The goal of the measuring 13 valid PAH samples gathered
from CRNM were met. A list of HAP compounds shown in Appendix H provides the EPA required
method detection limits (MDL) with higher concentration value than the resulted concentrations
from this study are highlighted in Table 8. The four (4) PAH concentrations were: Coronene,
Cyclopentalc,d]pyrene, Perylene, and Retene.

The data results from particulate matter 10 micron (PM1o) metals concentration shows the
highest average concentration was manganese (4.32 = 1.39 ng/m3),the next pollutant measure
was chromium (3.49 £ 0.33 ng/m3), and the third highest measure was lead (0.56 + 0.10 ng/m3)
in Figure 9. The ERG Laboratory data analysis determined that the variability related to
manganese is more than the variability with chromium, which is shown with confidence interval.
The rest of the metals measured were below 1.0 ng/m3): nickel, antimony, arsenic, and selenium.
The goal of the measuring 15 valid PM1o metals samples was met. The listing of HAP
compounds in Appendix H was compared between the resulted concentration and EPA required
method detection limits (MDL). The PMio metal concentrations shown in Table 9 are all higher in

value in comparison to the EPA MDL values.
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Figure 8. Polycyclic Aromatic Hydrocarbon (PAH) Concentration over the Sample Period
*ERG Laboratory provided the data analysis reported in Appendix B.

Table 8

PAH Concentration Values compared to EPA Required Method Detection Limit (MDL)

PAHs Concentration pg/m3 %Z?e?t?gr?i[?r?wi'twjgt;r?w?
Anthracene 0.00133 0.000052
Benzo (a) anthracene 0.000702 0.000063
Benzo (a) pyrene 0.000519 0.000061
Benzo (b) fluoranthene 0.00067 0.000059
Benzo (e) pyrene 0.000407 0.000049
Benzo (g,h,i) perylene 0.000325 0.000033
Benzo (k) fluoranthene 0.000326 0.000059
Chrysene 0.00101 0.000040
Coronene 0.000141 0.043000
Cyclopenta[cd]pyrene 0.000516 0.064000
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Dibenz (a,h) anthracene 0.0000824 0.000049
Fluoranthene 0.00268 0.000046
Fluorene 0.00354 0.000038
Indeno (1,2,3-cd) pyrene 0.00254 0.000040
Naphthalene 0.0533 0.000240
Perylene 0.0000817 0.028000
Phenanthrene 0.0104 0.000059
Pyrene 0.0021 0.000059
Retene 0.00892 0.057000

* EPA Required MDL listed in Appendix H.
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Figure 9. Particulate Matter 10 (PM1o) Metals Concentration over the Sample Period
* ERG Laboratory provided the data analysis reported in Appendix B.
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Table 9

PMio Metals Concentration Values compared to EPA Required Method Detection Limit (MDL)

Metals Concentration pg/m3 EPA Requi[?rcriﬂlz/ls;?r?g Detection
Antimony 0.000303133 0.000007
Arsenic 0.0001974 0.000009
Beryllium 0.00001118 0.000002
Cadmium 0.00004 0.000029
Chromium 0.003486667 0.000340
Cobalt 0.0000598 0.000006
Lead 0.000555 0.000056
Manganese 0.004322533 0.000057
Mercury 0.00001 0.000017
Nickel 0.000391533 0.000130
Selenium 0.000106933 0.000013

* EPA Required MDL listed in Appendix H.

Meteorological Wind Rose Summary
A wind rose provides information on wind speed and direction at or near the monitoring site.

The importance of gathering metrological wind rose information is to help determine the
predominant direction from which direction the wind is blowing, which can help determine whether
emissions are from an upwind or nearby source. Also the determination of high pollutant
concentration can have a correlation to the specific wind direction, where a wind rose diagram is
developed to the frequency of time that the wind blows from a particular directions.

A meteorological probe was setup at CRNM air monitoring site. The probe was initially setup
to collect data starting with first sample collection date on December 25, 2014, but after viewing
the data it did not start to collect data until January 13, 2015 and ended on March 19, 2015.

Figure 10 shows the wind rose from January 13, 2015 to March 19, 2015. The frequency of the
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wind directions around a 16-point compass is shown by petals position, where colors represent
the wind speed. The wind rose illustrates the southwest quadrant is where most winds are
detected, followed by the north, northeast and east quadrants. The calms winds between 1-4
knots were detected in all directions of wind observed. The winds from the southwest quadrant
were stronger than the northwest quadrant, based on the color scheme, along with a higher

frequency.
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Figure10. Wind Rose from CRNM Air Monitoring Site (January 13, 2015 — March 19, 2015)
*ERG Laboratory provided the data analysis reported in Appendix B

Health Risk and Pollutant of Interest Summary

Based on the results the following overview is to provide the health risk associated with the
“pollutants of interest” from the CRNM air monitoring results. This summary addresses the
targeted air toxics within ambient air. Hazardous air pollutants (HAPs) are those pollutants
known or suspected to cause cancer or other serious health effects, such as reproductive effects
or birth defects, or adverse environmental effects (EPA, 2015). EPA has classified many
hazardous air pollutants as “carcinogenic to humans," "likely to be carcinogenic to humans," or
"suggestive evidence of carcinogenicity to humans" (EPA, 2015). The health risks are divided
into cancer or noncancerous effects to determine the human health risk within this section of the

study. Cancer risks are expressed as the number of excess cancer deaths per million people as
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a result of inhaling the carcinogen over a 70 year lifetime. Noncancerous related health effects
are associated with respiratory and lung issues that includes conditions like asthma to be caused.
The health risk related to noncancerous defined by EPA (2015) is called hazard quotient (HQ),
where “value of the HQ at or below one indicates that the exposure is not likely to result in
adverse health effects.” Therefore, HQ is considered a unit less value. An HQ of less than 1 is
not likely to have negative effects over a lifetime of exposure.

The human health risk analysis was conducted by ERG Laboratory, which is reported with
Appendix A. The toxicity factors were defined by EPA (2015) for cancer unit risk estimates
(UREs) and noncancerous reference concentrations (RfCs). Estimates were screened to identify
any air toxic concentrations that represent a human health risk. The ERG Laboratory addresses
the preliminary risk-based screen process for this section was adapted by the approach and risk-
based methodology from the EPA published guidance document called A Preliminary Risk-Based
Screening Approach for Air Toxics Monitoring Dataset (Appendix B). The screening values are
converted from the cancer UREs and noncancerous RfCs, where the URE is converted to pg/ms3
and divided by one million. The noncancerous screening value is one-tenth of the RfC and
converted from mg/m3 to ug/ms2. For the final reporting of the screening value from this study, the
lower of the two (2) screening values are used, where not all pollutants analyzed for this study
had defined screening values. For this study a total of 65 pollutants have screening values
analyzed. The analyses are located within Appendix A for the risk factors used for the study by
ERG Laboratory. The “pollutant of interest” from the study was produced from the daily
measurements of the target pollutants compared to the chronic risk screening values. The ERG
Laboratory (Appendix A) conducted the risk-based screening process to identify “pollutant of
interest” by determining the “failing the screen” method where the concentration greater than the
risk screening value was indicated; for each pollutant the amount of failed screen was summed;
percent contribution to total number of failed screens was calculated; and “pollutant of interest”
were determine if pollutant top 95 percent (95%) of the total failed screen. Concentrations that

may pose human health risks may be further studied.
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Table 10 shows the overall risk-based screening results developed by ERG Laboratory from
the CRNM air monitoring site. A total of eleven (11) “pollutants of interest” failed the screening
process within the sampling period. Six (6) were from VOCs, two (2) from carbonyl compounds,
two (2) PAHSs, and one (1) from PM1o metals. Four (4) VOCs (benzene, 1, 3-butadiene, carbon
tetrachloride, and 1, 2-dichloroethane) had fifteen (15) measurements and each failed the screen,
meaning a 100% failure rate for each pollutant. Also there were two (2) carbonyl compounds
(acetaldehyde and formaldehyde) which each had twelve (12) measurements and a 100% failure
rate for each pollutant. For PAH (naphthalene) thirteen (13) samples were measured and ten
(10) resulted in failed screening, resulting in a 77% failure rate. Also for PAH (benzo (a) pyrene)
resulted with thirteen (13) valid measurement sampled and five (5) failed screen, with a 38
percent failure rate. The PMio metal arsenic had fifteen (15) samples collected and four (4) failed
the screen, resulting in a 27% failure rate. VOC pollutant 1, 2-dibromoethane is listed as one of
the eleven (11) pollutants in Table 6, but due to arsenic exceeding 95 percent (95%) the next
pollutant contributed equally to the failed screen amount will be designated as a “pollutant of
interest.” Table 6 states arsenic had four (4) failed screen resulting, where 1, 2-dibromoethane
had two (2), therefore, is not contributed to the 95 percent of failed screen for CRNM. Overall,
the shaded gray in Table 6 pollutants are the ten (10) pollutants out of eleven (11) that resulted in

at least screened 95 percent (95%) of failed screen for CRNM air monitoring site.
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Table 10

Risk-Based Screening Results for the CRNM Monitoring Site

Screening # of # of % of % of Total Cumulative
Pollutant Value Failed Measured Screens Iozailures %
(ug/m?) Screens | Detections Failed Contribution
Navajo Nation Church Rock, New Mexico - CRNM
Benzene 0.13 15 15 100.00 13.39 13.39
1,3-Butadiene 0.03 15 15 100.00 13.39 26.79
Carbon Tetrachloride 0.17 15 15 100.00 13.39 40.18
1,2-Dichloroethane 0.038 15 15 100.00 13.39 53.57
Acetaldehyde 0.45 12 12 100.00 10.71 64.29
Formaldehyde 0.077 12 12 100.00 10.71 75.00
Naphthalene 0.029 10 13 76.92 8.93 83.93
Hexachloro- 1,3-
0.045 7 7 100.00 6.25 90.18
butadiene
Benzo(a)pyrene 0.00057 5 13 38.46 4.46 94.64
Arsenic (PMuo) 0.00023 4 15 26.67 3.57 98.21
1,2-Dibromoethane 0.0017 2 2 100.00 1.79 100.00
Total 112 134 83.58
*ERG Laboratory provided the data analysis reported in Appendix B.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

Conclusion

The purpose of this study was to determine if any hazardous air toxics were detected within
the ambient air, which could have a health impact on school children who are attending school on
a daily basis. The correlation between the data results and the health risk summary section of
this study does not necessarily indicate an automatic similarity in measurement, but does state
the results from this study have results with some health concerns. For example the pollutant
measured with a high concentration results does not mean the pollutant also results with higher
risk to human health. Also if the measurements were low, the pollutant might have a higher risk to
human, due to the pollutant being more toxic, which is more of a risk associated within ambient
air. From the results of this study there are several pollutants (dichlorodifluoromethane, acetone,
and trichlorofluromethane) that did not have risk screening values, but results with high
concentration were measured. Also chloromethane did not result with any failed risk screening
values, therefore this pollutant did not appear on the Table 6. Formaldehyde did result with
higher concentration value and failed screens, shown in Table 6. In Table 6 the listed pollutants
that failed screens did not have relatively high concentrations, but the screening values are low,
which meant the pollutant either failed for all or nearly all measured pollutants for that particular
one. Benzene had a risk screening value of 0.13 pg/m3, where the measured CRNM range
resulted from 0.323 pg/m?3 to 0.771 pg/m3, and all of benzene failed for screening. It was
determined by ERG Laboratory the CRNM average for benzene concentration is 0.59 + 0.08
pg/ms3 through the study period, this is less than the national average, which was estimated to be
between 0.75 pg/m?3 to 1.0 ug/m3. The national averages were gathered from the EPA’s National-
Scale Air Toxics Assessment (NATA) from 2005 (EPA, 2011), EPA’s National Monitoring
Programs (NMP) annual reports for 2011 and 2012 (EPA, 2015), and EPA’s Report on the
Environment (ROE) (EPA, 2015). Benzene concentration from this study did not exceed the

national average estimates.
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Another pollutant compared to the national average is carbon tetrachloride, which was used as
a refrigerant and propellants for aerosol cans. The CRNM'’s average for this pollutant over the
study period was 0.63 + 0.04 pg/m3and the national average estimate was between 0.55 pg/m?3
and 0.70 pg/m3 (EPA, 2011; EPA, 2015; EPA, 2015). Carbon tetrachloride exceeds the lower
end of the national average estimate but not the highest. Formaldehyde over the study period
average 1.44 + 0.21 pg/m3, which is also less than the national average estimated between 2.0
pg/mi3to 3.0 ug/m3 (EPA, 2011; EPA, 2015; EPA, 2015). This pollutant did not exceed the
national average. Another pollutant concentration had the highest study average of 53.30 +
14.66 ng/m? for PAHs is naphthalene. The concentration range was from 19.2 ng/m3 to 103
ng/m3, with a screening risk value of 29 ng/m? and all three (3) naphthalene failed screen
measured at CRNM. The national average estimate for naphthalene between 70 ng/m? and 90
ng/m3 (EPA, 2011; EPA, 2015; EPA, 2015). Naphthalene did not exceed the national average of
estimate values, but had the highest concentration range of 103 ng/m3 that exceed the highest
end of national average estimate value.

Other PAH pollutants like retene, benzo(a)pyrene and acenaphthylene had high average
concentration resulted and exceeded the national average estimate values, but did not have any
failed screens or had no risk screening values determined. Retene has an average concentration
8.92 + 3.59 ng/m3, where the national average estimate is about 0.4 ng/m3 (EPA, 2015). Benzo
(a) pyrene had a study average of 0.52 + 0.26 ng/m3, with concentration range of 0.13 ng/m?3 to
1.42 ng/m2. This pollutant failed five (5) screens, and the national average estimate is about
0.085 ng/m? (EPA, 2015). Acenaphthylene had a risk screening value but results with no failed
screen. The overall study average was 2.46 + 1.32 ng/m?, where the national average estimate
is about 0.6 ng/m3 (EPA, 2015). These three (3) PAH pollutants had rather large confidence
interval, where the relatively high levels of variability are indicated with the measurements.

As for the PM1o metals, arsenic measured concentration at CRNM was relatively low, but it
resulted in failed screens. Arsenic was identified as one of the “pollutant of interest” in Table 6.
The overall study average of arsenic is 0.20 + 0.12 ng/m3, and the national average estimate was

reported to be 0.58 ng/m3 by NATA 2005 (EPA, 2011), 0.75 ng/m? from EPA’s 2012 NMP report
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(EPA, 2015), and 0.87 ng/m? from EPA’'s ROE (EPA, 2015). Arsenic has been listed as a toxic
pollutant, which is more risk associated to the ambient air. This pollutant did not exceed any of
the national estimate averages.

Overall this study has provided an overview from the short-term air monitoring results setup at
CRNM site. The CRNM site is located on the Navajo Nation tribal lands in the northwestern area
of New Mexico. The sampling period was over a 3-month timeframe, where VOC, carbonyl
compounds, PAH, and PM1o metals sample data were collected from CRNM site. A total of 11
pollutant failed screens, but 10 pollutants were detected as “pollutant of interest”. It was stated by
ERG Laboratory that the outcome of the “pollutant of interest” are the same pollutants that failed
screen at any given monitoring location because nearly every measured detection was greater
than the associated screening level (Appendix B). The study also found the wind direction might
have had an impact on the overall data results. The majority of the wind came from the
southwest direction at CRNM air monitoring site shown in figure 10. As illustrated in figure 4,
majority of the point source emissions are located in the southwest direction from CRNM. The
pollutants detected from this study could have been emitted from sources that are everywhere,
for example mobile source or from localized industrial sources. The outcome from this study has
determine that hazardous air toxics are looming over the surrounding schools and the ambient air
school children are breathing is not pristine, which could have a health impact on their
developmental and growth effects.

Recommendations for Future Studies

After completing this study the following are recommendations for future studies.

e A full year of air monitoring sampling period to be conducted would benefit the air toxics
at CRNM site. This will help further address if additional steps are needed to determine
an improvement of air quality from surrounding sources. Also through a one year
sampling period, it would be beneficial to observe the seasonal weather effects of air
quality data results and if there is a trend in highest measured concentration.

e Since within this study the wind rose collection dates started from January 13, 2015 to

March 19, 2015, the lack of data information for the month of December 2014 and part of
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January 2015 was needed. Determining the overall wind speed and direction from the
start of sampling period would help if the higher concentrations resulted are really being
affected from surrounding source.

Comparison from emergency room visits relating to respiratory or health related issues
from Church Rock Elementary School during the different weather patterns (winter vs.
spring) could be favorable.

Conducting additional SATMP monitoring site throughout the Navajo Nation would help
determine if surrounding sources or wind pattern downwind drifts are affecting the overall
air quality on school children.

Further research in surrounding sources around CRNM would determine if the resulted

concentration were being affected.
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1.0 Introduction

Air pollution contains many components that originate from a wide range of stationary,
mobile, and natural emissions sources. Because some of these components include air toxics that
are known or suspected to have the potential for negative human health effects, the
U.S. Environmental Protection Agency (EPA) encourages state, local, and tribal agencies to
understand and appreciate the nature and extent of toxic air pollution in their respective
loeations. To achieve this goal, EPA Office of Air Quality Planning and Standards (QAQPS)
5pOfSors varous monitoring programs, including the School Atr Toxics Monittoring Program
(SATMP). This program has been extended to perform additional studies n tribal communities
in conjunction with the Tribal Air Monitoring Support (TAMS) Program (TAMS, 2015), of
which the Navajo Nation has a participating momtoring site. The Navajo Nation collected
24-hour integrated ambient air samples for approximately 3 months, at 6-day sampling intervals,
and sent them to EPA’s national contract laboratory, Eastern Research Group, Inc. (ERG). for
the analysis of volatile organic compounds (VOCs) from canister samples (Method TO-15),
carbonyl compounds from sorbent cartridge samples (Method TO-11A), polveyclic aromatic
hydrocarbons (PAHs) from polyurethane foam (PUF) and XAD-2* resin samples
(Method TO-13A), and trace metals from filters (Method 10-3.5/FEM EQL-0512-202). This
report provides characterizing information about the monitoring site location and summarizes the

measurements collected at the CRNIM momitoring site during the 3-month study.

2.0 Site Characterization

This section characterizes the monitoring site by providing geographical and physical
information about the location of the site and the surrounding area. This information 1s provided
to give the reader tnsight regarding factors that may influence the air quality near the site and
asstst in the mterpretation of the ambient monitoring measurements. Figures 1 and 2 are
composite satellite images retrieved from ArcGIS Explorer; the first shows the monitoring site
and its immediate surroundings and the latter 1s a wider-angle image to show additional
geographical elements.

The CRNM monitoring site 1s located i the town of Church Rock in northwest New
Mexico. The town of Church Rock 1s located about 7 muiles east of Gallup, New Mexico, and
about 24 miles east of the state hne. The monitoring site 1s located at Church Rock Elementary

Page 1
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School. Immediately north of the site are red rock formations. as shown in the composite satellite
image in Figure 1, which are part of Red Rock State Park. and are a promunent feature in

Figure 2. Residential properties are located across the street of from the elementary school. The
surrounding area 1s classified as residential and 1s rural m nature with a primanly desert
landscape. Much of Church Rock 1s located north of Interstate-40, which runs generally east-
west across the state parallel with Route 66. CRNM 1s located about a half mule north of the
interstate, with primanily residential dwellings situated between the site and the highway. Fort
Wingate. a former Army mnstallation (FWDA. 2015), lies to the south of I-40. Table 1 provides
supplemental geographical information about the monitoring site.

Figure 1. Navajo Nation Church Rock (CRNM) Monitoring Site

Page2
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Figure 2. Navajo Nation Church Rock (CRNM) Monitoring Site-Wide View

Table 1. Geographical Information for the CRNM Monitoring Site

Code | AQSCode Address | Location | County | TribalArea | Longitude | Land Use | Setting
43 Challenger [ Church aigis . . 35.538747, sy
CRNM | 35-031-2013 Road Rock McKinley [ Navajo Nation 108.506741 Residential | Rural
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Figure 3 identifies nearby point source emissions locations by source category, as
reported in the 2011 NEI for point sources, version 2 (EPA, 2015a). Note that only sources
within 10 miles of CRINM are included in the facility counts provided in Figure 3. The 10-mile
boundary provides an indication of which emissions sources and emissions source categories
could potentially have a direct effect on the air quality at the monitoring site. This boundary also
provides both the proximity of emissions sources to the monitoring site as well as the quantity of
such sources within a given distance of the site. Sources outside the 10-mile radivs are still

visible on the map, but have been graved out in order to show emissions sources just outside the

boundary.

Figure 3 shows that the monitoring site is located in close proximity fo relatively few

emissions sources identified in the 2011 NEIL The four point source emissions sources within
10 miles of CRNM are included in following three source categories:

+ il and/or gas production (2)

* Petrolenm refining (1)

+ Rail yard/rail line operations (1).
The closest facilities to CRINM are involved in oil and gas production and are located just outside
the bottom-left side of Figure 2. just north of I-40. just greater than 2 miles west of CRNM. The
only other point source shown in Figure 3 is an airport located outside the 10-mile radius,
10.5 miles to the southeast of the monitoring site.

According to Navajo Nation, nearby facilities not listed in the NEI include a casino and
its generators, a rock and gravel company. and a furniture making facility. In addition, open
burning and trash burning mav contribute to emissions of air toxics near CRNM as population
has increased (Navajo Nation, 2015).
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Figure 3. NEI Point Sources Located Within 10 Miles of CRNM

JX cRNMsite (10 mile radius [ ] countyboundary || Triballand

Source Category Group (No. of Facilities)
® Oilendior Gas Production (2)
4 Petroleum Refinery (1)
X Rail Yard/Rail Line Operations (1)
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3.0 Wind Rose Data

A wind rose shows the frequency at which a given wind speed and direction are
measured near the moniforing site and can help identify the predominant direction from which
the wind blows near the monitoring site. A wind rose is often vsed initially to determine where to
install an ambient monitoring site when trying to capture emissions from an upwind source. A
wind rose may also be useful in determining whether high concentrations correlate with a
specific wind direction.

A wind rose was constructed to represent wind data for the sample period at CRNM. The
wind rose was constructed by uploading hourly National Weather Service surface wind data
from the nearest weather station with sufficient data into a wind rose software program,
WRPLOT (Lakes. 2011). The weather station closest to CRNM with sufficient data is located at
Gallup Municipal Airport, WBAN 23081 (NCDC, 2014 and NCDC, 2015). Figure 4a shows the
orientation of and the distance between the monitoring sife and weather station as well as the
surrounding topographic features. Figure 4b presents the wind rose for the sample period,
December 25, 2014 through March 19, 2015. This wind rose shows the frequency of wind
directions as petals positioned around a 16-point compass, and uses color or shading to represent
wind speeds.

Observations from Figures 4a and 4b mclude the following:

* The weather station at Gallup Municipal Airport is located about 11 miles west of
CEXM. on the west side of Gallup. The variations in the terrain in the surrounding
area are visible in Figure 4a.

* The wind rose shows that winds from the southwest quadrant (including west) and
northeast quadrant (including east) were most commonly observed. Winds from the
other quadrants were infrequently observed. Calm winds (= 2 knots) accounted for
just over cne-third of wind observations during the sampling period.

* The average wind speed during the sample period was around 4.5 knots. The winds
from the southwest quadrant tended to be stronger than those from the northwest

quadrant. The strongest winds (shown 1n green and bright blue) tended to be ouf of
the south-southwest to west.
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Figure 4a. Location of CRNM and the Weather Station at Gallup Municipal Airport
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Figure 4b. Wind Rose for Gallup Municipal Airport (December 25, 2014-March 19, 2015)
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4.0 Analvtical Method Information

The first samples were collected at the CENM site on December 25, 2014 and the last
samples were collected on March 19, 2015. Samples were collected on a 1-in-6 day sampling
schedule and ran for 24 hours. Four types of samples were collected at CRNM. which were
analyzed at the laboratory using modified versions of EPA’s Compendinm methods:

*  Compendium Method TO-15 for the measurement of 59 VOCs

+»  Compendium Method TO-114 for the measurement of 15 carbony] compounds

*  Compendium Method TO-134 for the measurement of 22 PAHs

* A combination of Compendium Method I0-3.5 and EPA Federal Equivalent Methods
(FEM) EQL-0512-202 (for PMig) for the measurement of 11 metals.

A brief description of each method is provided below.

41  VOC Sampling and Analytical Method

Sampling and analysis for VOCs was performed using methodology based on EPA
Compendium Method TO-15 (EPA, 1999a). Ambient air samples were collected in passivated
stainless steel camisters for VOC analysis. The ERG laberatory distributed the prepared canisters
(1.e.. cleaned and evacuated) to the momtoring site before each scheduled sample collection
event, and site operators connected the canisters to air sampling equipment prior to each
sampling event. Prior to field sampling, the passivated canisters had internal pressures much
lower than atmospheric pressure. Using this pressure differential. ambient air flowed into the
camisters automatically once an associated system solenoid valve was opened. A mass flow
coniroller on the sampling device inlet ensured that ambient air entered the canister at an
integrated constant rate across the collection period. At the end of the 24-hour sampling period.
the solenoid valve automatically closed and stopped ambient air from flowing into the canister.
Site operators recovered and refurned the canisters, along with the Chain of Custody (COC)

forms and all associated documentation, to the ERG laboratory for analysis.
By analyzing each sample with gas chromatography incorporating mass spectrometry
(GC/MS). operating in the Selected Ton Monitoring (SIM) mode, the laboratory staff determined

ambient air concentrations of 39 VOCs. Because m-xylene and p-xvlene elute from the GC

column at the same time, the VOC analytical method reports only the sum concentration for
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these two isomers, and not the separate concentration for each isomer. Concentration data for the

WVOC samples collected at CEINM are presented in Appendix A.

42  Carbonyl Compound Sampling and Analvtical Method

Sampling and analysis for carbony! compounds was performed vsing methodology based
on EPA Compendium Method TO-11A (EPA, 1999b). Ambient air samples were collected by
passing ambient air through an ozone scrubber and then through cartridges containing silica gel
coated with 2 4-dinitrophenylhydrazine (DNPH), a compound known to react selectively and
reversibly with many aldehvdes and ketones. Carbonyl compounds in ambient air are retained in
the sampling cartridge, while other compounds pass through the cartridge without reacting with
the DNPH-coated matrix. The ERG laboratory distributed the DNPH cartridges to the
monitoring site prier to each scheduled sample collection event and site operators connected the
cartridges to the air sampling equipment. After each 24-hour sampling period, site operators
recovered the cartridges and returned them, along with the COC forms and all associated
documentation, to the ERG laboratory for analysis.

To quantify concentrations of carbonyl compounds in the sampled ambient air, laboratory
analysts extracted the exposed DNPH cartridges with acetonitrile. High-performance liquid
chromatography (HPLC) analysis and ultraviolet (UV) detection of these solutions determined
the relative amounts of individval carbonyl compounds present in the original air sample.
Because the three tolualdelryde isomers (m-, o-, p-) elute from the HPLC column at the same
time, the carbonyl compound analytical method reports only the sum concentration for these
1somers. and not the separate concentrations for each 1somer, similar to m- and p-xylene
described above. Concentration data for the carbonyl compound samples collected at CRNM are
presented in Appendix B.

43  PAH Sampling and Analvrical Method

Sampling and analysis for PAHs was performed vsing methodology based on EPA
Compendium Method TO-13A (EPA, 1999¢) and ASTM D6209 (ASTM. 2013). The ERG
laboratory prepared sampling media and supplied them to the site before each scheduled sample
collection event. The clean sampling PUF/XAD-2® cartridge and glass fiber filter are installed in
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a high volume sampler by the site operators and allowed to sample for 24 hours. Sample
collection modules and COC forms and all associated documentation were returned to the ERG
laboratory after sample collection. Within 14 davs of sampling, the filter and cartridge are
extracted together using a toluene in hexane solution using the Dionex Accelerated Solvent
Extractor (ASE) 350 or ASE 300. The sample extract 15 concentrated to a final volume of

1.0 milliliter (mL). A volume of 1 microliter (pL) is injected info the GC/MS operating in the
SIM mode to analyze for 22 PAHs. Concentration data for the PAH sampled collected at CEINM
are presented in Appendix C.

4.4 Metals Sampling and Analvtical Method

Ambient air samples for metals analysis were collected by passing ambient air through
47mm Teflon® filters nsing low-volume samplers for particulate matter less than 10 microns
(PMu0). Particulates in ambient air were collected on the filters (under local conditions) and. after
a 24-hour sampling period, site operators recovered and retumed the filters. along with the COC
forms and all associated documentation, to the FR(G laboratory for analysis. Extraction and
analysis for the determination of metals in or on particulate matter was performed in accordance
with EPA Compendium Method 10-3.5 and EPA FEM EQL-0512-202 (for PMu) (EPA. 1999d;
EPA, 2012). Upon receipt at the laboratory, the whole filters were digested using a dilute nitric
acid, hydrochleric acid. and hydrofluoric acid solution. The digestate was then analyzed using
inductively coupled plasma-mass spectrometry (ICP-MS) to quantify the concentration of
individual metals present in the original air sample. Concentration data for the speciated metals

samples collected at CRINM are presented in Appendix D.

45  Sample Collection Schedules

Table 2 presents a list of sample dates for the enfire sample period as well as whether the
samples collected and/or analyzed were valid or not. The goal of the monitoring effort was fo
collect and analyze at least 10 sets of valid samples for each method. similar to the model used in
the SATMP effort. This goal was achieved for each method. Fifteen valid metals and VOC
samples were collected and analyzed successfully; 12 valid carbonyl compound and 13 PAH
samples were also collected and analyzed successfully.
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Table 2. Sample Collection Summary

Metals Carbonyl

Sample Date Analysis PAlw |  Compounds VOCs PAHs
1225/14 Reported Invalide Eeported Reported
1251714 Reported Invalid® Reported Reported
1/6/15 Feported Tnvalid* Feported Feported
112135 Reported Reported Reported Reported
1/18/13 Reported Reported | Eeported Reported
1/24/15 Beported Reported Feported Eeported
1730415 Feported Peported Feported Feported
25015 Feported Reported Feported Feported
2111113 Reported Reported Eeported Iovalid®
21N Beported Reported Feported Eeported
223115 Reported Reported Beported Invahd:
3115 Feported Feported Peported Feported
375 Reported Reported Feported Reported
313115 Beported Reported Eeported Beported
311913 Reported Reported Reported Reported

Total Valid vs
Total Collected 1513 12/15 1515 13715

¢ Sampler malfimetion. ! Lah Issue. ¢ Sample did not rum for or 24 hours.

50  Statistical Summary

This section provides a brief overview of data treatment and presents a summary of
analvtical results. In order to compare concentrations across multiple sampling methods, all
concentrations have been converted to a common unit of measure: microgram per cubic meter
(ng/m’). Concentrations of m,p-xylene and o-xylene were summed together and are henceforth
referred to as simply “xylenes” throughout the remainder of this report, with the exception of
Appendix E. Appendix E presents the detection rate for each pollutant as well as the mininmm
concentration, maximum concentration, average concentration, and the standard deviation for

each pollutant measured at CRINM across the sampling period.

A brief summary for each method is presented below:

+ The pollutants with the highest average concentration are dichlorodifluoromethane
(2.57 = 0.13 pg/m’) and acetone (2.20 = 0.56 ug/m’). These are the only two
pollutants with study averages greater than 2 pg/m’. Pollutants with average
concentrations greater than 1 pg/m® over the period of study are: chloromethane
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(1.45 = 0.46 pg/m’). formaldehyde (1.44 = 0.21 pg/m’). and trichlorofluoromethane
(1.33 = 0.06 pg/nr’). Each of these pollutants was detected in all of the valid samples
collected.

The nm;impm concentration was measured on February 5, 2014 for chloromethane
{(4.35 pg/m”) and is more than twice the next highest chloromethane measurement
{1.48 pg/m’). measured on two separate sample days in February. Concentrations of
this pollutant range from 0.942 pg/nr’ to 4.55 pg/m’, with a median concentration of
1.23 ng/m’. This explains the relatively large confidence interval shown for the study
average of this pollutant.

The second highest concentration was measured on March 19, 2015 for acetone

(3.98 pg/m?). with two other acetone concentrations greater than 3 pg/nt’ also
measured in March. Acetone accounts for three of the five highest concentrations
measured at CENM. Acetone concentrations measured at CENM range from

1.05 pg/m’ to 3.98 pg/nr’. with a median concentration of 1.98 pg/nr’. Similar to
chloromethane, the average concentration of acetone has a relatively large confidence
interval associated with it.

Concentrations of dichlorodiflvoromethane measured at CRNM range from

2.13 po/m’ to 2.94 pg/my’. with a median concentration of 2.65 pg/nr’. Although this
pollutant has one of the highest average concentrations over the period of sampling.
there 1s relatively little vanability in the measurements based on the confidence
interval associated with the average. This pollutant accounts for 15 of 24
concenfrations greater than or equal to 2 ng/m’ measured at CRNM (with acetone
accounting for six. dichloromethane accounting for two, and chloromethane
accounting for one).

Formaldehyde concentrations measured at CRNM range from 0.811 pg/m’ to

1.98 ng/m’, with a median concentration of 1.58 pg/m’. The median concentration of
formaldehvde is actually greater than the average concentration, as the concentrations
at the lower end of the concentration range are pulling down the study average.

Trichlorofluoromethane concentrations measured at CRNM range from 1.10 pg/m’ to
1.46 pg/m’, with a median concentration of 1.33 pg/m’ and exhibiting little
variability.

A total of 53 VOC concentrations greater than 1 ng/m’ were measured at CRNM:
dichlorodifluoromethane and trichlorofluoromethane (15 each). chloromethane (14);
dichloromethane (3), propvlene and toluene (2 each), and acrolein and acetvlene

(1 each). Ten VOCs were not detected at all in the samples collected at CENM. A
total of 15 valid VOC samples were collected at CRNM.

A total of 23 carbonyl compound concentrations greater than 1 pg/nr® were measured
at CRINM: acetone (12) and formaldehyde (11). Two carbony] compounds were not
detected at all in the samples collected at CRNM (1sovaleraldehyde and
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2 5-dimethylbenzaldehyd). A total of 12 valid carbony] compound samples were
collected at CRINM.

¢ Of the PAHs, naphthalene has the highest average over the study period
(53.30 = 14.66 ng'mr’) and the 12 highest individual measurements. Concentrations of
naphthalene measured at CRNM range from 19.2 ng/m’ to 103 ng/my’, with the
maximum naphthalene concentration measured on the same day as the maximum
chloromethane concentration (Febmary 5, 2015). The PAHs with the second and third
highest average concentrations over the period of study are phenanthrene
(10.41 = 2 86 ng/m’) and retene (8.92 = 359 ng/nr’).

* The metals with the highest average concentrations are manganese
(4.32 = 139 ng/m’), chromium (3 49 = 0 33 ng/my’). and lead (0.56 = 0.10 ng/m’). Of
the 29 concentrations greater than 1 ng/m’ measured at CRNM. total chromium
accounted for 15 and manganese accounted for the remaining 14. However, the
six highest metals concentrations measured at CENM were for manganese.

*  Most of the PAHs and speciated metals were detected in all valid samples collected at
CENM.

Figure 5 presents a bar graph of the 21 pollutants with average concentrations greater
than 0.1 pg/m’ over the study period. These are presented in descending order and with the
95 percent confidence intervals indicated. The confidence infervals make if easy to see which
pollutants have a higher level of variability in the measurements collected (such as acetone and
chloromethane) and which have relatively little variability (dichloredifluoromethane and
trichloroflucromethane. to name a few). Figure 5 shows that most of the pollutants sampled for

at CRNM have average concentrations less than 1 pg/m’

Figures 6 and 7 present similar graphical comparisons for the PAHs and PMuo metals.
which all have study averages less than 0.1 pg/m’ and therefore do not appear in Figure 5.
Figure 6 shows that the average concentration for naphthalene is roughly five times greater than
the next highest averages and that all but three PAHs have period averages less than 5 ng/nr’.
Figure 7 shows that manganese and total chrominm have the highest averages by a significant
margin This figure also shows that the variability associated with the manganese measurements
is greater than the variability associated with the total chromivm measurements, as indicated by

the confidence intervals shown.
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6.0 Human Health Risk and the Pollutants of Interest

Health risk-based potential was used to identify “pollutants of interest™ for CRNM based
on the results of this study. The following paragraphs provide an overview of hiealth risk ferms
and concepts and outline how pollutants of interest are determined and what can be gleaned from

this information.

EPA defines risk as “the probability that damage fo life. health, or the environment will
occur as a result of a given hazard (such as exposure to a toxic chemical)” (EPA, 2011a). Human
health risk can be defined in terms of time. Chronic effects develop from repeated exposure over
long periods of time; acute effects develop from a single exposure or from exposures over short
periods of time (EPA, 2010a). Health risk is also route-specific; that is, risk varies depending
upon route of exposure (i.e., oral vs. inhalation). Because this report covers air toxics in ambient
air, only the inhalation route 15 considered. Hazardous air pollutants (HAPs) are those pollutants
“known or suspected to cavse cancer or other serious health effects, such as reproductive effects
of birth defects. or adverse environmental effects” (EPA, 2015b).

Health risks are typically divided into cancer and noncancer effects when referring to
human health risk. Cancer risk is defined as the likelihood of developing cancer as a result of
exposure to a given concentration over a 70-year period. and is presented as the number of
people at risk for cancer per million people. Noncancer health effects include conditions such as
asthma; noncancer health risks are presented as a hazard quotient, the value below which no
adverse health effects are expected (EPA, 2011a). Cancer risk is presented as a probability while

the hazard quotient is a ratio and thus, a unitless value.

In order to assess health risk. EPA and other agencies develop toxicity factors, such as
cancer unit risk estimates (UREs) and noncancer reference concentrations (RfCs), fo estimate
cancer and noncancer risks and fo identify (or screen) where air toxics concentrations may
present a human health risk. EPA has published a gwidance document outlining a risk-based
screening approach for performing an initial screen of ambient air toxics monitoring datasets
(EPA, 2010a). The preliminary risk-based screening process provided in this report is an
adaption of that approach and is a risk-based methodology for analysts and inferested parties to

Page 17

61



identify which pollutants may pose a health risk in their area. Cancer UREs and noncancer RfCs
are converted into screening values. The cancer screening value is the cancer URE converted to
ug/m’ and divided by one million. The noncancer screening value is one-tenth of the noncancer
RfC and converted from mg/m’ to pg/m’. The final screening value used in this report is the
lower of the two screening values. Not all pollutants analvzed for during this study have
screening values; of the pollutants sampled. 65 pollutants have screening values. The screening
values used in this analysis are presented in Appendix F'. The results of this analysis may help
identify where policy-makers want to shift their air monitoring priorities. The daily
measurements of the target pollutants were compared to these chronic risk screening values in
order fo identify pollutants of interest across the study. The following risk-based screening
process was used to identify pollutants of interest:

1. Each daily measurement was compared to its risk screening value, where applicable.
Concentrations that are greater than the risk screening valve are described as “failing
the screen”

2. The number of failed screens was summed for each applicable pollutant.

3. The percent contribution of the number of failed screens to the total mumber of failed
screens for the site was calculated for each applicable pollutant.

4. The pollutants contributing to the top 95 percent of the total failed screens for the site
were idenfified as pollutants of interest. Pollutants of interest are those whose
concentrations may pose a human health risk and may warrant further study and/or
analysis.

In regards to Step 4 above, the actual cumulative contribution may exceed 25 percent in
order to include all pollutants contributing to the minimum 95 percent criteria (refer to arsenic in
Table 3). In addition, if the 95 percent cumulative criterion is reached, but the next pollutant
contributed equally to the number of failed screens, that pollutant was also designated as a
pollutant of interest. Results of the risk-based screening process are provided in Table 3.

! The risk-based screening process used m this report comes from gudance from EPA Region 4's report “A
Preliminary Risk-Based Screening Approach for Air Toxics Monitoring Datasets™ but the screening values
referenced m that report have since been updated (EPA. 2014).
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Due to various sampling and analytical issues, a few pollutants sampled for at CRINM

that have risk screening values have been excluded from the risk screening process. These are

described below:

L]

Laboratory analysts have indicated that acetonitrile values may be artificially high {or
non-existent) due to site conditions and potential cross-contamination with concurrent
sampling of carbonyl compounds vsing Method TO-11A. The inclusion of
acetonitrile in data analvses nmst be determined on a site-specific basis by the agency
responsible for the site.

Acrolein was also excluded from the preliminary risk-based screening process due to

questions about the consistency and reliability of the measurements (EPA, 2010b), as
determined during EPA’s School Air Toxics Monitoring Program.

Table 3. Risk-Based Screening Results for the CRNM Monitoring Site

Screening tof #of % of % of Cumulative
Value Failed | Measured | Screens | Total O
Pollutant (ngm’) | Sereens | Detections | Failed | Failures | Comtribution
Navajo Nation Church Rock, New Mexico - CENM
Benzene 0.13 15 15 100.00 1339 13.39
1.3-Butadiens 0.03 15 15 100.00 13.39 26.79
Carbon Tetrachlonde 0.17 15 15 100.00 1339 40.18
1.2-Drchloroethane 0.038 15 15 100.00 1339 BT
Acetaldelryds 0.45 12 12 100.00 10.71 6420
Formaldehyde 0077 12 12 100.00 10.71 73.00
Naphthalene 0.029 10 13 76.92 293 8393
Hexachloro-1.3-butadiene 0.045 i 7 100.00 623 90.1%
Benzo(a)pyrens 0.00057 3 13 3844 444 od.6d
Arseme (FMu) 0.00023 4 13 26.67 357 98.21
1.2-Dibromoethane 0.0017 2 2 100.00 1.79 100.00
Total 112 134 83.58

Table 3 presents the results of the preliminary risk-based screening process for CRNM.

Observations from Table 3 include the following:

L]

Concentrations of 11 pollutants (six VOCs, two carbonyl compounds, two PAHs, and
one PMip metal) exceeded their risk screening values, or “failed screens™ over the
sampling period; 112 of 134 concentrations for these 11 pollutants were preater than
their associated risk screening value (or failed screens), representing an 84 percent
combined failure rate.
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Four VOCs were detected 1n all 15 VOC samples collected at CRINM and failed all
15 screens (benzene, 1,3-butadiene, carbon tetrachloride, and 1,2-dichloroethane),
representing a 100 percent pollutant-specific failure rate for each. Acetaldehvde and
formaldehyde were also detected in all 12 valid samples collected and failed

100 percent of screens. Together, these six pollutants account for 75 percent of the
total failed screens. Two additional VOCs, hexachloro-1, 3-butadiene and
1.2-dibromoethane, were detected less frequently but also failed all their screens.

Naphthalene was detected in all 13 valid PAH samples collected at CRINM and failed
10 screens, representing a 77 pollutant-specific failure rate. Benzo(a)pyrene was also
detected in all 13 valid PAH samples collected at CRNM and failed five screens,
representing a 38 pollutant-specific failure rate. Together, these PAHs account for

13 percent of the total failed screens.

Arsenic was detected in all 15 metals samples collected and failed four screens,
representing a 27 pollutant-specific failure rate. Arsenic is the only PMiometal that
failed screens and accounts for 4 percent of the total failed screens.

Ten of these 11 pollutants contributed to at least 95 percent of failed screens for
CRNM., and thus were identified as pollutants of interest. These pollutants are shaded
in gray in Table 3.

A few items to note in regards to the statistical results presented in Section 5 and the risk

screening results presented in Section 6: A pollutant measured in high quantities does not

necessarily present a higher risk to human health than a pollutant measured in very low

quantities. The more toxic the pollutant, the more risk associated with its concentrations in

ambient air.

L]

Several of the pollutants identified in the statistical analvsis section. such as
dichlorodifluoromethane, acetone, trichlorofluoromethane do not have risk screening
values. Other pollutants. such as chloromethane, have risk screening values, but the
concentrations measured at CRNM did not fail any screens and thus, these pollutants
do not appear in Table 3. Still other pollutants, such as formaldehyde, have “higher”
concentrations and failed many screens.

Several pollutants that failed screens and appear in Table 3 do not necessarily have
relatively “high” concenfrations; rather, the screening valves are low, as a result of
the risk associated with that particular pollutant, such that all or nearly all measured
detections fail screens. An example of this is benzene. Benzene’s rick screening value
is 0.13 pg/nr’. Concentrations of benzene measured at CRNM range from

0.323 png/m’ 1o 0.771 pug/nr’, and thus, all benzene concentrations fail the screen. Yet,
CRNM's average benzene concentration over the study period is 0.59 = 0.08 ug/m’.
which is less than national average benzene concentration estimates (generally
between 0.75 pg/mr’ and 1 pug/mr’). as reported in EPA’s National-Scale Air Toxics
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Assessment (NATA) from 2005 (EPA. 2011b); EPA’s National Monitoring Programs
(NMP) annual reports for 2011 and 2012 (EPA, 2015¢); and EPA’s Report on the
Environment (ROE) (EPA, 2015d).

Carbon tetrachloride is a pollutant that was used worldwide as a refrigerant. However,
1t was identified as an ozone-depleting substance i the stratosphere and ifs use was
banned at the Kyoto Protocol. This pollutant has a long lifetime in the atmosphere.
but slowly degrades over time. Today, its concentration m ambient air is fairly
ubiquitous regardless of where it 1s measured. CRNM's average carbon tetrachloride
concentration over the study period is 0.63 = 0.04 pg/m’, which falls within the
national average concentration estimates (generally between 0.55 ng/m’ and

0.70 ng/m’) (EPA, 2011b; EPA_ 2015c; and EPA_2015d).

Formaldehyde is primarily emitted as a by-product of combustion and can form
secondarily in the atmosphere. CENM s average formaldehyde concentration over the
study period is 1.44 = 0.21 ng/m’, which is less than the national average
concentration estimates, which vary between 2.0 pg/nr’ and 3.0 pg/m’ (EPA. 2011b;
EPA, 2015¢c; and EPA. 2015d).

Dichlorodifluoromethane (2.57 = 0.13 pg/m’) and acetone (2.20 = 0.56 pg/m’) are the
pollutants with the highest study average concentrations for CRNM. However, neither
of these pollutants have risk screening values.

The maximum concentration measured at CRINM was for chleromethane

(4.55 pg/nr’). with concentrations of this pollutant ranging from 0.942 pg/m’ to
455 ng/m*. Chloromethane’s risk screening value is @ pg/m’ and thus, none of the
chloromethane concentrations measured at CRNM fail the screen.

Naphthalene has the highest study average among the PAHs (53 30 = 14.66 ng/m’).
with concentrations ranging from 19.2 ng/m’ to 103 ng/nr’. With a risk screening
value of 29 ng/m’. all but three of the naphthalene concentrations measured at CRNM
failed screens. National average concentration estimates fall between 70 ng/nr’ and

90 ng/m’ (EPA, 2011b and EPA 2015¢).

Other PAHs measured at CRINM have relatively high averages compared to the
national program estimates, even though they did not fail screens or have no risk
screening value. For example, retene has an average concentration of

8.02=3.30 ng/m’, with national average estimates around 0.4 ng/m’ (EPA, 2015¢).
Retene has no risk screening value. Benzo(a)pyrene 15 another example. This
pollutant’s concentrations span an order of magnitude, ranging from 0.13 ng/m’ to
142 ng/m®, with a study average of 0.52 = 0.26 ng/m’. This pollutant failed five
screens. National average estimates for benzo(a)pyrene are around 0.085 ng/m’
(EPA. 2015¢). Acenaphthylene is another, with a study average of 2.46 = 1.32 ng/n’.
with national average estimates around 0.6 ng/m? (EPA, 2015¢). Acenaphthylene has
a risk screening value but there were no failed screens. Note that for each of these
pollutants, the confidence intervals are rather large, indicating a relatively high level
of variability associated with the measurements.
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* Arsenic failed screens, even thongh the concentrations measured at CRINM appear
relatively low compared to the other pollutants. Arsenic was also identified as a
pollutant of interest for CRINM. The more toxic the pollutant, the more risk associated
with its concentrations in ambient air. CRNM's average arsenic concentration over
the study period is 0.20 = 0.12 ng/m’. This is less than the national average arsenic
concentration estimates (0.58 ng/m’ as reported in EPA’s NATA from 2005 (EPA.
2011b), 0.75 ng/m’ from EPA’s 2012 NMP report (EPA, 2015¢)., and 0.87 ng/m’ as
reported in EPA’s ROE (EPA, 2013d)).

7.0 Summary

This report provides an overview of the results of a short-term monitoring study at the
CBNM monitoring sife on the Navajo Nation tribal lands in New Mexico. VOC, carbonyl
compound, PAH and metals samples were collected over a 3-month period at the CRNM site.
Although 11 pollutants failed screens for CRNM and 10 of these were identified as pollutants of
inferest for this sife, these are mostly the same pollutants that fail screens at any given
monitoring location because nearly every measured detection was greater than the associated
screening level. Many of these pollutants are emitted by sources that are everywhere such as
mobile sources but may also be emitted by sources more localized in nature (such as specific
industrial sources). A full year's worth of monitoring would be beneficial in the characterization
of ambient levels of air toxics at CENM and would aid in the determination of whether
additional steps are needed to improve air quality near the site. In addition. the collection of
meteorological measurements, particularly wind speed and direction, would be beneficial in
determining if any higher measurements correlate with a specific wind direction.
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Appeadx A

Sample Date Tme: 12252014 00:00

CENM VOC Sampling Results

Sample Date Time: 12312014 0000

Pagelofs

Sample DateTme: 162015 0000

SampleID: 4123110-01 Units: ppbv Sample ID: 3010721-01  Units: ppbv SampleID: 5011413-01 Units: ppbv
Sample Tvpe: Field Sampls Sample Type: Field Sample Sample Type: Field Sample

Acetenitrile 0.063 Apetonitrile 0034 Acetonitrile 0024
Arerylens 0317 Apetylens 0365 Arerylens 0518
Arrolsin 0329 Arrolein 0337 Arrolein 0114
Acrvlonitrile ND Aerylonitnle ND Arrvlonitrile ND
ter-Amy] Methyl Ether ND tert-Amy] Mathiv] Ether ND tert-Amyl Methyl Ether ND
Benzene 0.143 Benzens 0133 Benzene 0213
Bromaochloromethane ND Bromochloromethane ND Bromaochloromethane ND
Bromodichloromethans ND Eromodichloromethans ND Bromadichloromethane ND
Bromaform ND Bromoform ND Bromaform ND
Bromomethans 0.013 Bromomethane 0014 Bromomethane 001z
1.3-Butadiene 0.017 1.3-Bundiene 0.017 1.3-Buradine 0047
Carbon Disulfide 0.010 Carbon Dizulfide 0011 Carbon Disulfide 0008
Carbon Tetrachloride 0108 Carbon Tetrachlomde 0,004 Carbon Tetrachloride a0a4
Chlorobenzzne ND Chlorobenzens ND Chlorobenzene ND
Chloroethans ND Chlarosthans ND Chleroethane ND
Chloroform 2012 Chlaroform 0022 Chleroform 0020
Chloromethans 0516 Chloromethane 0344 Chleromethans EE
Chloroprans ND Chlaroprens ND Chleroprens ND
Dibromochloromethana 0.006 Diibremechloromethans 0.007 Dibromochloromethans 0006
1.2-Dibvromoethane ND 1.2-Dibromoethans ND 1.2-Dibromesthane ND
m-Cichlorobenzens ND m-Dichlorobenzens ND m-Dichlorebenzens ND
o-Dichlorobenzens ND o-Dichlorohenzens ND o-Dichlorobenzens ND
p-Dichlorobenzens 0.009 p-Dichlorobenzens WD p-Dichlorobenzens WD
Dichlorediflnoromathans 0448 Dichiorodifluoromethans 0404 Dichlorediflueromethans 04a0
1.1-Dichloroethans ND 1.1-Dichloroethane ND 1.1-Dichkleroethane ND
1.2-Dichloroethans 0.020 1.2-Dichlorosthane 0024 1.2-Dickleroethane 0022
1.1-Dichloroethens ND 1.1-Dichlorosthens ND 1.1-Dichloroethene ND
cis-1,2-Dichlarosthylens ND cis-1,2-Dichloroethylene ND cis-1,2-Dichlorosthylens ND
trans-1.2-Dichlorestbylans ND trans-1,2-Dichlaroethylens ND trans-1.2-Dichloroethylene ND
Dichloromethans 0.083 Dichloromethane 0.083 Dichloremethans 4119
1.2-Dichloropropane WD 1.2-Dichloropropans ND 1.2-Dichleropropane ND
cis-1,3-Cichlaropropens ND ciz-1,3-Dichleropropens WD cis-1,3-Dichleropropsne WD
trams-1,3-Dichlorepropens ND trans-1,3-Dichloropropens XD trans-1,3-Dichloropropens KD
Dichloroemaflucroethans 0.018 Diichlarotetrafuoroethane 0.020 Dichlorecetrafluoroethans 0020
Ethyl Acrylate ND Ethyl Acrylace ND Ethyl Acrylate ND
Ethyl tert-Bury] Ether ND Edthryl trt-Buty] Ether ND Erthyl tert-Bury] Ethar ND
Ethylbenzens 0.018 EthyThenzene 0.014 Ethylbenzens 0030
Hemachlore-1,3-butadiens ND Hexachloro-1,3-batadiene ND Hexachlore-1,3-butadiens ND
Methy] sobutyl Ketone 0013 Methyl Izobary] Ketona 0015 Methy] Tsoburyl Ketone 0012
Methy] Methacrylate ND Methy] Methacrylate ND Methy] Methacrylate ND
Methy] tert-Butyl Ether 0.007 Methyl tent-Buryl Ether ND Methy] ten-Butvl Ether ND
n-Ortans 0013 o-Octans 0025 n-Octans 0026
Prapylens 0210 Propylens 0.287 Propylens 0314
ShTens ND Sryrene WD StyTene 0024
1.1.2 2-Tetrachlorosthane ND 1.1,2 2-Tefrachloroethane 0.008 11,2 2-Tefrachloroethans ND
Tetrachlorosthylens 0.009 Tetrachloroethylens ND Temachloreethylens ND
Telugns 0.072 Taluens 0078 Toluene 0156
1.2 4-Trichlorobenzans ND 1.2 4-Trichlarohenzena ND 1.2 4-Trichlorobenzene ND
1.1.1-Trichloroethane 0.009 1.1,1-Trichloroethane 0.008 1.1,1-Trichloroethane 0008
1.1.2-Trichlozoethane ND 1.1,2-Trichloroethane ND 1.1.2-Trichloroethane ND
Trichloroethylene ND Trichloroethylene ND Trchloroethylene ND
Trichlorofluaromethane 0207 Trichlorofluoromethans 0.235 Trchlorofuoromethane 0233
Trichlorotriflueroethans 0076 Trichlorotriffuoresthane 0.084 Trchlorowiflueroethane 0083
1.2 4-Trimethylbenzens 0011 1.2 4-TrimethyThenzens 0.008 1.2 4-Trimethylbanzene 0021
1.3.5-Trimethylbenzens ND 1.3,5-Trimethylbenzene ND 1.3, 5-Trimethylbanzene 0009
Vinyl chloride ND Vinyl chloride ND Vinyl chloride ND
m p-Xylene 0.031 m.p-Xylene 0.025 m p-Kylene 0058
o-Mykne 0.013 o-Mylens 0011 0-Nyleme 0021
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Appszdix A

Sample Date Time: 1122013 00000
Sample ID: 501150101 Units: ppov
Sample Tvpe: Field Sample

CENM VOC Sampling Results
Sample DateTime: 1122015 0000
Sample ID: $012207-01 Units: ppbv
Sample Type: Fizld Sample

Page 1of3

Sample Date Time: 1242015 0000
Sample[D: 501271601 Units ppbv
Sample Tvpe: Field Sample

Aceronitrils 0091
Arerylene 0.376
Acrolein 0124
Acrvlonitrile ND
tert-Amy] Methyl Ether ND
Banzzne 0236
Bromaochloromethane ND
Bromodichloromethans 0.008
Bromoform ND
Bromomethans 04011
1.3-Buradiene 0038
Carbon Disulfide 04014
Carbon Temachlorids 0.089
Chlorabenzens ND
Chloroethane ND
Chleroform 0020
Chloromethans 0453
Chloroprens ND
Dibromochloromethana 0.007
1.2-Dibromoethane ND
m-Dichlorobenzens ND
o-Dichlerobenzene ND
p-Dichlorobenzzne 0012
Dichloredifluoromethans 0430
1.1-Dichloroethans ND
1.2-Dichloroethans 0022
1.1-Dichloroethens ND
cis-1,2-Dichlaroethylens ND
trans-1.2-Dichlorosthylens ND
Dichloremethane 0370
1.2-Dichloropropane ND
cis-1.3-Dichloropropens ND
trans-1,3-Dichloropropene ND
Dichloroetrafluoroethans 0017
Ethyl Acrylate ND
Ethyl tert-Buryl Ether ND
Ethylbenzens 0051
Hexachlore-1.3-butadiens ND
Moathy] Toburyl Ketone 0024
Methy] Methacrylate ND
Methy] tert-Butyl Ether ND
n-Octans 0029
Propylens 0432
SfyTens 0036
1.1,2.2-Temrachloroethane ND
Tetrachloroethylens 0.041
Tohuens 0420
1.2,4-Trichlorobenzens ND
1.1.1-Trichloroethans 0.009
1.1.2-Trichloroethans ND
Trichloroethylene ND
Trichlerofluoromethane 0193
Trichlorotrifluoroethans 04078
1.2,2-Trimethylbenzens 0030
1.3, 5-Trimethylbenzens 0013
Vinyl chloride ND
mp-Xylene 0115
o-Nylenz 0047

Agetonirrile 0.244
Agetvlens 0.533
Acrolein ND
Acrylonitrile ND
tert-Amy] Methy] Ether ND
Benzens 0.241
Bromachloromethans ND
Bromodichloremethane ND
Bromefarm ND
Bromomethane ND
1.3-Butadiens 0.054
Carbon Dizulfide 0.089
Carbon Tetrachloride 0.075
Chlorobenzens ND
Chlarosthane ND
Chlaroform 0.020
Chloromethans 0.684
Chloroprens ND
Dibromechloromethans ND
1.1-Dikromoethans ND
m-Dichlorobenzene ND
o-Dichlorebenzens ND
p-Dichlorebenzens ND
Dichlarodifluoromethane 0.504
1,1-Dichloroethans ND
1.2-Dichlorosthana 0.025
1.1-Dichlarosthens ND
ciz-1.2-Dichloroethylene »D
trans-1,2-Dichlaroethylens ND
Dichloromethans 0.270
1.2-Dichloropropans ND
ciz-1,3-Dichloropropens ND
trans-1,3-Dichloropropens ND
Cichloratztrafiuorosthane 0.020
Ethiyl Acrylate i
Ethiyl tert-Butyl Ether »D
Ehylbenzene 0.025
Hexachloro-1,3-butadiene ND
Methyl Izobary] Kstone 0.055
Methyl Methacrylas ND
Methy] tent-Bury] Ether ND
n-Jctane 0.018
Propylene 0.624
Sryrens 0.024
1.1.2.2-Temmchloroethane ND
Tetrachlocoethylens »D
Tolene 0.214
1.1 4-Trichlarehenzene ND
1.1 1-Trichlaresthans ND
1.1 2-Trichloresthane »D
Trichlaroethylena ND
Trichlorofluoromethans 0.260
Trichlorotriffnorosthans 0.088
1.1.4-Trimethylbenzens 0.017
1.3, 5-TrimethyTbenzene 0.004
Vinyl chloride ND
. p-Xylens 0.048
o-Mylene 0.019
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Aretonirile 0.0486
Arerylens 0357
Acrolein 0123
Arrvlonitrile ND
tert-Amyl Methyl Ether ND
Benzene 0211
Bromochloromethana ND
Bromaodichleromethane ND
Bromoform 0.003
Bromomethans 0014
1.3-Buradiene 0034
Carbon Disulfide 0020
Carbon Temachloride 0094
Chlorobenzene ND
Chloroethans WD
Chloroform 0018
Chloromerthans 0587
Chloroprens WD
Dibramachloremethans 0004
1.2-Dibromosthana WD
m-Dichlorobenzene ND
o-Dichlorobenzens ND
p-Dichlorobenzene 0.006
Dichloredifluoromethans 0583
1.1-Dichloroethane WD
1.2-Dichloroethane 0022
1.1-Dichloroethene ND
cis-1.2-Dichlorosthylens WD
trans-1.2-Dichloroethylane WD
Dichloromethane 0.087
1.2-Dichloropropans ND
cis-1.3-Dichloropropens WD
trans-1,3-Dichloropropens ND
Dichloroeatrafluoroethans 0020
Echyl Acrylate WD
Echyl tert-Buryl Ethar WD
Echylbenzens 0019
Hexachlore-1.3-butadiens 0.003
Mathy] Isohutyl Ketone 0013
Methy] Methacrylate WD
Methy] tert-Butyl Ether WD
n-(Jcnane 0014
Propylens 0340
ShiTens 0019
1.1,2.2-Tetrachlorethans WD
Temachloroethylene 0.006
Toluens 0122
1.2,4-Trichlorobenzene WD
1.1.1-Trichloroethans 0.007
1.1.2-Trichloroethans WD
Trichloroethylene WD
Trichlorofiuoromethane 0236
Trichlorotrifhioroethane 0.083
1.2.4-Trimethylbenzene 0011
1.3, 5-TrimethyTbenzene 0.006
Winyl chloride WD
mp-Xylene 0032
o-Xylene 0012



Appendix A Pase Jaf 5

CRNM VOC Sampling Results

Sample DateTime: 1302013 00:00 Sample DateTime: 252013 (0200 Sample DateTime: V12013 00:00

SampleID: 302031101 Upits: ppbw Sample ID: 02112101 Units: ppbw SampleID: 02182801  Urits ppbv
Sample Type: Field Sampls Sample Type: Field Sample Sample Type: Field Sample

Aretonitrile 0.117 Aretoritrile 01s2 Acetonifrile 0.133
Arerylens 0354 Aretylens 0.427 Acerylens Log
Arrolein 0178 Acrolein WD Acrolein 0.158
Arrvlonitrile ND Arrylopitrile WD Acrlomitrile WD

tert-Amyl Methyl Ether HD tert-Amy] Methy] Ether NI tert-Amyl Methyl Ether ND

Benzene 0174 Benzene 0.137 Benzzne 0224
Bromaochloromethane KD Bromochleromethans ND Bromachloromethans ND

Bromodichloromethans KD Bromodichloromethans 0.010 Bromodichloramethane ND

Bromaform 0.007 Bromoform 0.004 Bromeform ND

Bromormethane 0.016 Bromomethane 0.028 Bromomethane 0012
1.3-Buradiens 0.030 1.3-Butadiene 0.067 1.3-Buradiene 0.040
Carbon Disulfide 0.018 Carben Disulfide 0.070 Carbon Disulfide 0013
Carbon Tetrachloride 0110 Carben Tetrachloride 01 Carbon Tetrachloride 0.114
Chlorobenzene KD Chlarobenzene 0012 Chlerobenzene ND

Chloroethane HD Chlarosthane 0.130 Chloroethane ND

Chloroform 0.024 Chlaroform 0.012 Chloroform 1019
Chloromethane 0.595 Chloromethane 110 Chloromethane 0470
Chloroprens KD Chlaroprens ND Chleroprens ND

Dibromochloromethane 0.007 Dibromechloramethans 0.008 Dibromochloromethane 0003
1.2-Dibromoethans 0.008 1.2-Dibremaethane 0.007 1.2-Dibromosthane ND

m-Cichlorebenzene 0.007 m-Dichlorobenzene 0.004 m-Dichlorobenzene ND

o-Dichlerobenzene 0.006 e-Dichlorobenzens 0.004 o-Dichlorobenzene ND

p-Dichlerobenzene 0.008 plichlorobenzens 0.004 p-Dichlorobenzene ND

Dichloredifhroromethane 0.550 Dichlorodiffuoromethans 0.562 Dichlorodiflnoramethans 0543
1.1-Dichloroethane HD 1.1-Dichloroethane 0.010 1.1-Dichloroethane ND

1.2-Dichloroethane 0.028 1.2-Dichlorosthane 0.024 1.2-Dichloroethane 0024
1.1-Dichloroethene HD 1.1-Dichlorosthens 0.009 1.1-Dichloroethene ND

cis-1.1-Dichlorosthylens HD tiz-1.2-Dichloroethyl=na WD cis-1.2-Dichlorosthylens ND

trans-1.2-Dichlorpethrylene ND irans-1,2-Dichloroethylens KD irans-1.1-Dichloroethylens ND

Dichloromethane 0122 Dichloromethane 0132 Dichloromethane 0.112
1.2-Dickleropropane ND 1.2-Dichloropropane WD 1.2-Dichloropropane ND

cis-1,3-Dichloropropens ND ciz-1.3-Dichleropropens WD cis-1,3-Dichloropropsne WD

trans-1.3-Dichlorepropens KD trans-1,3-Dichloropropens ND trans-1,3-Dickloropropens ND

Dichlorotetraflnoreethans 0013 Dichlorotetrafluaroethane 0.013 Dichlorotetrafiuoroethans 1019
Ethyl Acrylate HD Ethryl Acrylate o Ethyl Acrylate ND

Ethyl tert-Bury] Ether HD Ethry] tert-Buty] Ether 0.008 Ethyl tert-Buryl Ether ND

Ethylbenzens 0.027 EthryThenzens 0.013 Ethylbenzens 0023
Hexachlore-1.3-butadiens 0.008 Hexachloro-1.3-butadiene 0.004 Hexachlore-1.3-butadiens ND

Methy] Isobutyl Eetene 0.016 Methyl sobury] Eetone 0.011 Methy] obutyl Ketone 0014
Methy] Methacrylate ND Methy] Methacrylate 0.013 Methy] Methacrylate WD

Methy] ter-Butyl Ether ND Methy] tert-Bury] Ether o Methy] ter-Butyl Ether WD

n-Octane 0037 p-Octane 0024 n-Octane 0029
Propylens 0.254 Propylens 109 Propylens 0432
StTens 0023 Sryrens 0.029 ShTens 0019
1.1.2.2-Tetrachloresthane 0.008 1.1,2.2-Tefrachloroethane 0.007 1.1.2.2-Tetrachloroethans ND

Tetrachlorosthylens 0.010 Tetrachlorosthylena 0.009 Temachlorosthylens ND

Toluens 011 Talens 0138 Toluens 0138
1.2.4-Trichlorobenzens 0.007 1.2.4-Trichlarobenzens 0.004 1.2 4-Trichlorobenzene ND

1.1.1-Trichloroethans 0.012 1.1,1-Trichlaroethane 0.012 1.1.1-Trichloroethane 0.007
1.1.2-Trichloroethans ND 1.1,2-Trichlaroethane 0.011 1.1.2-Trichloroethane WD

Trichloroethylene ND Trichloroethylens 0.009 Trichloroethylene WD

Trichlorofiuoromethane 0254 Trichloroflnoromethane 0.139 Trchlorofuaromethane 0242
Trichloromifluoroathans 0.092 Trichlorotriffuoresthans 0.004 Trichlorotrifluoroethane 0.080
1.2.4-Trimethylbenzens 0.022 1.2.4-Trimethylhenzena 0.014 1.2 4-Trimathylhenzens 0018
1.3.5-Trimethylbenzens 0.018 1.3,5-Trimethylhenzena 0.009 1.3.5-Trimathylhenzens 0.007
Vinyl chloride HD Vinyl chlaride 0.004 Vinyl chloride ND

mp-Xylene 0.048 m.p-Nylens 0.048 m.p-Xylene 0054
o-Xylene 0013 o-Xylene 0.020 o-Xylene 0020
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Appndx A CENM VOC Sampling Results Fage dof 5
Sample Date'Time: 27172013  00:00
SampleID: S5022402-01 Units: ppbv
Sample Type: Field Sample

Sample DateTime: 2232013 0000
Sample ID; 302233504 Units: ppbw

Sample Dare Time: 312015 00:00
SampleID: 5030916-01 Units: ppbv

Sample Type: Field Sample Sample Type: Field Sample

Acetonitrile 0.084 Argtonitrile .08 Acetooitrils 0150
Arerylens 0789 Aggtylena 0463 Arerylens 0413
Arrolein 0170 Acrolein 0312 Acroleim 281
Acrvlonitrile ND Acrylopitrile KD Acrvlonitrila WD
tert-Amy] Methyl Ether ND tent-A4my] Methy] Ether ND fert-Amyl Methyl Ether WD
Benzene 0210 Benzenz 0.130 Benzene 0.182
Bromaochloromethane ND Bromechloromethane D Bromochloromethane ND
Bromodichloromethane ND Bromedichloromethane D Bromodichloromethane ND
Bromaform ND Bromofarm KD Bromaform ND
Bromomethanz 04010 Bromomethane 0.015 Bromomethans 0011
1.3-Buradizne 0.026 1.3-Bufadiens 0014 1.3-Butadiens 0028
Carbon Disulfide 0011 Carbon Dizulfide 0.012 Carbon Disulfide 0013
Carbon Tetrachloride 0120 Carbon Tetrachlorde 0114 Carbon Tetrachloride 0080
Chlerobenzene 0.008 Chlarchenzens D Chlorobenzene ND
Chloroethane ND Chlareethane 0.027 Chloroethane WD
Chloraform 0018 Chlorofarm 0.018 Chloroform 0016
Chloromethanz 0716 Chloromethane 0.714 Chloromethans 0422
Chleroprens ND Chlaroprens KD Chloroprens ND
Diibromach loromethans 0.003 Dibremoechioramethans 0.004 Dibromochloremethane ND
1.2-Dibromoethans ND 1.2-Dibromoethans ND 1.2-Dibromesthans ND
m-Dichlorebenzens ND m-Dichlorobenzens ND m-Dichlorobenzens ND
o-Dichlerobenzene ND o-Dichlorohenzens D o-Dichlerobenzens ND
p-Dichlerobenzens ND p-Dichlorobenzens KD p-Dichlerobenzens ND
Dichloredifiuoromethans 0.580 Tichlorodifuoromethane 0.503 Dichloredifluoromethane 0500
1.1-Dichloroethans ND 1.1-Cichlorosthane D 1.1-Dichloroethane WD
1.2-Dichloroethans 0.021 1.2-Cichloreethane n.o1e 1.2-Dichloroethane 0019
1.1-Dichloroethens ND 1.1-Cichlorosthens ND 1.1-Dichlorosthene WD
cis-1,2-Dichlorosthylans ND ciz-1.2-Dichloroethylzne ND cis-1,2-Dichlorosthrylens WD
irans-1.2-Dichlorostbylens ND trans-1,2-Cichloroethylene KD irans-1,2-Dichloroethylene WD
Dichloremethane 0228 Dichloromethane 100 Dichloremethans 0.79g
1.2-Dickloropropane ND 1.2-Dichloropropans WD 1,2-Dichlorapropana ND
cis-1,3-Dichlaropropens ND ciz-1.3-Dichloropropens ND is-1.3-Dichloropropene WD
trans-1.3-Dichloropropsns ND trani-1,3-Dichlaropropens ND trns-1,3-Dichlorepropens ND
Dichlorecetraflucroethans 0020 Dichlorotetrafuoroethane 0.017 Dichlorocetrafluoroethans 0013
Ethyl Acrylate ND Eitbyl Acrylate KD Ethyl Acrylate WD
Ethyl tert-Buryl Ether ND Ethyyl tert-Buty] Erther WD Ethyl tert-Buryl Ether WD
Ethylbenzens 0014 EthyTbenzene 0.012 Ethylbenzens 0022
Hexachlore-1.3-butadiene ND Henachloro-1.3-buradiene ND Hexachloro-1.3-butadiens 0019
Methy] Isobutyl Ketone 0.008 Methyl sobury] Fetone 0.020 Methy] Eobutyl Ketone 0023
Methy] Methacrylate ND Methyl Methacrylae WD Methy] Methacrylate WD
Mathy] tfer-Butyl Ether ND Methy] tert-Buary] Ether ND Mathy] fert-Butyl Ether WD
n-Octane 0017 n-Octane 0.039 n-Octane 0021
Propylens 0327 Propylene 0.407 Propylens 0331
ShTene 00135 SyTens KD SRS 0027
1.1.2.2-Tatrachloroethane ND 1.1,2.2-Tetrachloroethane KD 1.1,2.2-Tetrachloreethans WD
Tetrachloreethylens ND Tetrachloroethylene WD Temachloroethylens 0012
Toluens 0.092 Toluens 0.063 Toluens 0313
1.2.4-Trichlorobenzens ND 1.2 4-Trichlarobenzens ND 1.2,4-Trichlorobenzzne 0026
1.1.1-Trichloroechans ND 1.1,1-Trichlaroethane 0.008 1.1,1-Trichloroethane 0004
1.1.2-Trichloroechans ND 1.1,2-Trichlaroethane D 1.1.2-Trichloroethane WD
Trichloroethylene ND Trichlioroethylens WD Trichloroethylens WD
Trichlorofiuoromathane 0258 Trichlorofluoromethane 0124 Trichlorofuoromethane 0222
Trichlorotriflueroethane 0.082 Trichlorotriffuorosthane 0.073 Trichlorotrifluoroethane 0076
1.2.4-Trimethylbenzens 0.007 1.2 4-Trimechylbenzens 0.008 1.2,4-Trimethylbenzene 0018
1.3.5-Trimethylbenzens ND 1.3, 3-Trimechylbenzens ND 1.3, 3-Trimethylbenzene 0006
Vinyl chleride ND Vinyl chloride KD Vinyl chloride WD
mp-Kylene 0029 m.p-Kylens 0.022 m.p-Xylene 0048
0-Xylkns 0011 o-Xvlene 0.008 o-Xylkene 0023
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Appendiv A
Sample Date Time: 372015 O0:00
Sample ID- 5031202-01 Units: ppbv
Sample Type: Field Sample

CRNM VOC Sampling Results
Sample DateTime: 3132015 0000
Sample ID:  5031712-01 Units: pphw
Sample Type: Field Sample
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Sample Dare Time: 37182015 00:00
SampleID- 503241101 Units: ppbw
Sample Type: Field Sample

Aretonitrile 0.131
Arerylens 0471
Arrolsin 0236
Acrvlonitrile ND
tert-Amyl Methyl Ether ND
Benzene 0177
Bromaochloromethane ND
Bromodichloromethans ND
Bromaform 0.006
Bromomethane 0014
1.3-Buradiene 0012
Carbon Disulfide 0.031
Carbon Tetrachloride 0103
Chlorobenzene 0.006
Chloroethane 0.016
Chloroform 0.020
Chloromethane 0577
Chloroprens ND
Dibramachloremsthans 0.005
1.2-Dibromosthans ND
m-Dichlorobenzene 0.006
o-Dichlorobenzens 0.007
p-Dichlorobenzene 0007
Dichlorediflurromethans 0535
1.1-Dichkleroethans ND
1.2-Dichleroethans 0023
1.1-Dickleroethene 0.006
cis-1,2-Dichlarostbylens ND
trans-1.2-Dichloresthylane WD
Dichloremethane 0.090
1.2-Dichloropropane WD
cis-1.3-Dichlaropropens ND
trans-1,3-Dichloropropens ND
Dichlorecetratiuoroethame 0.021
Ethyl Acrylate ND
Ethyl tert-Bury] Ether ND
Ethylbenzens 0017
Hemachlore-1,3-hutadiens 0.018
Methv] Isobutyl Ketone 0013
Methy] Methacrylate ND
Methy] ten-Butyl Ether ND
n-Dctane 0.020
Prapylens 0232
ShiTene 2010
1.1.2.2-Tetrachlorosthane 0.006
Tetrachloresthylans 0.007
Teluene 0094
1.2, 4-Trichlorabenzens 0024
1.1.1-Trichloroethans 0.009
1.1.2-Trichloroethans ND
Trichloroethylene ND
Trichlorofiuaromethane 0250
Trichloromrifluorosthans 0.088
1.2, 4-Trimethylbenzene 0012
1.3, 5-Trimethylbenzene 0.007
Vinyl chloride ND
mp-Kylene 0033
a-Nylene 0014

Arstonitrile 0100
Aretylens 0.281
Arrolain 047
Arrylopitnle ND
tert-Amy] Meths] Ether ND
Benzens 01
Bromochleromethans ND
Bromodichloromethane D
Bromoform D
Bromomethane 0.007
1.3-Bufadiens 0.015
Carben Disulfide 0.007
Carben Tetrachlorde 0.085
Chlarobenzens KD
Chlarosthane KD
Chlaroform 0.012
Chlaromethans 0313
Chlaroprane KD
Dibromochloromathans KD
1,2-Dibromaethans ND
m-Dichlorobenzene KD
o-Dichlorobenzens ND
p-Dichlorobenzens KD
Dichlorodifluaromethane 0434
1,1-Dichlorosthane D
1.2-Dichloroethane 0.014
1.1-Dichloroethens D
cis-1.2-Dichleroethylene D
irans-1,2-Dichloroethylens ®D
Dichloromethane 0.163
1.2-Dichlaropropans KD
ciz-1.3-Dichleropropens KD
trans-1,3-Dichloropropens KD
Dichlorotetrafluorosthane 0.013
Ethryl Acrylate KD
Ethryl tert-Buty] Ether ND
Etbrylbenzene 0011
Hevxachloro-1,3-butadiene 0.02
Methyl [zobury] Estone 0017
Methyl Methacrylars D
Methyl tert-Bary] Ether D
o-Octane 0.014
Propylens 0.231
Sryrene KD
1.1,2.2-Tetrachloroethane ND
Tetrachlorosthylens ND
Taluens 0.062
1.2, 4-Trichlarohenzena 0.024
1.1,1-Trichlaroethane 0.003
1,1,2-Trichlaroethane ND
Trichlorosthvlens KD
Trichlroflzoromethans 0.204
Trichlorotrifraoresthans 0.068
1.2, 4-Trimethylbenzene 0.009
1.3,5-Trimethylbenzens KD
Wiyl chloride ND
m.p-Xylene 0012
o-Xvlene 0011
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Aretonitrile 0113
Arerylens 0350
Arrolsin 0112
Arrylonsimile KD
tert-Amyl Methyl Ether ND
Benzene 4110
Bromaochloromethans ND
Bromodichloramethane ND
Bromaform ND
Bromomethans 4010
1.3-Butadiene 0014
Carbon Disulfide 0006
Carbon Tetrachloride 0.10%
Chlorobenzene WD
Chleroecthans ND
Chleraform. 0014
Chloromethans 0433
Chleroprans ND
Ditromochloremsthans WD
1.2-Dibromosthang KD
m-Dichlerobenzene KD
o-Dichlorobenzene ND
p-Dichlorobenzene KD
Dichlorodiflusromethans 0534
1,1-Dichloroethans ND
1.2-Dichloroethans 0013
1.1-Dichloroethens ND
cis-1.2-Dichloresthylens ND
tranz-1, 2-Dickloreethylene ND
Dichloromethane 0.0a0
1.2-Dichloropropane WD
cis-1.3-Dichlorepropens WD
tran:-1.3-Dichloropropens WD
Dichlororetrafiuoroethans 0016
Ethyl Acrylate ND
Erthyl tert-Buryl Ether ND
Ethylbenzens 0013
Hexachlore-1,3-butadiens a9
Methy] obutyl Ketone 4010
Methy] Methacrylate ND
Methy] tert-Buty] Ether ND
n-Octane 0014
Propylens 0.10%
ShyTens WD
1,1.2.2-Tetrachloroethans ND
Temachloroethylene WD
Toluene 0052
1.2 4-Trichlorobenzene 0023
1.1.1-Trichloroethane 0004
1,1.2-Trichloroethane ND
Trchloroethylene ND
Trchlorofworomethane 0253
Trchlorotrifhioroethans 0080
1.2 4-Trimathylbenzene 001z
1.3.5-Trimethylbenzene ND
Winyl chloride ND
m p-Xylene 0025
o-Nyleme 0013
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Appendix D
Metals Raw Data

83



Appendix D CRNM Metals Sampling Results Pagelof
Sample Date Time: 122572014 00:00 Sample Date Time: 1122015 00:00 Sample Date Time: 1/30/2015 0000
EM Type: PMIL0 PM Type: EMIO PM Type: PMI10
Sample Type: Field Sample Sample Type: Field Sample Sample Type: Field Sample
ID: 4123110-03 ID: 501150104 ID: 5020511-04
Units ng'm3 Units nzm3 Units ngm3
Antimony 017 Antimony 0.203 Antimeny 0059
Arsenic 0.33 Arsenic 0.008 Arsenic 0054
Berllinm 00 Berylliom 0.0007 Baryllium ND
Cadmium 0.04 Cadminm 0.026 Cadminm 0.006
Chromium 312 Chromium 418 Chromium 3.03
Cobalt 0.03 Cabalt 0.010 Cobalt 0.006
Lead Q.80 Lead 0400 Lead 0113
Manganese a0 Manganezs 148 Manganese 0.308
Meroury 0.005 Mercury 0.010 Meroury 0003
Nickel 017 Wickel 0.832 Nickel 0104
Selenium 010 Seleninm 0.033 Selenium WD
Sample Date Time: 123172014 00:00 Sample Date Time: 1/18/2015 00:00 Sample Date Time: /52015 00:00
FM Type: PMI10 PM Type: PMIO PM Type: PMI1D
Sample Type: Field Sample Sample Type: Field Sampls Sample Typs: Field Sample
ID: 3010721-04 ID: 5012207404 ID: 5021121-03
Units ngm3 Units ngm3 Units ngm3
Antimany 022 Antimony 0.564 Antimemy 0466
Arsenic 037 Arsenic 0.181 Arsenic 0038
Bendlinm WD Berylliom 0.000 Beryllium 0014
Cadminm 0.06 Cadmim 0076 Cadminm 002
Chromium 1463 Chromimm 378 Chromium 14
Cobalt 0.03 Cabalt 0.032 Cobalt 0059
Lead 07 Lead 0.470 Lead 0461
Manganese 407 Manganezs 443 Manganese 498
Mercary 002 Mercury 0012 Mercury 0021
Nickel KD Wickel 0.383 Nickel 0346
Selenium 019 Seleninm 0243 Selenium 0112
Sample Date Time: 1/6/2015 00.00 Sample Date/Time: 172472015 00:00 Sample Date/ Time: 21172015 00:00
PAL Type: PMI10 PM Type: PMIO PM Type: PMI1D
Sample Type: Field Sample Sample Type: Field Sampls Sample Typs: Field Sample
ID: 5011418-04 ID: 5012716403 ID: 5021829-03
Units ngm3 Units ngm3 Units ngm3
Antimany 0377 Antimony 0247 Antimony 0.504
Arsenic 0.017 Arzenic 021 Arsenic 0.051
Bendlinm 0.011 Berylliom 0.003 Beryllium 0.01e
Cadmium 0.0 Cadminm 0.034 Cadminm 0029
Chrominm 370 Chromium 384 Chromim 343
Cobalt 0.028 Cabalt 0.038 Cobalt 0083
Lead 0.302 Lead 0364 Lead 0.504
Manzanese 178 Mangane:z= 182 Manganese 6.71
Mercury 0012 Mercury 0.004 Mercury 00146
Nickel 0.233 Nickel 0287 Nickel 0358
Selennim 0148 Seleninm 0.113 Selenium 0056
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AppandizD CRNM Metals Sampling Results Fage 14f2

Sample Date Time: 21772005 00:00 Sample Date'Time: 372015 00:00
PM Type: PMIO PM Type: EMID
Sample Type: Field Sample Sample Type: Field Sample
Im: 5022402-04 1D 50312024
Units ngm3 Units ngz/m3
Antimany 0.161 Antimeny 0.300
Arsenic 0.015 Arzemic 0.282
Benllinm 0.012 Beryllinm 0.014
Cadmium 0.038 Cadmium 0.036
Chromium 331 Chromnm 361
Cobalt 0138 Cabalt 0134
Laad 0.509 Lead 0.691
Manzanese a8s Mangzanese 333
Mercury 0.005 Mercury 0.006
Nickel 0.460 Wicksl 0.610
Selenm KD Seleninm 0.160
Sample Date Time: 22372015 00:00 Sample Date'Time: 3/13/201% 00:00
PM Type: PMI0 PM Type: PMI10
Sample Type: Field Sample Sample Type: Fiald Sampla
m: 502253802 ID: 503171244
Units ng'm3 Units ng'm3
Antimany 0109 Antimeny 0.433
Arsenic 0109 Arzemic 0.090
Benyllinm 0.012 Beryllinm 0.013
Cadmium 0.014 Cadmium 0.040
Chromium 457 Chromium 417
Cobalt 0.031 Cabalt 0.097
Lead 0.567 Lead 0.482
Manzanese EX] Manzapess 6.38
Mercury 0.017 Mercury 0.006
Nickel 0.504 Wicksl 0.483
Selenum 0.007 Selenium 0.084
Sample Date Time: 37172015 00:00 Sample Date'Time: 3/19/2015% 00:00
PM Type: PMIO PM Type: EMID
Sample Type: Field Sample Sample Type: Field Sample
Im: S030016-04 1D 503241144
Units ngm3 Units ngz/m3
Antimany 0.168 Antimeny 0254
Arsenic 0.884 Arzemic one
Benllinm 0.014 Beryllinm 0.013
Cadmium 0.028 Cadmium 0.041
Chromium 123 Chromnm 316
Cobalt 0.019 Cabalt 0.063
Laad 0377 Lead 0.794
Manzanese 144 Mangzanese 485
Mercury 0.014 Mercury 0.013
Nickel 0.288 Wicksl 0.564
Selenm 0113 Seleninm 0234

85



Appendix E

Statistical Summaries
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Appendix F

Risk Factors Used Throughout the Report
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APPENDIX B

VOC COC FORMS
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ERG Lab ID #

Canister Number: |/
Lab Initial Can. Press. ("Hg):
Date Can. Cleaned: 4,
Collection Date: ~ Cleaning Batch #:

Options
SNMOC (YIN): Duplicate Event (Y/N):
TOXICS (Y/N): y Duplicate Can # :

f i

Relinquished by: AD Date: A il

- —— — — —— — — — —— — — — —— — — ———— —_—_— . — e =

Ay " Dater )2 J1C /)4
Sys. #: .8 MFC Setting:
4 Elapsed Timer Reset (Y/N):
Field Initial Can. Press. ("Hg): : Canister Valve Opened (Y/N).
RecoveryDate: | | /.. g Sample Duration (3 or 24 hr): .
Operator: ‘ S Elapsed Time: |
Field Final Can. Press. ("Hg): ""'2,.. - i Canister Valve Closed (YIN):
Status:  VALD  VOID (Circleons)
Relinquished by: = | e Date; 1T/ 20 )y £
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg):
Comments: ; l VASTE =
| i o ———— adiads s 55 — —
White: Sample Traveler Canary: l:ab Copy Pink: Field Copy
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ERG Lab ID #

Canister Number:
Lab Initial Can. Press. ("Hg): £
v Date Can. Cleaned:
Collection Date: Cleaning Batch # :
Options
SNMOC (Y/N): Duplicate Event (Y/N):
TOXICS (YIN): Duplicate Can #:
Relinquished by: 1% Date: - -
e wi. Date: | /14
S')G. # MFC Setting:
Elapsed Timer Reset (Y/N): V
Canister Valve Opened (Y/N): Z
------------- ‘—r\—--—-—-—-—?QF-—-—-—-—-—-—--—-—-—-—-—-—--—-—~
Ve /) Sample Duration (3 or 24 hr): b
g 4 o Elapsed Time: 9 4
Fleld Final Can. Press. ("Hg): o e Canister Valve Closed (Y/N): Y
Status: VALID VoID (Circle one)
Relinquishedby: | |© | Date:_L ') /IS
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg)
Comments: | a Al y { |
White: Sample Traveler Canary: Lab Copy Pink; Field Copy
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ERG Lab ID #

Canister Number:
Lab Initial Can. Press. ("Hg):
Date Can. Cleaned: /
-~ Cleaning Batch # :
SNMOC (Y/N): Duplicate Event (Y/N):
TOXICS (Y/N): : Duplicate Can # :
Relinquished by: Date:
Ko bl Date: 1 /) /14
EB )\ Sys. #: MFC Setting:
Elapsed Timer Reset (YIN):
Fleld Initial Can. Press. ("Hg): ~ - Canister Valve Opened (YIN):
RecoveryDate: _ [1| /(5 / I Sample Duration (3or24 hr): |
Operator:  |* 101 | le Elapsed Time: oo " “+ ]
Field Final Can. Press. ("Hg): | . L Canister Valve Closed (YIN): '
—— /
Status: VALID | VOID (Circle one)
Relinquisﬁéd by: k it | Date: =y IS
VALID VOoID (Circle one) Lab Final Can. Press. ("Hg):
Comments: 4 ‘. AN
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Site Code: Canister Number:
City/State: ' Lab Initial Can. Press. ("Hg):
AQS Code: ‘ | Date Can, Cleaned:

Collection Date: J / !"‘ / / . ,J' : Cleaning Batch #:
[ -
Options ! \
SNMOC (YIN): :l / Duplicate Event (Y/N):
TOXICS (Y/N): / Duplicate Can #:
Relinguished by: ) Date: 14
{ Date: VI
Vil L] Sysift u MFC Setting:
Ve /A : Elapsed Timer Reset (Y/N): /
Field Initial Can. Press. ("Hg): .~ Canister Valve Opened (YIN):
Il
Sample Duration (3 or 24 hr): '
Operator: { Elapsed Time: : &
Field Final Can. Press. ("Hg): : Canister Valve Closed (Y/N):
Al
Status: VALID VoID (CIrch one)
Relinquished by: _ [ty Date: |
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg):
Comments: gAL . L ' «"‘ / JS,
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Canister Number:
Lab Initial Can. Press. ("Hg):
Date Can. Cleaned: '
,"J Cleaning Batch #: |
kil
SNMOC (YIN): |/ Duplicate Event (Y/N):
TOXICS (YIN): / Duplicate Can # :
Relinquished by: Date:
Date:
Sys. #: MFC Setting:
i Elapsed Timer Reset (YIN):
& Canister Valve Opened (Y/N):
) Sample Duration (3 or 24 hr):
A Elapsed Time:
Field Final Can. Press. ("Hg): Canister Valve Closed (Y/N):
Stalus: VALID VOID (Circle one)
Relinquished by: Date:
Date:
VALID voID (Circle one) Lab Final Can. Press. ("Hg):

White: Sample Traveler

Canary: Lab Copy

Pink: Field Copy

il
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Canister Number: P

Lab Initial Can. Press. ("Hg):

. Date Can. Cleaned: / ‘
- -
| J17/} Cleaning Batch # 925
7 !
\
SNMOG (Y/N): \J Duplicate Event (Y/N):
TOXICS (Y/N): ) Duplicate Can # :
Relinquished by: m Datey. =399
Received by: Date:
: 3
Operator: Sys. #: MFC Setting:
Setup Date: Elapsed Timer Reset (Y/N):
Field Initial Can. Press. ("Hg): Canister Valve Opened (Y/N):
........................ B e e e
: Ol/ig/1c Sample Duration (3or24 hr): = L
Operator: 1L I 1Li+] - Elapsed Time: ySL 49
Field Final Can. Press. (Hg): _— 1 Canister Valve Closed (YIN):
PP : 7
Status:  VALID = VOID (Circle one)
Relinquished by: © I || Date: LAV
I
Received by: Date:
Status: VALID VoID (Circle oﬁe) Lab Final Can. Press. ("Hg):
If void, why:
Comments: LA o R © Y e ¢ | fiX Y
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Canister Number;

Lab Initial Can. Press. ("Hg):

DateCan.Cleaned: |/ //
Cleaning Batch # : /Y
SNMOC (YMN): | Duplicate Event (Y/N):
TOXICS (Y/N): / S Duplicate Can #:
Relinquished by: (Mb ' Date: H1°
Receivedby: |\~ | ) Date:_C1 /iy /i S
1]
Operator: | = | Y Sys. #: MFC Setting:
SetupDate: | /11 /1 Elapsed Timer Reset (Y/N): \g
Field Initial Can. Press. ("Hg): 2 Canister Valve Opened (Y/N):
/1 Gl Sample Duration (3 or 24 hr):
AN Elapsed Time:
Field Final Can. Press. ("Hg): Canister Valve Closed (Y/N): [

Slatus: VALID VOID (Circle one)
Relinquished by: /| /[ ' Date: / /7

__-.._-.__.._-_-__._-._.-....___.._.-._::._’. .............................
Received by: -vf- Date:
Status: VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
If void, why:
Comments: S ivwhl. < 4 48 sunin A\ Vi34 /i
——r
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Canister Number: [

e =  TTT
Lab Initial Can. Press. ("Hg): '~
/ Iy
N Date Can, Cleaned: | ///. /]
] y 71 —
215 /] Cleaning Batch # : (~244Y
—
SNMOC (Y/IN): Duplicate Event (Y/N):
TOXICS (YIN): Duplicate Can # :
Relinquished by: | Date: - i~
Received by: Date:__| /AR /L’
1
Operator: | Sys. # MFC Setting:
Setup Date: 4 Elapsed Timer Reset (Y/N):
Field Initial Can. Press. ("Hg): a 2 Canister Valve Opened (Y/N):
RYLAWS Sample Duration (3or24 hr): = = [
Operator: R 1t Elapsed Time: _ <1 ']
—_— o :
Field Final Can. Press. ("Hg): 6 L0 Canister Valve Closed (YAN):
Status: VALID VoID (Circle one)
Relinquishedby: |© 1 [ L S pater: O Jot Jiv
Received by: A Date:
Status: VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
If void, why:
Comments: v
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Canister Number:

Lab Initial Can. Press. ("Hg): '
Date Can. Cleaned: 4 ,/ "
Collection Date: U | Cleaning Batch # : LU
Options , ) e
SNMOC (YN): |/ | Duplicate Event (Y/N):
TOXICS (Y/N): ] Duplicate Can # :
Relinquished by: Date:
{ Date: * * = Ol/= 1))
/ s'}s. # MFC Setting:
' Elapsed Timer Reset (Y/N): Yy

Canister Valve Opened (Y/N): ‘[’

. Sample Duration (3 or 24 hr):

o Elapsed Time:
Field Final Can. Press. ("Hg): Canister Valve Closed (Y/N): ‘Z
Status:  VALID  VOID  (Circle one) N
Relinquishedby: |~ | - Date: 0 | /2“1 /1
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg):
Comments |/ /1
- 4
R { H | /
{ “ Lo
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Canister Number: ' )
Lab Initial Can. Press. ("Hg): ___
p Date Can. Cleaned:
Ay (/ 1S Cleaning Batch # :
Y
SNMOC (Y/N): NS Duplicate Event (Y/N):
TOXICS (Y/N): Vi Duplicate Can # :
Relinquished by: ' Date:
......................... o R S S S |
‘ Date:
Sys. #: AN MFC Setting:
/ Elapsed Timer Reset (Y/N):
Canister Valve Opened (Y/N):
3/ L9 Sample Duration (3or24hr); __— '
(2, 1L Elapsed Time: = i
Field Final Can. Press. (*Hg): Canister Valve Closed (Y/N): Y
Status: VALID VoID (Circle one)
Relinquishedby: |~ | | Date: [« /i
Received by: Date:
Status: VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
If void, why:
Comments:
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Canister Number: J (f/ L."
Lab Initial Can. Press. ("Hg):
{:- Date Can.Cleaned: | /< ¢ // §
Collection Date: ___ |~ | | ) Cleaning Bateh#: ) (/{5
Options ay
SNMOC (Y/N): r'j g Duplicate Event (Y/IN):
TOXICS (YIN): \/ 4 Duplicate Can#:
Relinquished by: Date:
Receivedby: ¥ - 1/ " pae: /% /11

LA sy MFC Setting:
> Jo<q |1y Elapsed Timer Reset (YN): Y
Canister Valve Opened (Y/N): g

Sample Duration (3 or 24 hr): &

Elapsed Time: LC7
Field Final Can. Press. ("Hg): 2 P Canister Valve Closed (Y/N):
Status: - VALID VoID (Circle one)
Relinquishedby: £ 11 1/ s Date: 2 e f1 T
_________________ ’ — ———— - —— - —————— - —— - ——— - ——
Date:
VALID VoID (Circle one) Lab Final Can. Press. ("Hg): i
Comments: LAASEAL 5 DA A Yun ovy /1
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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731
[0
i

Canister Number:

.’ . - r
4 i Lab Initial Can. Press. ("Hg): _ * k-
/ Date Can. Cleaned: /<41
— / | ) / / (/ i Cleaning Batch # : e el
T -
SNMOC (Y/N): )L/ ; Duplicate Event (Y/N):
TOXICS (YIN): / Duplicate Can # :
Relinquished by: MD { Date: [/ €
LA 1Ly o Date 2 /i Ji5
KA Ty Sys. # MFC Setting:
02 [l 15 Elapsed Timer Reset (Y/N): Y
Field Initial Can. Press. ("Hg): P Canister Valve Opened (YIN): _
v DSBS Sample Duration (3or 24 hr): _— -
B 1 by Elapsed Time: _ ~ ]
Field Final Can. Press. ("Hg): - isvi Canister Valve Closed (Y/N): Y
Status: _VALID VoID (Circle one)
Relinquishedby: /[~ /| ., M pate: 2 /IS
__________________ f IEF gt SR ol s e o S B SR s
e
Received by: Date:
Status: VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
If void, why: s
Comments: | { T h [ it
Gy
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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M

._r; -4
Lab initial Can. Press. (Ho): 7.

v {
Date Can. Cleaned: .~~~ - =

Canister Number:

==

Collection Date: 2515 | Cleaning Batch#: | "/
Options
SNMOC (Y/N): > Duplicate Event (Y/N):
TOXICS (YIN): Duplicate Can #:
Relinguished by: Date:
P (L Dalte: S22/
AL sy MFC Setting:
2 /2 /1 Elapsed Timer Reset (YIN): |
< ’ Canister Valve Opened (YIN):
RAJ2H /5 o Sample Duration (3 or 24 hr) ~;
Operator:  /© /[ (v / Elapsed Time: 3
Field Final Can, Press. ("Hg): e Canister Valve Closed (Y/N): Z
Status:  VALID VoID (Circle one)
Relinquished by: .. Date: [y /i
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg):
G
Comments: v Lo A : \ ‘t i eX 1T
{
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

(I . Canister Number: 7
- [
Lab Initial Can. Press. ("Hg): Vs
Date Can. Cleaned:
b Cleaning Batch #: /
|
SNMOC (YIN): i Duplicate Event (Y/N):
TOXICS (Y/N); y Duplicate Can # ;
i oy LA
Relinquished by: Date: f=I0A 7
& { Date: / /
AN T R MFC Setting:
>/ / Elapsed Timer Reset (YN): _
Field Initial Can. Press. ("Hg): — — | Canister Valve Opened (YIN): [
2fod )13 ‘ Sample Duration (3or24 hr): <4
1’1—14_ Elapsed Time: 2 2.4 9
Field Final Can. Press. ("Hg): — ~~ Canister Valve Closed (YIN): __/
Status:  VALID VOID (Circle one) :
Relinquished by: /<1 /11| pate: = )4 )15
e R s RS
Date:
VALID VOID (Circle one) Lab Final Can. Press. ("Hg):
Comments: [~ L. S i ! Joidt 3.
PN
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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\
\
ERG Lab ID # ‘

™ | \ & i
(' ¢ )M Canister Number: N5

4 Lab Initial Can, Press. ("Hg): |
Date Can. Cleaned: i
4/ ) /. ; Cleaning Batch #:
SNMOC (Y/IN): Duplicate Event (Y/N):
TOXICS (Y/N): Duplicate Can # :
Relinquished by: Ub Date:__\'ﬁw_':;
Received by: | F 1111/ Date: 2 /23 /)
7
HIZvlio/ — sys.# { MFC Stting:
2 f O] ‘ Elapsed Timer Reset (Y/N):
Field Initial Can. Press. ("Hg): e il Canister Valve Opened (Y/N): f/'
/% b Sample Duration (3 or 24 hr): 4 .0
JCE VL Elapsed Time: D) 50 <5
Field Final Can. Press. (*Hg): sl . Canister Valve Closed (Y/N): ":[
Status:  VALID voID (Circle one) /
Relinquished by: |~ |\ idpate: - /> )1 T
._e.:q?'if.i?y_.'_._-_._:'_._-__'_‘._'a_te_ __________________________
Date
VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
Comments: CLe 7 e e & 200 5/ ¢ e
;
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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SNMOC (Y/N):

TOXICS (YIN):

Relinquished by:

Operator: | /']

|Field Final Can. Press. ('Hg): —

Status: ~ VALID VoID
{

(Circle one).

ERG Lab ID # |

Canister Number:

Lab Initial Can. Press. ("Hg):
Date Can. Cleaned:

Cleaning Batch # :

Duplicate Event (Y/N):

Duplic_aie. Can#:

MFC Setting:

Elapsed Timer Reset (Y/N):
Canister Valve Opened (Y/N):

Sample Duration (3 or 24 hr):

Elapsed Time: Y S i A4Y

Y

b

24 A

Canister Valve Closed (YIN): /.

Relinquished by: | | | [ oDate: 2 1T HT
................... e o (T S e OIS | |
 Date:
VALID VOoID (Circle one) Lab Final Can. Press. ("Hg):
Comments: ‘ R { I L S [T /’ i
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Canister Number:
Lab Initial Can. Press. ("Hg):
Date Can. Cleaned: ‘ //‘
Cleaning Baich # : i
SNMOC (Y/N): A g Duplicate Event (Y/N):
TOXICS (Y/N): ’ Duplicate Can # :
Relinquished by: LA % Date: 0112 \
Receivedby:  « [ |l | Date; 5 /i1 /!
]
Operator: | | [l b/ sys.# * MFC Setling;
Setup Date: [1Y [i3 Elapsed Timer Reset (YIN):: Y
Field Initial Can. Press. ("Hg): Canister Valve Opened (YIN):
O3 Sample Duration (3or 24 hr)y: 1 [\
operator. | [ | [\ F Elapsed Time: : cdfy |
Field Final Can. Press. (Hg):  — | {Hy Canister Valve Closed (YIN): __
Status: +  VALID VOoID (Circle one) 4
/ ol
Relinquished by: 1~ /> /| "y 6 / /
Date:
VALID VoID (Circle one) Lab Final Can. Press. ("Hg):
Comments: Savvuud sy S 4o L ¢ (19 /1T
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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APPENDIX C

CARBONYL COMPOUNDS COC FORMS
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ERG Lab ID #

Collection Date: 14911y
Cartridge Lot# .. ~ | <!/" el

Duplicate Event (Y/N):

| Recevedby: K 141 /Ley Date: |7 [/0144

! { e
SetUpDate: | 2 /24 /14 Operator: | J {4 (| sys. & (L VAT 4
Pre-Sampling Rotameter Reading (cc/min): | = 4. © Elaz; Timer Reset (YIN): %/

e e e B e fame e e B s e e B o s b ey o
|2 Joq /i4- Sample Duration (3or24 hr): 1 |
NGy Elapsed Time: QO 0L
|Post Sampling Rotameter Reat:iing (cc/min): o Status: VALID(':vdl'Ii (Circle one)
Cartridges Capped (Y/N): 3 ’
: Relinquished by: | |/ {1y '/ T pate I J2N ¥
i —  — ——— — — — — e —— — ——— — — - —— —

Received by: A

Status: ~ VALID ~ VOID ¢csrc|dto;é) - Temperature: =2
If void, why: g

Sample Volume (total Liters):

Comments: /Lol il/jv//t;—. P de A Ak Al B il
] y g y ]
) ek LAt | ¥ 2 4 L:&?"\‘ b . * / AL gt
‘»-“ PR ,,‘ ! hw b (4 i l'\. ‘,”: } ¥ T AL, i-( y 1
twag | Bogo Ak v (! |'.g¢AL'Lv:. by I. L :
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date: X1y
Cartridge Lot# /[ ‘1) Ji/
Duplicate Event (Y/N):

\=2 //L !/4—
setUpDate: | 2- /29 /4 Operator l/- /(u[ Sys. #

Pre-Sampling Rotameter Reading (cc/min): . Elapsed Timer Reset (Y/IN): _/

Cl/oa/i5 4 Sample Duration (3 or 24 hr): _— “1~
Operator: | 1 1\ Elapsed Time:  (0C O U
Post Sampling Rotameter Reading {cc/min): Y staws: VAU@ (Circle one)
Cartridges Capped (Y/N): _ —
Relinquished by: | [ Lo . Date: (l/r&/l 5
Received by: . Date:
Status: ~ VALID © VOID (cm% G SRR T
If void, why: I
Sample Volume (total Liters):

eyl

Comments: ("‘m'-l <tk o [,Ol‘-‘ .‘( Loy fL-ﬁ*,h«:\ & ,—;' o) F /L uA(f".l

White: Sample Traveler Canary: Lab Copy Pink: Fleld Copy
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CRAAN Collection Date: L)Xy

Cartridge Lot# /1t 2l A
Duplicate Event (Y/N):

i
Set-UpDate: _ 0| )2 /1 v Operator: 1% | L) Sys. # <
Pre-Sampling Rotameter Reading (ce/min): Elapsed Timer Reset (Y/N):

..... e e TR e G

|Recovery D_:? m / / LLKJ Sample Duration (3 or 24 hr): &% b
operator. KBy ' Elapsed Time:

|Post Sampling Rotameter F!oeding (cclmin): A1 Status:  VALID Q‘loaf:“ (Circle one)

|Cartridges Capped (YIN): ¥ e

Relinquished by:

Received by: j
Status: VALID VOID
If void, why:

Sample Volume (total Liters):

oz Byawin

Comments: O'(i (\Ff' Uy M 1‘(; ,,l[ﬂaLL-H {:'()W-N ("[(n\‘u-(‘lc

raw nvy (l/(ll/l":

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID# el

AIN OF CUSTOL

Collection Date: 1B/

Cartridge Lot #: dﬁ??'w‘H E

Duplicate Event (Y/N):
pate: [ -5-15
| Received by: k.l‘—-.jr\«&/bcl Date: C| /o3 /IS

|set-UpDate: | /08’/15' ; Operator: éﬁcl &I Sys. #:
|Pre-Sampling Rotameter Reading (odmin)wéﬂapsed Timer Reset (YIN): _ Y/

|RecoveryDate: | / 1A 15 Sample Duration (3 or 24 hr): &
|  Operator: , /4 !\, ) Ly Elapsed Time: _! ™% ' £

Post Sampling Rotameter Read'ing (ce/min): !ﬂ] L Swms:@ VOID (Circle one)
[Cartridges Capped (Y/N):

Relinquished by: [\ lLaM‘ Ve 0V /18 5

4 Date:

\12./15] 2% & 3ie 020 240U

Comments: QCJM Pw +O |533 g!n M C(L—QL.G\&I on +O
sed 4o Qg cefimin: on e plandic: Llow i fT,
whonm T checkywe gre fpost Llov dhe. £1ow
condnuessly inenenzes . Pre.—San phf\f’w}, s @ W3ITO.
Post - sur-plany o caclotbd e A9 L

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date:_ ([[12
Cartridge Lot #: ro3234044 E
Duplicate Event (Y/N): A
Relinquished by: 5’\}'\5 Date: |- 9215

Receivedby: L 14 L [ o g Date:

{ !

; | : .
|Set-Up Date: _ (| [[‘g‘ﬂi " operator: KB 1 I oy Sys. #:
L
{Pre-Sampling Rotameter Reading (cc/min): Aot Elapsed Timer Reset (Y/N):
Sample Duration (3 or 24 hr):
Elapsed Time:
{Post Sampling Rotameter Reading (cc/min): Status:  VALID VOID  (Circle one)
|Cartridges Capped (Y/N):
I Relinquished by: Date:
Received by‘ % Date:
o VALID VOID  (Circla oney © Temperature:

If void, why: i
|Sample Volume (total Liters): :

Comments: F\de“biﬂmk |\'\HM Lov < OAA xJ«Q-C. db-tl‘

O\ ’/::-:,/IQ‘.

"

oW

43" v

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

DY

Collection Date:  |-12-15

Cartridge Lot#: _)%5%7 2008

Duplicate Event (Y/N):
) 8
Relinquished by: M?’ Date: '-5-19
ecelved by: | . Date: | | R

SetlpDate: C | /1 < JI= operator: {1 /1 / Sys. #: :
Pre-Sampling Rotameter Reading (cc/min): | . / L. Elapsed Timer Reset (YIN): _ )

Recovery Date: _ O] /1<) hy Sample Duration (3or24 hr): 4 (U
operator: {15 [Le) Elapsed Time: 2400

Post Sampling Rotameter ReLding (ec/min): 90403 | Status: .’;\I‘A;CI:D"/ VOID  (Circle one)

Cartridges Capped (YIN): )

Relinquished by: | J[k'»{r Date: 1 // 1l

Received by: ) Date:'
Status:  VALID  VOID © (Gircledne)t T Temperature:

Sample Volume (total Liters):

005032 % B

Comments: S\(l\\\;}/u for © '/l 8'/1 S datr .
]

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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1~

S—
Y

Collection Date:

Cartridge Lot# ) .0 AU Olrlg F
Duplicate Event (Y/N):
Relinquished by: Date
Received by: Y[~ | iy Date: € )/e /1%
SetUpDate: © | /14 | )5~ Operator: ltl 4y fLag Sys#

Recovery Date®_( |/ .© /) : Sample Duration (3 or;fm by _ o4
Operator: _| 1% 1] o Elapsed Time: .~ -
Post Sampling Rotameter Reading (cc/min): | ¥ L. Status: ,\/VAI.ID VOID (Circle one)

|Cartridges Capped (Y/N): { =
| Relinquished by: | 0 ) es] ¢ Date: iy e // )
[]

S
Received by: . Date:
Status:  VALID VOID . (Circle 4 : - Temperature: . e i
If void, why: i

Sample Volume (total Liters): : 5

Comments: .('-(\\\u AL <t +o rli Ar) | ./—-"7‘ / T

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab [D#

Collection Date:

Cartridge Lot #: P AT S
Duplicate Event (Y/N):
Relinquished by: Date
Receivedby: |1 |l Date:_G) J2 (/1§
SetUpDate: (| /= /| Operator: /1 /1~ L Ss#

i . | A~
"’.*_s.“f"."'-‘_%"_‘"i“’_"?‘i'.“i'i"'_"?‘_°°."i"."_.%ﬁf:.f"f."ff’f‘ff‘.‘f’.‘?z%_-.
RecoveryDate: ¢ R /(| /17T Sample Duration (3or24 hr): = </ "¢

operator: _Y {4 1L | Elapsed Time: 0 . ° 2
Post Sampling Rotameter Reading (cofmin): |~ | L. Status: @F VOID  (Circle one)
Cartridges Capped (Y/N): - 5
Relinquished by: /(1% || = ~ Date: o2 /fitfir
......................... BRI e e Sl
Received by: 11 Date:
Status: -~ VALID  VOID - #Circkednds  — Temperature:
If void, why: i
Sample Volume (total Liters): Ll

00 2 1Y E

Comments: “ianewedt. Sad 4o runn o ¢ //' ¢ // e
1 L4

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID# |

Collection Date:
Cartridge Lot #: G 3D 3UCYYE
Duplicate Event (Y/N):

Received by: _|< 1 1 L Date:
SetUpDate: =) /i1 /17 operator ./ Il sys#
Pre-Sampling Rotameter Reading (cc/min): Elapsed Timer Reset (Y/N):

- —————————————— —————————— —_—_ —

Sample Duration (3 or 24 hr):
4 Elapsed Time:
Post Sampling Rotameter Reading (cc/min): Status:  VALID VOID (Circle one)
Cartridges Capped (Y/N): -
Relinquished by: Date:
Received by: - Date:
Status’ ~ VALID  VOID - ;(Circle-or@ i Temperature: ~ -

If void, why: i3
Sample Volume (fotal Liters);

San

r‘(lx‘[.jlnk 7. (('?,;)?L’(MF

Comments: Sciner, Lo, Fiolele Blank. Lor [ /f"'/""' Zun (/a,tl-
i

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Collection Date: _
Cartridge Lot #: 8o~ 23Y0Y Y E

Duplicate Event (Y/N):
Date:
Receivedby: ¥/ || ./ Date: <\ /33 /i T
Set-Up Date: = Jey [T Operator: | Lo Sys. #:

Pre-Sampling Rotameter Reading (cc/min): ||| . CElapsed Timer Reset (YN):

Recovery Date: g A Sample Duration (3 or 24 hr): 4}
Operator: 1/ J4 1| ] Elapsed Time: ok 4

! W ATTR——
Post Sampling Rotameter Reading {cc/min): t x| L Status: . VALID VOID (Circle one)

Cartridges Capped (Y/N): __J
Relinquished by: /. [ | |« L/ Date: fo /i

Received by: Date:
Status: VALID voID (Circle oiue) ¢ Temperature:

If void, why: " :

Sample Volume (total Liters):

Comments: . o0 & } ’ Lo /1

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Collection Date:

Cartridge Lot# o = 0 ¢ oy E
3 Duplicate Event (Y/N):
Relinquished by: Date
Received by: ¥ 5, L4 Date: -/ / /T

|Set-Up Date: 2 /i 4 /IT’ Operator: IR, /L\“[ Sys. #
Pre-Sampling meter Reading (cc/min): Q( 4L— Elapsed Timer Reset (Y!N) Z

C2 Ne |17 Sample Duration (3 or 24 hr): <4
Operator: _ ) ), ) L1 Elapsed Time: __ -~ | .,§

Post Sampling Rotameter Reading (cc/min): | .11 /__Status: @Dvom (Circle one)
|Cartridges Capped (YIN): )
| Relinquished by:J/ 2 5 | L / | pate: CZ )/ )23

CO7 2340494,

Comments: 3(1\\»\:/0\» + AN con ;)‘/“ A y !

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID # |

Y | CUN

CRAA) Collection Date: 2-1 715
4 e
Cartridge Lot# /U
Duplicate Event (Y/N}):

Relinquished by: Date

Received by b £ Il " pate: 2/1 Ji
SetUpDate: C = [IL /1T operator: | £ L1/ Sys. #
Pre-Sampling Rotameter Reading (ce/min): 241 .= L. Elapsed Timer Reset (Y/N): ,V_

2 /a2 Iy . Sample Duration (3or 24 hr). 94— |
Operator: © [/ J L > Elapsed Time: — ~ - = |
) —

|Post Sampling Rotameter Reading (cc/min); \2 Y? L Status: VAL!Q,“» VOID  (Circle one)
|Cartridges Capped (Y/N):

Relinquishedby: I, ) Ly pate: 2 022 /15

.................. B e e A i = e

Received by
Status: ~ * VALID  VOID S ety o he
If void, why:
Sample Volume (total Liters): i
eV 7 K351 C0 ARy

Comments, “a . ey S—&.ﬂ s A G2 | Q‘//? // 3=
[
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Collection Date:

Cartridge Lot #: () ‘Zf {4 L] | E
Duplicate Event (Y/N):

Relinguished by: Date

Received by: K# | | - Date;: ‘& JI /3

Set-Up Date: . /. = //(I operator: 1% 11| Sys. #:

Pre-Sampling Rotameter Reading (cc/min): 27 . E. Elapsed Timer Reset (Y/N): Z

2[4 17 Sample Duration (3 or 24 hr):
1o | Lo Elapsed Time: . '
Post Sampling Rotameter 'Re'ading {coimin): 411 L Status: ‘,VA_le‘V_jVOID (Circle one)
Cartridges Capped (Y/N): A
Relinquished by: |/ | L./ . Date: 2/24 )
Recelved by: 4 | Date
- Status: ~ VALID- ~ -VOID (C'irfg_l _ "a)i-» - Temperature;

If void, why: 5 A
Sample Volume (total Liters):

"\

st 4o un on a3 br.

Comments: | |

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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e e e e e e e i  —  —— — — ——— —

Set-Up Date: v /)5 Operator:

Operator: |~ P: I l\l

Cartridges Capped (YIN). !

VALID voID Circle one
2 (ﬁt l?
If void, why: )

/1 / Sys. i:
Pre-Sampling Rotameter Reading (co/min): = [~ & Elapsed Timer Reset (Y/N): (

Relinquished by: Lf Date:

Coliection Date:

707 K T
Cartridge Lot#: (W L D[l
Duplicate Event (Y/N):

Sample Duration (3or 24 hr): 4
Elapsed Time: . 4]

s e
Post Sampling Rotameter Rea’ding (cc/min): ( | Status: (VALID VOID (Circle one)
_1___ 2.4

Temperature:

Sample Volume (total Liters):

Comments: Ly A~ s 2

White: Sample Traveler Canary: Lab Capy

128

Pink: Field Copy




ERG Lab ID #

TR
Al Y\ Collection Date:

. Cartriage Lot#: (2 / 4 /L “/L1
Duplicate Event (Y/N):
*  Date:
Receivedby: |/ i |l Date: 2 /23 /I 5
SetUpDate: =/ <+ Ji operator: £/ JLi/  sysi#. .

Pre-Sampling Rotameter Reading (cc/min): a3, Ll Ela;;sad Timer Reset (YIN):

LX) S Sample Duration (3or24hr) '+
Operator: |/ £ [LL-/ Elapsed Time: : e |

Post Sampling Rotamater Re;ding (cc/min): | . | Status: ~ VALID VOID (Circle one)

Cartridges Capped (YIN). !

Relinguished by: Date: / /!

. Date:
VALID VoID (Glielo&e)’r- -~ Temperature: - e
)
 :
Sample Volume (total Liters): -

Comments: .+ { 7 I O SR {% s = s W& //' v
- -

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Collection Date: =
cartridge Lot#: (. 102 YUY
Duplicate Event (Y/N):

Set-Up Date: ___ /| ) Operator: /. /- [l ] sys.# =

E’re-SampIing Rotameter Reading (cc/min): 41 L Elapz;ed Timer Reset (Y/N): /.

YR Sample Duration (3or 24 hr): _ — < ha
Operator: J( 14 |1 ] Elapsed Time: __ - 1 |

Post Sampling Rotameter R;adlng (ce/min): )2 (. L_ Status: _“VALID' VOID (Circle one)
Cartridges Capped (Y/N): —

Relinquished by: | (L4 /11 ) Date: _— J1T/IT

Date:
VALD  voD (Cfﬁl%mé)'?}‘ ~ ~ Temperature:
{

Sample Volume (total Liters):

Comments: | AL S 1o - b 2 iKY/ ki

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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g

~
s

5- d
Collection Date: -
Cartridge Lot#: ) "~ L/ F

Duplicate Event (Y/N):
Relinquished by: Date
Receivedby: [ /=1l g Date: * S

i~ \ 1S
SetUpDate: 2 /) = /I i Operator: Eﬂ,, (o Sys. #:

3)es /IS Sample Duration (3or 24 hr): 4
Operator: )1 | [~y - Elapsed Time: = . 4%
|Post Sampling Rotameter Reéding (cefmin): 2y L Status: VOID  (Circle one)
Cartridges Capped (Y/N): Y
Relinquished by: /(0. | (“»»'/ : Date: 2 )23 =2 /T
....................... s

% e B el
VALID ~ ©VOID - (Crcieiche) - Temperature:

i

Sample Volume (total Liters):

2hgbis 24 0 |23.449 | (032 ek

5 ) .
3 W

Comments: = QAN L0 » SeB- 4o vy Sy 2 Jig /'--7'-
]

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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APPENDIX D

PAH COC FORMS
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Sita Code: 5 e e 4 RAM Container #: SHLY

City/State: Collection Date: L S L
AQS Code: Collocated Event (Y/N):© . (/1 11
Other: Vi Badaapisxe
Cartridge Certification Date: P S37223
Relinguished by: /% He Date: Loily

Receivedby: | 1=/ | Ll pate: 12 /1L/i4
Site Operator; Vb e 00w System #:
Set-Up Date: 02 % f-‘,L Elapsed Timer Reset (Y/N):

Collection Date: \ N _/..,—

Total Collection Time (Minutes) .~ - Total Collection Volume (std. m”)

Status: Valid @ Void (Circle one) Site Operator;.  [¢ §< oL Lty
Relinquished by: /[ [ '/ Date: ) 7 /4] s g
/ V4
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments: . . | : Vo gfrem LW i < JO Y [i1 6
[\J't Lk y b L #‘. OA’. o
White: Sample Traveler Canary; Lab Copy Pink: Field Copy
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Site Code: ‘i ( KA M Container #: £4%

City/State: Collection Date: {A=2SS1Y

AQS Code: Collocated Event (Y/IN): v /0 1~
other: Y. DU 14y (- xF

Cartridge Certification Dale: Ik, 5727

Relinquished by: /5 e Y Date: 1241l
'—'—'—'—'_'T'_'—'_'—'_'-"_'—"_'—}' T T R S e e e T T P e e ]
Receivad by: ¥ Kol (i) pats/ /4
'
Site Operator: v Ak Ly System #:
12 1} ’
Set-Up Date: \ T |29 Ji4 Elapsed Timer Reset (Y/N): N\
CollectonDate: | =0 | | / 14~

RecoveryDate: _ €| [ 07 /@&

>

Collection System Information: :

;. 3" » = - |
|2
- | A
Total Collection Time (Minutes) _ =+ . 4 ] Total Collection Volume (std. m?) ' </
Stetus: | Valid  Void (Circle one) Site Operator: |4 /L.,
Relinquished by: | ', Date: ¢/ / .2/
Received by: Date: Container #:
Status: Valid Void {Circle one) Temperature:
If void, why:
Comments: {\'i 4 “Savs. el | I 8 AN \J
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Site Code: CRr0 Container #: 1LY

City/State: Collection Date: 1A= (Y

AQS Code: Collocated Event gYIN): 4124012
Other v, PHI2201-XR

Cartridge Certification Date: Y R%9)5 7

Relinquished by: JA W Date: ' 17 1Yy

Recevedby: ¥ (L [ [\ iy Date: | = /) & ) |4

SiteOperator: | 1%, [ Lun] System #:

Set-Up Date: ¢l Jo2his Elapsed Timer Reset (Y/N): ¥

Collection Date: 1 [ 0]/«

e e ——

Recovery Date: W O'l/( b’/l S

COIIe stem Information:

®a.) 1L.20. [o )il
.5 |8qb.6 | QD 0.159 A
2.25 189%.7 | 20 Jo.jgons]

[

3
Total Collection Time (Minutes) _ o) = Qi‘f Total Collection Volume (std. m®) 3 -7§ ¢
Status: . Void (Circle one) Site Operator: ¥ (% ; | I,Lu

‘2 I = —4@5

Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:

Comments;_ “anm.nfl, vaws an OV /i ufl'T'.
)

B
o

~

White: Sample Traveler Canary; Lab Copy Pink: Field Copy
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Site Code: LR A i Container #: 294/

City/State: : Collection Date: -
AERRER L Collocated Event (YIN): | 4
Other: 1, B0 X3
Cartridge Certification Date: 5 R
Relinquished by: St le Dats D73 1y
Receivedby: | 1L Ly Date: (| /04 /i
Site Operator: $ B\ H,u,\/ \ System #:

Set-Up Date: Ol l og/1l5 i Elapsed Timer Reset (Y/N): V
Collection Date: [ | / | 2. / L5 ‘

. — —— — — " — . = e . e . T — T — - — — . — . — — — ———— — o]

_Collection System Information:

45 -
48 lpaay

Bb: (405 oS

Total Collection Time (Minutes) /<1 . | L Total Collection Volume (std. m®) * . 2 )
Status: (Valid) Void (Circle one) Site Operator: KA, | (\L/

Relinquished by: {10 ‘\‘~( L pate: C/IR/IS

Receivad by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:

comments: woawvpdl rawv g CL /13 s T hawe TAPT )
Vegny e has VWY Syenlls '.,.4(-«/ /‘\C;'ﬁ O &'(-[, 1 fadise ¢13
T - ]
Crove SVOC. = Flove lode cncl TIM«l Voltitng. ®

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Site Code: KA Container # %7
b City/State: ! Collection Date: =
AQS Code: ' . Collocated Event (YN): ' |-
oter: _¥1.R4)I201-¥7
Cartridge Certification Date: 14 B P
Relinguished by: ol 4 Date: 2 " A1, Y/
Received by: 1€ L Loy Date: Tl [u3 Jis
Site Operalor; B ey % System #:
Set-Up Date: ol /logts Elapsed Timer Rest (Y/N):

Collection Date: pi/os’/ﬁ £or Sanple. Run OV/iZ/ise

Recovery Date:

Total Collection Time (Minutes) Total Collection Volume (std. m"®)

Status:  Valid  Void (Circle one) Site Operator:
Relinquished by: Date:

Received by: Date: Container #:
Status:. Valid Void (Circle one) Temperature:
If void, why:

Comments; L.<tatlel FB amcl nelict: plastic. me/\.J. d)oj‘l

#ls cnacded: BuF shill aawnt o, htad and insta [[«d.
F& used £or San\gz,(,u_, runvy Ao 1 J12/15.

\

White: Sample Traveler Canary: Lab Copy : Pink: Field Copy
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Site Code: (N AN Container #: L%
City/State: Collection Date: S P S
AQS Code: Collocated Event (Y/N): < | -t i J 24 12
Other: YL A1 20l X3
Cartridge Certification Date: PL. SUse4
Relinquished by: |5 Hc Date; | = 2-15
Received by: . {1y Date: |
Site Operator: K4 [W] System #:
Set-Up Date: OlL/1ohY Elapsed Timer Reset (YN): Y/
Collection Date: _ O | /15 /175
Recovery Date:
Collection System Information:
AU -82-[ 2.0 | | ¥ed = . |0.2145%
a0 0C | 19,3 4 Tk " -4\ 0. 20500
P15 | krqee] 43.5 |0.304385]

Total Collection Time (Minutes) _ 2= . | 7+

staus: ~ Valid  Void

Relinquished by: 15 /Lo |
[

(Circle one)

Total Collection Volume (std. m%) &, o1 &’
Site Operator: | [ [l 4y

7
Date: '.-’//!‘M( =

Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature!
If void, why:

Comments: S vz kel £
1]

=AM

White: Sample Traveler
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Canary: Lab Copy

Pink: Field Copy




Location:
Field Sample ID:
Date Sampled:

Elapsed Time(minutes):
Start

End

Difference

Temp (°C):
Stan
End

Barometric ("Hg):
Start
End

Magnehelic ("H,0):

Start
End

Temp Std ("K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (B2} valua:

Calibration Slope (M2) value:

Calculations:

Flow Rate: (m*/min)

Tatal Volume: (m®)

Actual Volume: (m®)

Calculations for SVOC - Flow Rate and Total Volume

| Churchrook, Initial Flow Rate: 0.21457 m®/min
CANM Final Flow Rate: 0.20500 m*/min
1182015 |
Total Initial Volume: 5.40 m®
{or enter 0 for start and total for end) Total Final Yolume: 516 m*
— 0483
120 [Actual Volume: 5.28 m’ )
2517
Temp ("K):
276
292.3
= enter for every =
>entar for every s
298,15
29.92
— 12A92014 |
-1.970397882
37.80700762
(1) Square Root of: Magnehelic ("H,0) X  Initial Pressura ("Hg) X Std Temp (K) = v "H0)

Inilial Temg (K)

(2} (y{"H,0) - Sampler Calibration B2 value (*Hg m*/min) / Sampler Calibration M2 Valua {"Hg)

Flow Rata (m*/min) X Delta Time Changs (min)

{Total Initial Velume (m®) + Total Final Velume (m) /2
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ERG Lab ID #

Site Code: (R e M Container #: LIAS
City/State: Collection Date: =15-18
AQS Code: Collocated Event (Y/N):“ ) L.t 0 1 2

other X\, BYLgawi-xR
Carlridge Certification Date: FL Zgaas
Relinquished by: A H ¢ " Date: |- L - (5
 Recaivediby L&Mw pate: 01 Jus/ |
Site Operator: b System #:
Set-Up Date: I Elapsed Timer Resst (Y/N): y

Collection Date: O f=& ) %

45 €. AHNC--
45 0.21208

4 C. 174
Total Collection Time (Minutes) 1<l . 4 > TelalCollecon Volume (s, m') 5.39
Status: Vé_l_ld - Void (Circle one) Site Operator: /. |/ / /
Relinquished by: ) Ilh; Date: (! /2547
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperalure:

If void, why:

Comments: f(\ lan ryLl, M +1,) yun Al ol /f3 4 // R

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Calculations for SVOC - Flow Rate and Total Volume

Location:
Field Sample ID:
Date Sampled:

Elapsed Time(minutes):
Start

End
Difference

Temp (°C):
Stant
End

Barometric ("Hg):
Start

End

Magnehelic ("H,0):

Start
End

Temp Std (°K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (B2) value:
Calibration Slope (M2) value:

Calculations:

Flow Rate: (m*/min)

Total Volume: (m®)

Actual Volume: (m®)

Churehrock, NM Initial Flow Rate:
CRANM Final Flow Rate:
| 1/24/2015

Total Initial Volume:
(or enter 0 for start and total for end) Total Final Volume:

120.24

0.21100
0.21208

5.38
5.40

145.72 [A'c'tu‘al Volume:

5.39

25.48

) Temp (°K):
188 ] 2915
‘ 131 286.1

[ 2362
[__ 538

45 ]
P p—

298.15
2092

12/19/2014
-1.970397882
37.90700782 |

(1) Square Root of: Magnehelic (*H,0) X Initial Pressure (*Hg) X

> enter for every ¢

>anter for every si

Std Temp (K)

=y ('H:0}

Initial Temp (K)

(2) (v ("H:0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value (*Hg)

Flow Rate (m*/min} X Delta Time Change (min)

(Total Initial Volume (m’) + Total Final Volume (m) /2
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Site Code: (R AN Container #: HEo

City/State: Collection Date: | - * o | 1
AQS Code: Collocated Event (Y/N): = /.| 324412
QOther: Xl, '_'«“1 't,{f‘;
Cartridge Certification Date: Iy 58745
Refinquished by: i5 M ¢ Date: |- '4- 1S
Receivedby: |~/ /L 1+ Date: *! /2 1/IT
Site Operator: oAs T System #:

Set-Up Date: | )5
CollectionDate: | | /1

@ e = — — ——— - — e e = — —— —— — - — — — — — " —— — —

Recovery Date: (< /L1 /17
Collection System Information:

4593 |. 5 i-lG-213 %
130:1v 59 dmn B 45 0,203 s

[ oI Snlt 45 0. 21345
]

Total Collection Time (Minutes) _ 4“4 7% Total Collection Volume (std. m*) - ' =

Status: L Vali Void  (Circleone)  Site Operator: Lf0 1Lef

Relinquished by: L Lo/ Date: 02 A1jiv

Received by: Date: Container #:

Status: Valid Void (Circle one) Temperature:

If void, why:

Comments; 3¢4 40 Sanwyple. en ol /230 /) 5.

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Calculations for SVOC - Flow Rate and Total Volume

Location:
Field Sample ID:
Date Sampled:

Elapsed Time(minutes):

Churchrock, NM Initial Flow Rate:

CRNM Final Flow Rate:
113012015 |

Total Initial Volume:
Total Final Volume:

Start

End
Difference

Temp (°C):
Start
End

Barometric ("Hg):
Start

End

Magnehelic ("H,0):

Stan
End

Temp Std (°K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (B2) value:
Calibration Slope (M2) value:

Calculations:

Flow Rate; (m%min)

Total Volume: (m°)

Actual Volume: (m®)

(or enter O for start and lotal for and)
14593

0.21174
0.21175

513
513

170.16 |Aclua| Volume:

5.13

B Temp (°K):
15.8 288.8
143 267.3

127192014 |
-1.970307882_|
37.90700782

(1) Square Root of:

> enter for every s

>enter for every si

Magnehelic (‘'H,0) X Initial Pressure (*Hg) X

Std Temp (K)

Initial Temp {K)

(2) (y (*H0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value ("Hg)

Flow Rate (m*min) X Delta Time Change (min)

(Total Inifial Volume (m?) + Total Final Volume (m®)) / 2
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Std Pressure (*Hg)

= y ("H0)



Site Code: LR AN Container #: [ &)
City/State: Collection Date: ) -B-18
AQS Code: Collocated Event (Y/N): I ’
" Other: Lo WDULLL LAY
Cartridge Certification Date: v S5 744
Relinquished by: 25 N ¢ Date: | 49
Received by: K [ 1l ¢ pate: 01 J23/15
Site Operator: ¥ 1 1] System #:
Set-Up Date: 02 /o NT Elapsed Timer Reset (Y/N): X
Collection Date: =~ [0 7 /%
RecoveryDate: O /(7 )15
Collection System Information:
ol 0 Y L 00 | P13 s ) O o i
q3:73% ). 93 k| 42 € :20330
2.0 J8qk.3s ] 42.5 |g, 26943

Total Collection Time (Minutes) 2+ 54

Staws: ( Valid  Void
Relinquished by: | 4 1L

(Circle one)

Total Collection Volume (std. m?) _ 1, %f -
Site Operator: |21 1wy

Date: ©/7 /LY A :

——— . = o e e — — — — — o —

Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why: '

o v:'«} /(..‘/I'-‘

Comments: D v L., SAF 4o Fun

White: Sample Traveler

144

Canary: Lab Copy

Pink: Field Copy



Location:

Field Sample ID:
Date Sampled:

Elapsed Time(minutes):
Start

End

Difference

Temp (°C):
Start
End

Barometric ("Hg):
Start
End

Magnehelic ("H,0):

Stan
End

Temp Std (°K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Caiibration Intercept (B2) value:

Calibration Slope (M2) value:

Calculations:

Flow Rate: (m*min)

Total Volume: (m?)

Actual Volume: (m°)

Calculations for SVOC - Flow Rate and Total Volume

7(Ihurchrock, NM
CRNM
2/5/2015

(or enter O for start and total for end)
170.39 ]

Initial Flow Rate:
Final Flow Rate:

Total Initial Volume:
Total Final Volume:

0.21174
0.20720

494
484

19373 | |Actual Volume:

4.89

23.34

Temp (°K):
141 287.1
(1Kl 284.1
"7 2348 |
235 |
e
L SR

298.15
29.92

12[19/2014
| -1.970307882
L 87.90700782 |

(1) Square Root of:

> enter for every s

>enter for every si

Magnehelic ("H,0) X Initial Pressure (*Hg) X

Std Temp (K)

= y("H:0)

Initial Temp (K)

(2) (y ("H;0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value ("Hg)

Flow Rate (m*/min) X Delta Time Change (min)

(Total Initial Volume (m®) + Total Final Volume (m®)) / 2
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Site Code: Rzl Container #: B)
City/State: Collection Date: 3515
AQS Code: Collocated Event (Y/N): BAlL 07
Other: X1 o i56p | XP
Cartridge Cerlification Date: i Y5} J
Relinquished by: £ -4 Date: I
Received by: K1 | Liy Date: O= /D1 /)y
Site Operator: b5 rlu\/ System #:
Set-Up Date: 2 [uiloY Elapsed Timer Reset (Y/N):
Collection Date: 02 /L‘_/(.J‘

RecoveryDate: © 2 /vl /Uy

__ Collection System Information:

; | £ iedad ,_9(--\'!4

Total Collection Time (Minutes)

Total Collection Volume (std. m®)

Status: Valid Void (Circle one) Site Operator:
Relinquished by: Date:
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments; I- oo bod 6: Jaw i JEECA o> lor [iv .
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID #

Site Code: N Container #: 233
City/State: Collection Date: Ji= LSS
AQS Code: Collocated Event (YIN): ~ /. ' (. 7
Other: ¥ L. IAC4I401-XT
Cartridge Certification Date: Ly BS54
Relinquished by: N kC Dats: D =2 ~{S
Recelved by: V14, |11 ] Date: ) /=2 /1 T
Site Operator: JCE, System #:
Set-Up Date: 02 fog fiy Elapsed Timer Reset (Y/N): Y

Collection Date: a2 / I'l /i

s |45 - loorazn
Bq1.0 43 D, D LFu
E94 .27 <t C. 2106 A

Total Collection Time (Minutes) = - Jo Total Collection Volume (std. m?) £ _(14-
Staus: ( Valid > Void  (Cicleons)  Site Operator: y (. [Liy
Relinquished by: /£ /<, HL»! Date: Z2//4 fix J

Recelved by: Date: Container #:

Status: Valid Void (Circle ong) Temperature:

If void, why:

Comments: S"t'l\\\\rg,(p sad 4o yun' on 2llifix.

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Calculations for SVOC - Flow Rate and Total Volume

Location: Churchrock, NM Initial Flow Rate: D.21322 m“.-'min
Field Sample ID: CRNM Final Flow Rate: 020802 m’/min
Date Sampled: 2/11/2015
Total Initial Volume: 5.10 m®
Elapsed Time( tes):  (orenter 0 for start and total for end) Total Final Volume: 4.98 m
Start [ 138
End | 21772 | |Actual Volume: 5.04 m
Difterence 23.82
Temp (°C): - Temp (°K):
Start I 93 282.3
End 12 | 285
Barometric ("Hg): - > enter for every s
Start 23,52
End 2a.27 senter for every si
Magnehelic ("H,0):
Start [
End | 43
Temp Std (°K): 208.15
Barometric Std ("Hg): 28,92
Sampler Calibration:
Calibration Date:
Calibration Intercept (B2) value: | 1.7
Calibration Slope (M2) value: 37.90700782
Calculations:
Flow Rate: (m*/min) (1) Square Root of; Magnehelic ('H,0) X _Initial Pressure (‘Hg) X StdTemp (K} = y(H.0)

Total Volume: (m®)

Actual Volume: (m?)

Initial Temp (K} Sid Prassure ("Hg)

(2){ y ("H:0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value (*Hg)

Flow Rate [ma.fminﬁ X Delta Time Changs {min)

{Total Initial Volume {m’: + Total Final Volume (m™))/ 2
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Site Code: (KA Container # 7 G

City/State: : Collection Dale: =S
AQS Code: Collocated Event (Y/IN): ~ + . Ml . 7
other: Y| IAS 1401 xR
Cartridge Certification Date: LY 552494
Relinquished by: o Date:_4-4- 15
Received by: ). /L Date: Z/l// i
Site Operator: /L4, | Liy System #:
SetUpDate: 2 /I [/ Elapsed Timer Roset (YIN): _/

Collection Date: 2 /) 2 J/ T

: ' ANSE
il 43 ORISR
s 4 4- 0. ALI5Y

Total Collection Time (Minutes) _d , Lo 1 Total Collection Volume (std. m¥) = . | b
Status: Void (Circle one) Site Operamor:M | Loy
2 X s
Relinquished by: JC (5 1 Loy Date: /52 /I3 '
1
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments; S, bt s f +7 b 2 2L1F)1T
I
White: Sample Traveler Canary: Lab Copy Pink: Field Copy

149



Location:

Field Sample |1D:
Date Sampled:

Elapsed Time(minutes):
Slart

End

Diffarance

Temp (Cj:
Slat
End

Barometric (*Hg):
Slan
End

Magnehelic ("H,0):

Sart
End

Temp Std (°K):
Barometric Std ("Hgk

Sampler Calibration:
Calibsatian Data:

Calibeasan Intarcapt (B2] value:

Calibeatian Slope (M2) vahie

Calculations:

Flow Rale: (m’fmin)

Total Volume: (m?)

Actual Volume: (i}

Caleulations for SVOC - Flow Rate and Total Volume

[ Churcheeck, NM_| Initial Flow Rate: 021158 mJmin
i _ cAnm | Final Flow Rate: 0.20758 mJmin
L 28 "
S
=131 Total Inftial Valume: 521 m’
{or Grtar O Bor Btart and tobal for and) Total Final Volume: £11 m’
218.08 i
2427 [ctual Volume: 5.16 m’
2LED
Temp ("K):
| 121 2851
X 2861

== = eriter for puary §
2327 |
23.23 | e far eviny &

26,15

— |

1 GPeT B
A7.50700782

11) Square Fact of: Magnebalic ("HoO] X Inilial Pressure (Hg) X St Temp () = y("H:O
Inilial Temp (K} Sud Prassune ["Hy|

(& (y PH:) - Sampier Galibrasion B2 value ("Hg m*imin) ¢ Sampler Calibration M2 Vale ("Hg)

Flow Aate [m®imin] X Delia Time Changa [min)

(Total Initial Valume [mnl + Tatal Final Volume |:l|'|:'}] /2
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Site Code: LRA M Container #: LA
2

City/State: Collection Date: 2 -23~15

AQS Code: Collocated Event (Y/N):< 10 .- A/t 7
Other: Yl r’:),—} 13-V

Cartridge Certification Date: L 784 W

Relinquished by: ST Dater: 2-1{ -5

Receivedby: |~ [ 1L ix] Date: 2 /IX /15

Site Operator: KLy System #:

Set-Up Date: F IR Elapsed Timer Reset (YIN): _\/

Collection Date: 2 23 [IY

RecoveryDate: = /- /I~
Collection Syste

Q42_1 di' ] 4 5-
d53., 8V . 2 t §92.5 S0 0. 223
3.4 £94.251 473.5 |c.2133¥
Total Collection Time (Minutes) ___ |\ = 7 Total Collection Volume (std. m% = |
Staws:  Valid (Circle one) Site Operator: | / /[ 1./
Relinquished by: | [ /|« Date: Z/2uyhT g
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments: Sanvy ke 4P wp Yo vt o 2 230,

Nt et

'}

T
TG S a) ;z_-(-C- Neek o, Dok ca sita s ol inasa ot 2

= = ' T 7
S “‘VL-L‘—/ AN -ef Sy —"'/’J 2 // 2 I (_1 T P Y. +{‘J CrHo boses

- ’ —~
. faaly 2%+ hove,
o
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Calculations for SVOC - Flow Rate and Total Volume

Location: [ Churchrock, NM Initial Flow Rate: 021102 m*/min
Field Sample ID: | CANM ' Final Flow Rate: 0.22374 m°/min
Date Sampled: 212312015
Total Initial Volume: 223 m?
Elapsed Time(minutes): (o enter 0 for start and total for end) Total Final Volume: 2.36 m®
Stant 243
End [ 2s3ss | [Actual Volume: 2.29 m’
Ditference 10.55
Temp (°C): Temp (°K):
Stan 136 2866
End 1.2 2742
Barometric ("Hg): - > enter for every &
Stan [ 2323
End L 233 >enter for every s:
Magnehelic ("H,0):
Start 45
End 50
Temp Std (°K): 298.15
Barometric Std ("Hg): 29.92
Sampler Calibration:

Calibration Date:
Calibration Intercept (B2) value:
Calibration Slope (M2) value:

Calculations:
Flow Rate: (m*/min) (1) Square Root of: Magnehelic ("H.0) X Initial Pressure (*Ha) X StdTemp (K) = y{'H;0)
Initial Temp (K) Std Pressure ("Hg)
(2) (y ("H:0) - Sampler Calibration B2 value {"Hg m*/min) / Sampler Calibration M2 Value ("Hg)
Total Volume: (m®) Flow Rate (m*min) X Delta Time Change (min)
Actual Volume: {m®) (Total Initial Volume (m?) + Total Final Volume (m?) / 2
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City/State: Collection Date: o o )
AQS Code: Collocated Event (YIN): (L |1 [ 0/
. Oter: M| . F3¢/12AJ kP
Cartridge Certification Date: ~ * | . |~ %/5. 7 o M Wl A
Relinquished by: 1= H¢ Date: J 2% 15
......................... A e e S N e ]
Received by: (A3 | Ling Date: @) 34 Iy
Site Operator: g System #:
Set-Up Date: Elapsed Timer Reset (Y/N):
Collection Date:
Recovery Date:

Relinquished by: Date:
Received by: Date: Container #:
Status: Valid Void (Circle Gne) Temperature:

Site Code; LIS A Container #: y 7.5

Collection m Information:

fer |

Total Collection Time (Minutes) : Total Collection Volume (std. m®)
Status: Valid @ (Circle {:me) Site Operator:

If void, why:

S iad

Comments: Qg The, A« Q84 Wiebsbteetmy o tallecs
L de exdl ---,Lc\_(../Qx'; fene . tha AdL 84y, ,

J'{ Ay (/~LL . / 1 21 NN '\.[,'_( Ly ME faccds ¢ £ AN
[} J 1
L LE L( ) &
White; Sample Traveler Canary: Lab Copy Pink: Field Copy
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Site Code: CRA A Container #: b4
City/State: Collection Date: 4. 7415
AQS Code: Collocated Event (Y/N): < /. S ([ oo
other: Ny, BlLodo) x¥
Cartridge Certification Date: - | '~ | = P S 78 ¢y
Relinquished by: > e Date: - 4 £
Received by: 15 | Lo Date: 2 /A F /I T
Site Operator: ICB 1 Lenf System #:
Set-Up Date: Zlas /I Elapsed Timer Reset (Y/N):

CollectonDate: C 2 /o1 /17

2.0 fBas.0o | 50  p,223%

4.2 '¥qp 43.5 _ [0.91%39
25,59

Total Collecllgg‘ljmg {Minutes) W&:ﬁ Total Collection Volume (std. m®) i S

Status: Qa_lid‘ Void (Circle one) Site Operator: /% 1 [ 1« |

Relinquished by: ' /. ’(U-l Date: > é é ifes

'
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:

If void, why:

Comments; SOAWW EE Sty Yo Ny e / <) /l T .
‘ 1

White: Sample Traveler Canary: Lab Copy - Pink: Field Copy
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Location:
Field Sample 1D:
Date Sampled:

Elapsed Time{minutes):
Start

End
Difference

Temp ("C):

Start

End

Barometric ("Hg):
Start

End

Magnehelic ("H,0):
Start

End

Temp Std (°K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (B2} value:

Calibration Slope (M2) value:

Calculations:

Flow Rate: {m%min)

Total Volume: (m?)

Actual Volume: (m®)

Calculations for SVOC - Flow Rate and Total Volume

[ churchrock, N Initial Flow Rate: D.21282 mP/min

CRNM Final Flow Rate: 0.22385 m%min
3112016

Total Initial Volume: 5.45 m

[or enter 0 for start and 1otal for end) Total Final Volume: 673 m
279.39 g e g5154 i

25,59

‘> enter for every s

senler for every s:

(1) Square Reot of: ("Hy0) X Initial Pressure "Hg) X Sld Temp (K) = y("H.0)
Initial Temp (K} 5td Pressure ("Hg)

2} (¥ {"Hz0) - Sampler Calibration B2 vatue {"Hg m>fmin) / Sampler Calibration M2 Vatue ("Hg)

Flow Rate (m*/min) X Delta Time Changa (min)

{Total Initial Volume {m®) + Total Final Volume (m*)) / 2
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Site Code: CRAAN

City/State:

AQS Code:

Cartridge Certification Date: /- 1= < /5~ /
Relinquished by: /S He

ERG Lab ID #

Container #: |44
Collection Date:
Collocated Event (YIN): =~ =
Other: Lo s AR 1-XE
o SR /
Date: 73 15

Date: >/ 4 IS

Site Operator: 145 1 'L System #:
Set-Up Date: 02 fod /)5 Elapsed Timer Reset (Y/N): Y
Collection Date: C2 /o7 ,/ i
Recovery_ Date: | 5 2
Collection S m Information:
9,348 L5 F95.5 45 6,2 1533
¢332 | 11,2 WS94.Y | 45 |, 2i01C
IC. 35 |8t 895 A< 0, .:;1;!2! 0

Total Collection Time (Minutes) = 1]

Status: « Valid Void (Circle one)
Relinquished by: £ 5/ 1Liy

[

Total Collection Volume (std. m®) . [ |
Site Operator: | |°, | Loy
= 7

Date: - Z‘n [/ T

Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments: ' s« 1 Qf ey i dle . Sawvwghe woeo
el leted Pon 313 /iT,
U
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Calculations for SVOC - Flow Rate and Total Volume

Location: Churchrack, NM Initial Flow Rate: 0.21522 m®/min
Field Sample ID: | CARNM | Final Flow Rate: 0.21010 m®/min
Date Sampled: 3712015 |
Total Initial Volume: 5.16 m°
Elapsed Time(minutes):  (or enter 0 for stant and total for end) Total Final Volume: 504 m?’
Start 279.78 ]
End | 877 |Actual Volume: 5.10 m’
Difference 23.99
Temp (C): Temp (°K):
Start 1.5 2745
End 18.2 292.2
Barometric ("Hg): > enter for every s
Start C 2344 |
End 23.41 >enter for every si
Magnehelic ("H;0):

Start I
End 45 |

Temp Std (°K): 298.15
Barometric Std ("Hg): 2992
Sampler Calibration:

Calibration Date: 121922014 |

Calibration Intercept (B2) value: | -1.
Calibration Slope (M2) value: 37.80700782 |

Calculations:
Flow Rate: (m®/min) (1) Square Root of: Magnehelic ("H,0) X Initial Pressure ("Hg) X StdTemp (K) = y("H,0)
Initial Temp (K) Std Pressure ("Hg)
(2) (y ("H.0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value ("Hg)
Total Volume: (m®) Flow Rate (m¥min) X Delta Time Ghange (min)
Actual Volume: (ms) (Total Initial Volume {m®) + Total Final Volume (m®)) / 2
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ERG Lab ID #

Site Code; (RA A . Container #: S7
City/State: i Collection Date: X (A= (5
AQS Code: Collocated Event (Y/N): ~ ) = 1/l 7
Other: L. 55 R 1GQ ) xR

Cartridge Certification Date:  © | « ~ = (<< 7 L SR 1S

Relinquished by: 75 He Date:_3"2- |G
Receivedby: L F o | L pate: S /031
Site Operator: V£ 1« S System #:

A

Set-Up Date: O Jo = Ji s~ Elapsed Timer Reset (Y/N):  \/

Collection Date: = 0 65 T v

Recovery Date: 4/ | /!5
Collection System Information:

Jehi09 1168~ 1XN94:0 | 45+ Jorera
22363 13,4 [§do.c 4% p. 21l
b 7 ah.c 44.5 0.217%"

Total Collection Time (Minutes) =/ * . = 2, Total Collection Volume (std. m*) (=
staws:  <Valid>  Void (Circle one) site Operator: /¢ /% 1 [ 1)
: 7
Relinquished by: KA, Huy Date: /I JIT
! /
Received by: Date: Container #:
Status: Valid Void (Circle one) Temperature:
If void, why:
Comments: Sl var L8, Sed” 4o 0 B ey /13 [y
|
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Location:

Field Sample ID:
Date Sampled:

Elapsed Time(minutes):
Stan

End

Differance

Temp (°C):
Start
End

Barometric ("Hg):
Start
End

Magnehelic ("H,0):
Stan
End

Temp Std (°K):
Barometric Std ("Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (B2) value:

Calibration Slope (M2) value:

Calculations:

Flow Rate: (m*/min)

Total Volume: (m°)

Actual Volume: (m®)

Initial Flow Rate:
Final Flow Rate:

Churchrock, NM

CRNM
3/13/2015

Total Initial Volume:
Total Final Volume:

{or enter 0 for start and total for end)
304.08

Calculations for SVOC - Flow Rate and Total Volume

0.21082
0.21661

4.98
5.10

327.62 |Actual Volume:

23.53

. Temp (°K):
163 2893
7.1 200.1
2339
2362
; 75

298.15
29.92

12/19/2014
-1.970397882
37.90700782

(1) Square Root of:

> enter for every s

>enter for every s:

Magnehelic (*H,0) X Initial Pressure ("Hg) X

Std Temp (K)

= y ("H,0)

Initial Temp (K)

Std Pressure (*Hg)

(2) (y ("H:0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value (*Hg)

Flow Rate (m*min) X Deita Time Change (min)

(Total Initial Volume (m®) + Total Final Volume (m%)/2
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Site Code: £ R A Container #: 23

City/State: Collection Date: 4~ 13-18

AQS Code: Callocated Event (Y/IN): -« A 1[ 7
Other: Y1 2S5 iNool -~y 2

Cartridge Certification Date: | (| | L 5o

Relinquished by: ’y He Date: =15

Received by: |}, 1Ly Date: 3/ 10 /IS~

Site Operator: K K. | 1w System #:

Set-Up Date: 3)is Ut Elapsed Timer Roset (YIN):

ERG Lab ID # j

Collection Date: =~ / 15 /1 7

599 0. S
Total Collection Time (Minutes) ~ - | Total Collection Volume (std. m*) _ © *
Staws: ~ Valid = Void  (Circleone)  Site Operator: [ [ [ |
Relinquished by: [, | L1y Date:2 /2 fiT
Received by: Date: Container #:
Status: Valid Void (Circle ona) Temperature:
If void, why:

Comments:

/tu-.\'génk‘.(n StP o oin on T /1(1/1’"-

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Location:

Field Sample ID:
Date Sampled:

Elapsed Time(minutes):
Start

End
Difference

Temp (°C):
Start
End

Barometric ("Hg):
Start
End

Magnehelic ("H,0):
Start
End

Temp Std (°K):
Barometric Std (“Hg):

Sampler Calibration:
Calibration Date:

Calibration Intercept (82) value:

Calibration Slope (M2) valug:

Calculations:

Flow Rate: (m*min)

Total Volume: (m?)

Actual Volume: (m®)

Calculations for SVOC - Flow Rate and Total Volume

Churchrock, NM J
CANM |

[_anozots |

(or enter 0 for start and total for end)

328
351.31
2331

B8
=15

[ 2362

ST |

8 |
298.15
29.92

[_12/19i2014
-1.970397882
57.90700782

(1) Square Root of:

(2) (¥ ("H,0) - Sampler Calibration B2 value ("Hg m*/min) / Sampler Calibration M2 Value (*Hag)

Temp (°K):
2916
2855

Magnehelic (*H,0) X Initial Pressure ("Hg) X

Initial Flow Rate: 0.21097 m*/min
Final Flow Rate: 021765 m®/min
Total Initial Volume: 4.92 m’
Total Final Volume: 507 m*
Actual Volume: 5.00 m’
> enter for every s
>enter for every s
Std Temp (K) = y("H,0)
Std Pressure ("Hg)

Flow Rate (m*min) X Delta Time Change (min)

(Total Initial Volume (m’) + Total Final Volume (m")) /12
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APPENDIX E

PMio METALS COC FORMS

162



|ERG Lab ID # o fL L

Collection Date:
Duplicate Event (Y/N):
Relinquished by: Date
Received by: & | /L. pate: | 7 J 1v /1%
Set-UpDate: |/ < | I operator: |/ £ ) L+ =
|2 29/ 4 Sample Duration (ie. 24 hrj:  —
o Valid Void  (Circle one)
Relinquished by: | [ llt-—z Date: | </~ [ G-
.................. B e et Vo i s e i e
Date:
Valid Void  (Circle one)

| _ g -;z.uzj_ 4-

Commenta:: ™ riashts v o ovy 12 /25/14 . Wine as pnin? FOIU ©
VAV b i o b T W5 i B S POV
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERGLab D # |

Collection Date:

Duplicate Event (Y/N):

- —— — — — —— — — — — - ———— — — — = . — " — ———————

Date: \= JlC//[4
: T
12 11 4- Operator: /| ilty
Vo) i% Sample Duration (i.e. 24 hr): 34 h
Void (Circle one)
Lo Date: =\ fo o/t
Date:

-

Void (Circle one)

Comments: . ole. 0 00y 12 J2 4. Indackd Foclil Rlicle
B Ui PS5 . P ¢iinin oy g A aed o STl 4| [avid
\\ Rt ERD s J i ~J r) |25 O L5 (N
e slgnn | Vol T 24, 55 03 ¢ S VL2022 m
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date:
Duplicate Event (Y/N):

la/u/ 4 b

2 | e i o Y
S, Operalor:ll‘l‘ /
|Recovery Date: | / O / 15 Sample Duration (i.e. 24 hr): o)ﬁ:
- :
1Status: &V/al;ld«’ Void (Circle one)

Relinquished by: pate; OV Jx /LS

Valid Void (Circle one)

Commenlsﬂ\;n (.mn! Yod, S oy /a(_; (&.(cw'.;‘ (_l,{ NC o0 ol

Avg BO: b0 e A\q T: 4.4°  Elow: [?-03 alPM: Flow: 14.88sLA
Voltims : 24.54 m® : ;.!'.‘-\'(l Ql4? o

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date:
Duplicate Event (Y/N):
Relinquished by: Date:
Received by: K—b”lﬂ-’{ Date: |~ /“/'4"
O\/ox W& Operalont’—-&'ll'l\_u’;[
V=i Sample Duration (ie. 24 hr): 1
Valid Void (Circle one)
Relinquishedby: | Date: 0 | JiZ T
Date:
Valid Void (Circle one)

Comments: A, .| o 21 /I'E-L/l 3
i

SiGi1fin: Colod vo1 f12 002 00 ¢ Aus BE= S
oy, 0 82— — |, % “C y r /\ U0 fhe 2037 e *’\L.‘.v‘)l.' ".F_n" L ’-/‘;' * "7/-‘//)/
s SNl =) 2F T

Vo lw — 24,59 p

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID # |

Collection Date:

Duplicate Event (Y/N):
Relinquished by: Date:
Recatved by: KA31 | Liy Date:
[setupoete: < | /12 /i operator: ¥ [+ |Li]

- — — " —— —— —— " ——_—— — . —_— — —_ — — . — — — = —

|Status: |~ Valid Void (Circle one)
Relinquished by: | [~ 11/ Date: 0 ) hei [1s
O

- —— — — ——— — — —_— — — — — — — — ——— —— —— —{—

Valid Void (Circle one)

Start MEC | End MFE- | Avg Flow (L/min) | liter
1 [13.07 baowared

Comments: (1. QL}‘_. onN '/;(IIT- KLy """'lpLL.;\‘J“)
\

S Wy i geLiouC i = | /[/g CUL00 800 1 Flva, |

——~ -

AT
A - ¢ Eilad $93. 03l nmiw Elecie 2 1950 .L_A,n

SAA v 3vde > : NMolomiess 28 56 o5

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID # et |

(0

Collection Date:
Duplicate Event (Y/N):
Relinquished by: Date.
Received by: ¥ [£/ 1L/ Date: ) */10/14-
SetUpDate: V1«4 Jic Operator: |1/ | Lisg
R e e e S T e e e,
Recovery Date: (11 /)7 /| Sample Duration (ie. 24 h): =< |n
Status: ¢ Valid Void (Circle one)
Relinquished by: | 11 /L | Date: 0 1/27 /)7
Date:
Valid Void (Circle one)

Comments: . 1L o f o ¥l ) |/-- 4[] T, Kun | el o
v )
Lo&; S 47 | / .t Iy I
) | } \ ) o [0 S 1 ] )
L} i
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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CRNW

Received by: \; I I !
Set-Up Date: V| JRe /| 5

RecoveryDate: [~ /U1 /I

Status: (Valid ' Void (Circle one)
Relinquished by: | | b 1
Valid Void (Circle one)

Collection Date:
Duplicate Event (Y/N):

Sample Duration (ie. 24 hr): | |

Comments: e b+ |/ HE, A R e &)
< V0 /B0 6o Lol s ELOY 80 B olis e . Pt 5945 » i 15
Elids 13 0% Ol pwa o 4 53E Viluia % 24,59 hetve |

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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|ERG Lab ID # bl ) '

Collection Date:
Duplicate Event (Y/N):
Relinquished by: Date
Received by: J( 11 |l | Date: 12 /10 /i
Set-Up Date: ('~ /. 1/1-’»’ Operator: /[ 1L/
RecoveryDate: . ~ /= ! IS Sample Duration (i.e. 24 hr):
Status: |~ Valid: Void (Circle one)
Relinquished by: | “bl pate: O 2 fOL /T
Date:
Valid Void (Circle one}

comments:_ Erelol. blank Lor Bfos 5 somgle dafo.

o ldo-H 22012763,

White: Sample Traveler Canary: Lab Copy Pink: Field Copy

170



Collection Date:

Duplicate Event (Y/N):
Relinquished by: e
Receivedby: L 10 /Lio e M -----------------
lsotupoate: _ > fo1 /i T Operator:_|( 11, | Lt~/
02 Jos Jis Sample Duration (ie. 24 hr): 1 |

Void (Circle one)

Relinquished by: |~ 'L&_’j Date: 02 fun i T

Comments: <;L'l W E_Q{_. —+o Falry on C";Zi 3" /I T . Lan G ¥ (__\ 4:\1/ )
"",L;iw_LL od E:{‘,{,/Ll( ¢ ,'(vvr_"\‘“"(‘. l":(l""‘"“i“\"" T:(_.(‘/‘{-"l
r -~ k)

= Thow o 190 6F alom 144 s) g s DVl s D18 pad Ve, 2 2d.5% 3

White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date:

Duplicate Event (Y/N):

Relinquished by: Date

Received by: J( I 1Ly Date: = A0 /14
ISet-UpDate: (= /i [i= Operator: L 10, [ Loy
RecoveryDate: — //é» /1 1~ Sample Duration (i.e. 24 hr): S
Status: ~ Valid Void  (Circle one)

Relinquished by: | K ey Date: = [l W/ 5

Date:
- Valid Void (Circle one)

gove Jeosoe 24 |
| V/II/'f | o8 LS 1V JEAVY FIOWA TN rulll ¥
DO N - O

Comments:"Jr\\'-\u,L;_ e P s Ao s v\ .»/llll\/' iy Uion o e ko
- 1 * i
LQe 2l pepo. 32010 0p%0d Quuy RKPy 64, ‘ﬂ..-.. Te=sd G
t 4 ” - F—r = =t
ERLE LA £0.clin « 2303 abpin Nalinis b 24 <8 et <hLVOEL V33 ans
' [] 1 ] - 1
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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ERG Lab ID # A ul

Collection Date:
Duplicate Event (Y/N):

Date: |: llt- z H‘

2 Jie f4TF Operator: .00y
2 /22 Y Sample Duration (ie. 24 hr): <1 1|
: (Vaid'  Vold (Circleone)
Relinquished by: ICE 'L“[ Date: 2 /22 4Y
Recelved by: Date:
Status: Valid Void (Circle one)

If void, why-

-

Comments: ¢\vo ot
1

P

N o Y e T AW 7 I 1

st o

clo2 ¥ UiC el e z'J'"
- -

2)1z 17 ¢
K

LN eny Fuin Lgn
]

~ Gdonmime Bree T2 -},h-'(
i

v

Eobias S 23 wdratl i 1< 94«.;. PO ¢ o 1Y
- 4 o

White: Sample Traveler Canary: Lab Copy
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Pink: Field Copy



ERGLabID# N e b

Collection Date:
Duplicate Event (Y/N):

Date: 12 Jiu /%
(L |22 Y Operator: |15, 1 L1y

1

Void (Circle one)

‘,'u
#
Comments:( Yl v X E u,.&_(‘u\. e v by vy ;’[,7:117‘ B ““'[LLLé‘-t/
1 ' X : :
30 I bve SEA w o E D I2& (X Cotdye R <YH e T2 -:—'.;(l
4 i o . > v
- y!'\" J:‘}-F(: 1_: A-.\XIV‘Y‘-‘:“f ¢ ;v‘:.- !s‘\,\.""vh; "VIL‘ ‘1,
e
N
White: Sample Traveler Canary: Lab Copy Pink: Field Copy
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Collection Date:

Duplicate Event (Y/N):
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ERG Lab ID # o
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Tribal School Air Toxics Monitoring

Application packet
07/08/2010

EPA/OAQPS and TAMS

|Blue hills,jpg
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04/07/2010 Tribal School Air Toxics Monitoring

(I) Background: Tribal School Air Toxics Monitoring Project Proposal

U.S. Environmental Protection Agency (EPA) has recommended ar quality moniforing at 63 schools around the
country as part of a new initiative to ensure children are breathing healthy outdoor air. EPA identified schools
for monttoring based on mformation that raised some questions about atr quality that ment ivestigation That
mformation included the best data available to EPA scientists about air pollution in the vicinity of schools,
results of a computer modeling analysis, results fom a recent newspaper analysis, and information from state
and local air agencies. Unfortunately, because of limited information on tribal schools® and limited emissions
mformation, most tribal schools could not be considered in time for EPA’s analysis of the schools initially
chosen to conduct monitoring. The term “tribal school” refers to any school located within a reservation
boundary or any school operated by a tribe, BIA or tribal agency (regardless of location). EPA is still concerned
that lack of information/data does not necessarily mean there is not a problem in Indian country and wants to
ensure that we are investing in potential air toxics impacts around tribal schools as well. In order to accomplish
fhis parallel effort to the national study, EPA. working with the Regional Offices, identified two tribal schools
with appropriate conditions to initiate this monitoring effort.

Complete Article:  http:/www usatoday. com/news/nation/environment/school-air-monitoring1 htm
Proposed Approach for the Tribal School Monitoring Analysis

Monttoring at first two schools: As i the national analysis, EPA will provide monitors and analysis
following the requirements of the national monitoring plan and QAPP for these two schools. The tribes
have the capacity and agreed fo conduct the monitoring.

After the 60 — 90 day monitoring study is completed monitors will be transferred to the Tribal Air
Monitoring Support (TAMS) Center for further deplovment. Once the EPA monitoring program is over, the
monitors will be provided to the TAMS Center to support activities in Indian country as appropriate.

A tribal working group of environmental professionals and representatives of the TAMS Steering
Committee will determine the protocol for further deplovment of monitors. Some criteria discussed onthe
first call included:

+ Some demonstrated source of aif foxics concern including point source(s), mobile sources, non-
traditional sources like open burning, and garbage burning.

» Tribe's willingness to provide location information of the tribal school and submission of
monitoring data through the AQS process.

» School is on/off the reservation or has a presence/location of schools on/off the reservation.

+ Tribe has the capacity to run the monitors for the 60- 90 day period or availability of TAMS staff
support for that or funding available for contractor support.

+ Presence/location of daycare sites on/off the reservation.

EPA will work with the RTOCs and NTOC to reach out to the tribes to determine inferest in participating in
the school monitoring effort. We will also work with BIA or NCAI to reach tribes that don’t have strong
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04/07/2010 Tribal School Air Toxics Monitoring
environmental programs and don’t participate in TOCs. Inferest will be evaluated against criteria developed
by the workgroup with the decision made by the TAMS steering committee.

Monitors will be rotated to new locations as available. Decisions on the length of time for the monitoring
will be determined by the TAMS steering committee.

If any problems are found, the appropriate EPA Regional Offices, OECA, OAQPS, and other offices, in
consultation with the tribe, will determine the appropriate actions. In some cases, there may be targeted
enforcement, in others permit or regulatory action may be needed, and in other cases commumnity initiatives
may be necessary.

+ Data will be captured on the tribal air site and linked to the national school program site
{(www.epa.gov/schoolair). The workgroup requested that the schools be identified on the national
School Air toxic map and the tribal boundaries also be dentified.

(IL.) Planning and Operations Procedures: Tribal School Air Toxics
Monitoring Study

+  Monitors have been transferred to the TAMS Center, from EPA for deployment fo Tribal
applicants across the counfry. An application packet, criteria and process has been developed
for those interested in monitoring.

¢ Tribes will be selected for monitoring as monitors are available and applications are processed.
Schedule for monitoring and selection fo be determined and approved by the TAMS Steering
Committee and technical staff

+  Monitoring and analysis will follow the requirements of the national School Toxics Air
Monitoring Initiative Quality Assurance Project Plan, Standard Operating Procedures, and/or
approved plans for each of the selected schools.

*  Tribal capacity will be assessed for running monitors; if technical assistance or training is
needed/requested every attempt will be made fo hold training for the Tribes interested in the
program

¢ The Tribe nmst agree to monitor and report data to the Tribal air toxic database.

LOGISTICS: After completion of a monitoring cycle the monitors are to be transferred to a location
determined by the Tribal Air Monitoring Support (TAMS) Center Steering Committee. The monitors will
remain assigned to the TAMS Center to support further monitoring activities in Indian country, as
appropriate.

PROCEDURES AND PROCTESSES: Monitors will be rotated fo new school locations through an
application process. Decisions on the schools, school priority and length of time for the monitoring will be
determined by criteria developed and a process agreed upon by the Tribal planning team and the TAMS
Steering Committee. The TAMS Steering Committee will update gnidance as necessary and appropriate to
improve the decision process.

+  Application will be submitted to TAMS Center Co-Directors. (see below)

EPA TAMS Co-Director ITEP TAMS Co-Director TAMS Technical Assistance
Farshid Fara1 Christopher Lee Henry Gerard
702/784-8263 702/784-8278 702/784-8268
Page 3 of 12
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04/07:2010 Tribal School Air Toxics Monitoring
Farsi Farshid@epa.cov | Christopher Lee@nau. edu | gerard henrvi@epa gov
4220 S. Maryland Pwy, Bldg C
Las Vegas, Nevada 89119

+  Applications and will be prioritized and assessed by voting members of the TAMS Steering
Committee.

¢+ When applying for monitoring the Tribes should identify when they will be ready for
deployment of monitoring, if approved monitors need to be deploved as soon as possible and
should not sif idle.

* A calendar of rotation, training, etc. will be maintamed by the TAMS Cenfer. Alternates will be
identified in case a tribe 1s unable take their assigned rotation.

OUTREACH:
EPA and TAMS Center will work with the regional and national tribal organization to outreach to all tribes,
even those without ar programs, to promote mnferest m parficipating m the school moniforing project.
Interested parties will be given application information and resources to learn more about the Tribal School
Air Toxics Project. Outreach efforts will be in the form of

¢ Newsletters, Fact Sheets, pamphlets

Poster Sessions at National Tribal Meetings

Canned presentations to share with those who are going to be presenting

Presentations on conference calls or regional meetings

Interagency presentations of the project to reach other Tribes who do not have air programs

Resource feedback and sharing of experienced tribal monitoring

Training of prospective tribal programs or select points of contact for monitoring project

ANALYSIS and Next steps:
If any problems are identified through momtoring, the appropriate EPA Regional Offices. OECA. OAQPS,
and other offices, in consultation with the tribe, will determune the appropriate actions. In some cases, there
may be targeted enforcement, permit, and regulatory actions. or comnmnity initiatives may be necessary.

DATA TRACKING:
Data will be captured on the tribal air website and linked to the national school air toxic program site. All
data will need to be submitted to AQS, if technical assistance 15 needed to complete this please make sure
the application reflects this need. National map will be updated with completed schools.

Note: Selected applicants will be required to sign and submit TAMS monitor agreement.

Page 40f 12

183



04/072010 Tribal School Air Toxics Monitoring
(IIL.) Application for Tribal School Air Toxics Monitoring

Date:  September 15, 2014

Name of Tribe Navajo Nation— Church Rock Community Chapter

Address P.O. Box 349, Church Rock, New Mexico, 87311

Background of Tribe and proposed schools or educational program

The Navajo Nation is a federally recognized Indian Tribe with inherent powers of sovereignty and authority to
manage and control the use of Navajo lands and resources. The Navajo Nation covering in land mass about
27 425 miles with the states of Arizona, Utah and New Mexico. Surrounding the Navajo Nation are the
Southern Ute of Colorado, and Ute Mountain Ute Tribe. Also the Hopi Indian Reservation is located
surrounded by the Navajo Nation in Arizona. Additional to the Navajo Nation there are three large non-
contiguous sections located in New Mexico: Ramah Navajo Indian Reservation, Alamo Navajo Indian
Reservation and Tohajitlee Indian Reservation.

Clwrch Rock Elementary School is one (1) of nineteen (19) schools within Galtup McKinley County School,
Gallup, New Mexico, and considered a “public™ school Clmrch Rock Elementary School has teaching grade
levels from pre-kindergarten to 5™ prade, and serves about 95% to American Indian students. The school is
located about 4 miles east of Gallup, New Mexico. The population for Church Rock comumumity is about 1,077
and located within the Fastern Navajo Nation Agency. Church Rock Navajo name is Kinlitsosinil, and is
named for the natural landmark with the same name.

To the east direction from Clmrch Rock comnmmnity are the beautiful scenery of Mount Taylor, and toward the
south direction lay the Zuni Mountains. Within the commmnity of Clwrch Rock it 15 distinguished with Red
Rock structures on the north side of the Church Rock Flementary School. The Puerco River is located west
from Chwrch Rock compmnity.

The major enussions are from surrounding facilities located west ffom Church Rock Elementary School, for
example: oil & gas refinery, rock & gravel company, casino with generators, and furntture makng facility.
Also the transportation emission are currently highly accessible with Interstate Highway 40 (I-40) and BNSF
Railroad Company both located within 2 miles south from Church Rock Elementary School Development of
mineral and fossil fiuel resources and industrial and population growth within the region may contribute to the
degradation of the air quality. In 1979, United Nuclear Corporation Church Rock uraniom null breached and
spill 1,100 tons of mulled uranium ore and about 94 million US gallons of heavy metal into the Puerco River. In
2005, the Navajo Nation prohibit any further uranivm mining. In 2008, the US EPA and Navajo EPA have
started a five-vear plan fo identify contanunated areas caused by uranivm mining. The area of uranm mining
that once existed is located about -6 miles north from Church Rock Elementary School The National Park
Service and other agencies and organizations are conducting air-monitoring programs around the borders of the
Navajo Nation fo ensure the health and well-being of the Navajo people are being protected.
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04/07.2010 Tribal School Air Toxics Monitoring

Identified School Name  Clmrch Rock Elementary School

Address of School(s) "P.0. Box 40, Clurchrock. New Mexico, 87311

Lat and Long for school site Latitude: 35.538747; Longitude: -108.596741

Grades and ages of children attending application school site  Grade: Pre-K — 5™ grade level; Ages: 4-10
vears old.

Is the school in the presence of /or on the reservation? or NO

If not on reservation, describe native population? (Estimated ratio stats from the school, efc.)

Please describe the suspected sources of Air Toxics possibly impacting the identified school and type of
momnitoring to be requested? (Ex. Open burning, garbage burning, mobile sources, efc.) See artached fmventory.
The possible sources of air toxics impacting the Church Rock Elementary School are open burning, trash
urning, and mobile source emissions. Also other surround air toxics are being emitted by nearby oil & gas
refinery, casino generators, rock & sand gravel facilities, Interstate Highway 40, and Highway 566. Church
Rock Chapter request the followmng type of monitoring to be conducted: VOCs, PM10 HAP Metals, carbonyls,
PAHSs

Identify who the possible affected population would be and how they may be impacted?
(Elementary age, infanfs. efc.)

The possible affected population would be the children infants and elder within the Clwrch Rock Elementary
School and surround Church Rock Conmminity Chapter area. The possible affected population area impacted
due to the sensitivity of their health and development growth stage.

For thus application. approval should be obtatned fo submit monttoring data to A Quality Systems database
and/or an OAQPS national tribal database?

Yes, Clmrch Rock Comnminity Chapter’s approval to obtain data to submit moniforing data to Air Quality
System (AQS) database and /or an OAQPS national tribal database.

Ifthe tribe agrees to submit data, please explain the tribe’s technical capacity available to submit data, or
explain the need for technical assistance?

Ms. Karmen Billey, Arizona State University (ASU) Graduate Student has had previous work expenence to
submit data into the database. Has experience in sefting up carbonyl and VOCs samplers in the past, as well as,
meteorological monitoring sefup. She might need additional training in regards to other listed sampler before
project sample begins. Overall she has received various tramning in courses offered by Tribal Air Monitoring
Support (T AMS) Center, Las Vegas, NV and Inter Tribal Environmental Professional (ITEP), Flagstaff AZ.

Explain your Tribe’s technical capacity to operate the monitors or will technical assistance and/or what training
will be required?
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04/07/2010 Tribal School Air Toxics Monitoring

Ms. Billey has had technical capacity in operating the monitors for carbonyl and VOC sampler setup and
sampler collection, but might need some training on the other listed samplers. Overall, she has operated many
monitoning setup in previous employment in regards to FRM (PM2.5), TEOM (PM10/PM 2.5). Teledyne
Gaseous Analyzer’s (Ozone, NOx, SO;). Also she has received training in maintaining instruments monitorning
setup, calibrations, audit and able to follow SOPs and QAPP documentation given.

Is a designated person available at the Tribe to take training or be the point of contact for this project. if so
please identify?
Ms. Karmen Billey, Arizona State University Graduate Student. will be the point of contact for this project.

Attach Photos of the 4 cardinal directions of the school or monitoring location.
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Photo taken of the front of Church Rock Elementa

Photo taken from school in the south direction.

Tribal School Air Toxics Monitoring
School

187
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Photo taken from school in the west direction.

Photo taken from school in the north direction.
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04/07/2010 Tribal School Air Toxics Monitoring
Photo taken from school in the east direction.

Nearby Facilities:

Photo of E1 Paseo Natural Gas Co. Refinery located 4 miles west from school
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04/07/2010 Tribal School Air Toxics Monitoring
Photo of Sand. Rock & Gravel Facility located next to refinery and west from school.

P
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04/07/2010 Tribal School Air Toxics Monitoring
Photo of Cabinet Southwest facility located west of school.

When is the projected time for deployment of the monitors? (ie. immediately. 3 months)
October 13, 2014 to December 19, 2014 (70 days)
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CHURCHROCK CHAPTER / —
P.0. Box 549 , A«‘
Churchrock, New Mexico 87311 .
PA

Phone: (505) 905-5949 * Fax: (505) 905-6561 8
Website: http://churchrock.navajochapters.org Ny, o= ee
E-mail: Churchrock@navajochapters.org Grp e T
= A—j’
Edmund Yazzie, COUNCIL DELEGATE
Emery Chea, LAND BOARD MEMBER

Vacant, COMMUITY SERVICES COORDINATOR

066-15-02
RESOLUTION OF THE CHURCHROCK CHAPTER

RECOMMENDING AND SUPPORTING MS. KARMEN BILLEY [N CONDUCTING A TRIBAL SCHOOL

AR TOXICS MONITORING AT THE CHURCHROCK ELEMENTARY SCHOOL ON BEHALF OF
ENVIRONMENTAL PROTECTION AGENCY

WHEREAS:

1. Pursuant to Secfions 1.B and 2.2 of the Navajo Nation Local Governance Act, the Churchrock
Chapter is established to make decisions about local government matters, to conduct local
govemment operations and to provide for the general health, safety and welfare of its membership;
and

2. US. Environmental Protection Agency (EPA) has recommended air quality monitoring at 63
schools around the country as part of a new inifiative to ensure children are breathing healthy
outdoor air. EPA identified schools for monitoring based on information that raised some questions
about air pollution in the vicinity of schools, results of 2 computer modeling analysis, results from a
recent newspaper analysis, and information from state and local air agencies. Unfortunately,
because of limited information on tribal schools and limited emissions information, most tribal
schools could not be considered in time for EPA's analysis of the schools initially chosen to
conduct monitoring. The ferm “tribal schoof® refers to any school located within a reservation
boundary or any school operated by a tribe, BIA o tribal agency (regardless of location); and

3. EPA will provide monitors and analysis following the requirements of the national monitoring plan
and QAPP for these two schools. The fribes have the capacity and agreed to conduct the
monitoring. Two schools have been selected by committee and will be conducted by ASU graduate
candidate student Ms. Karmen Billey; and

4. Some criteria discussed on the first call are: demonstrated source of air toxics concem including
point source(s), mobile sources, non-traditional sources like open burning, and garbage buming;
and

5. Churchrock Chapter is in full support of this project, this will provide much needed data compiling
for our air we breathe for our children and elders. The air within the community continues to
change daily and cause health issues to residents in Sundance and Churchrock; and

RESOLUTION OF THE CHURCHROCK CHAPTER 1|{Page
RESOLUTION NO. 066-15-01 FINAL-APPROVED
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B. Ms. Karmen Billey, Arizona State University Graduale Student approach the Churchrock Chapter
and requested the Air Monitoring project. Ms. Billey also received full support of the Gallup-
McKinley County School Board during its October 8, 2014 meeling; and

7. Itis therefore recommended by the Churchrock Chapler to fully support Ms. Billey in pursuing her
objectives to monitor the air within the Churchrock community and the Churchrock Elementary
Schoal.

NOW THEREFORE IT BE RESOLVED THAT:
1. The Churchrock Chapter recommends and suppors Ms. Karmen Billey in conducting a ribal
school alr toxic monitoring at the Churchrock Elementary School on behalf of the United States
Environmental Prolection Agency.

2. Attached to this resolution as "Attachment A" is the Tribal School Air Toxics Monitoring Application
packet’ submitied by Ms. Karman Billey.

CERTIFICATION
We, the undersigned, hereby certify that the forging resolution was presented to the Churchrock Chapter, at
a duly called regular chapier meeting at which a quorum was present, and it was approved by a vole of
_H] infavor, _O_ opposed, with S abstaining at Churchrock {Navajo Nation), New Mexico on the
13" day of October 2014,

— !

Jo%ﬁbﬂmﬂrﬁa’dq{_’_—_’/

uise Jim, Ségfelary/Treasurer
RESOLUTION OF THE CHURCHROCK CHAPTER 2|Page
RESOLUTION NO. 066-15-01 FINAL-AFPROVED
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Notice of Regular Meeting
October 6, 2014

The Board of Education

Gallup McKinley County Schools

A Regular meeting of the Board of Edueation of Gallup McKinley County Schools will be held October 6, 2014, beginaing at
6:00 PM in the Board Room of the Student Support Center, 640 Boardman, Gallup, NM 87301,

The subjects to be discussed or considered or wpon which any formal action may be taken are a5 listed below, ltems do not
have to be taken in the order shown on this meeting notice.

Unless removed from the consent agenda, items identified within the consent agenda will be acted on at one fime.

l. Call to Order - Pledge of Allegiance/NM Pledge - Roll Call
A, Public Comment
Approval of Agenda
Approval of Minutes
Approval of Consent Agenda ltems (*61, *6c, %6d, *Ge, *8h, *§c, *3f, *3g, 8D, *8i, *&j, *8K)
Study Circle
A. Reports

1. Superintendent's Report

a. Recognition (Student, Staff and Other)

L. TOM Program
Dally Mansan Grant
Gallup Reads
Del Morte Elementary School Design and Progress Report

g State and Tribal Education Partnership (STEM) Travel Repert
2 Board Report (Meetings, Conventions, Conferences, Training Sessions)
3 School Site Reporls
a. Twin Lakes Elem.
Indian Education Committes / JOM Report
Notices and Communication
a. Announcements / Reminders

1 Cietober 9-10, 2014 ~ Fall Break - No School
October 13, 2014 ~ Professional Development Day (No Schoal)
October 24, 2014 ~ BOE Meeting - Gallup Mid, 4PM
October 21, 2014 ~ Report Cards
Movember 3, 2014 ~ BOE Meeling
Movember 11, 2014 ~ Veterans Day (Mo Schaol}
November 17, 2014 ~ BOE Meating
Movember 24-28, 2014 ~ Thanksgiving Break

e

g o

b

R

& Financial Section - CONSENT
2014-2015 Budget Decrease
2014-2015 Budget Increase
2014-2015 Budget Adjustment Requests (Intra-'ransfers)
2014-2015 Budget Adjustment Requests (Inter-Transters)
Current Bills-Operational, Fedéral Projects, Food Services, Other - CONSENT
T D]d Business - Mone
& MNew Business
A Report on, consideration of, and action on bids, proposals and use ofemstmg conttacts: CONSENT - None
E. Approval of Student Activity Travel: CONSENT
B Gallup High JR ROTC, 20 students, 2 chaperans, Phoenix, AZ, October 24-25, 2014 for
Orienteering Championship. (Aetivity Fund) Trip 9738
C. Approval of Out-of-State Travel: CONSENT Boerd Policy D-3150 (10,8.1-10,8.8) - Travel Approved by
Superintendent

mEnEE
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1. Jarrid Thelen, St. Bonaventure, Dallas, TX, October 22-26, 2014 to attend National Standards
Benchmark. (Title 11-A)

2. Shannon Balok-Red Rock Elem, Kathy Bostic-Indian Hills Elem, Nashville, TN, October 25-29,
2014 to attend National Association for Music Educators. (Operational)

3. Betsy Soltero, Thoreau Elem, Nashville, TN, October 25-29, to attend National Association for
Music Educator Conference, (Operational)

4. Tine Hayes, John Ohle, Miyamura, San Diego, CA, December 11-14, 2014 to attend Screen
Printing Class.(Perkins)

5. Jenilee Charley, Belinda Cross, EDC, Sedona, AZ, November 12-15, 2014 to attend AZ AER Fall
Conference. (Entitlement IDEA B)

6. Kate Poortenga, Karyn Weglarz, Rehoboth, Phoenix, AZ, October 8-10, 2014 to attend Reading
and Writing Conference (Title 11-A)

D. Approval of Superintendent Travel: CONSENT - None

E. Approval of Board of Education Travel- CONSENT - None

F. Approval of Charitable Contribution to Thoreau High School from Westem Refinery - CONSENT

G. Approval of a Donation from Donor.org for Stagecoach Elementary School - CONSENT

H. Approval of the request for a Swimming Equipment Donation / Grant from Nike for Gallup High School -
CONSENT

I Approval of $1000 Donation from Richard Lambert, Church Group for Tse Yi Gai High School -
CONSENT

1. Approval of the Transfer Ownership of Portable Classroom Buildings as Listed - (2) Portables to the

Mariano Lake Chapter - CONSENT

K. Approval to Designate Jefferson Elementary as the "Magnet School" for the Blind & Visually Impaired and
Indian Hills as the Magnet for the Deaf & Hearing Impaired - CONSENT

L. Appraval of Dissertation Request "Tribal School Air Toxics Monitoring" by Karmen Billey - ACTION

M. Approval for the Use of Crownpoint and TseYiGai High Schools Gyms for Community Mass Vaccinations
by Crownpoint Health Care Facility - ACTION

N. First Reading - Travel Policy and Approval/Reimbursement Procedures

Requested Topics by the Board for Future Meetmgs

EXECUTIVE SESSION-The Board will meet in executive session on pursuant to NMSA 1978 § 10-15-1 (H)(2) in

regards to Personnel Actions Taken. .

Adjourn
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Appendix B. Target Analytes and Required Method Detection Limits (4/70/09)

The MDLs provided in the far right column below are those that can be achieved by the EPA's air
toxics contract laboratory and are thus considered to be the requisite / minimally acceptable MDLs
for the School Air Toxics monitoring initiative. These concentration values were compared with
those labeled as "Lower Bound of Concentration Range of Potential Risk-Related Interest” so as to
evaluate sufficiency for health-based decision making. With the exception of eight chemicals, the
laboratory reported MDLs fall below the lower bound of the concentration range that might be of
potential risk-related interest when measuring ambient concentrations. In all cases (including
those eight chemicals for which the laboratory MDLs are higher than the lower bound
concentrations), the MDL presented is considered sufficient for this initiative, The target analytes
listed below include 1) any chemical identified as risk drivers on the 3/31/09 schools-for-monitoring
list, and 2) any other chemicals captured and reported out by the analytical methods used in this
|project.

Lower Bound of REQUIRED METHOD
Concentration Range of DETECTION LIMIT
HAP Compound Potential Risk-related (MDL)?
Interest’

CHEMICAL NAME CASNO. | ug/m3 i ug/m3
Acetaldehyde 75-07-0 4.5E-01 9.0E-03
Acetonitrile 75-05-8] 6.0E+00 9.7E-02
Acetone 67-64-1 No Value 1.0E-02
Acetylene 74-86-2 No Value 1.3E-02
Acrolein 107-02-8 2.0E-03 3.5E-02 °
Acrylonitrile 107-13-1 1,5E-02 31E-02°
Antimony compounds 7440-36-0) 0.02° 6.7E-06 *
|Arsenic compounds 7440-38-2 2.3E-04 9.2E-06 *
Eenzene 71-43-2, 1.3E-01 2.0E-02
Benzyl chloride 100-44-7| 2.0E-02 8.0E-03
Benzaldehyde 100-52-7) No Value 1.0E-03
Beryllium compounds 7440-41-7) 4.2E-04 1.86-08 °
Bromochloromethane 74-97-5 No Value 2.4E-02
Bromodichloromethane 75-27-4] No Value 1.6E-02
[Bromoform 75252 9.1E-01 2.0E-02
1,3-Butadiene 106-89-0)| 3.3E-02 6.0E-03
Butyrfisobutyraldehyde 123-712-8] No Value 6.0E-02
Cadmium compounds 7440-43-9 58E-04 2.9E-05°
Carbon disulfide 75-15-0f 7.0E+01 7.0E-03
Carbon tetrachloride 56-23-5 8.7E-02 1.2E-02
Chlorobenzene 108-90-7 1.0E+02 1.1E-02
Chloroform 657-66-3 9.8E+00 1.2E-02
Chloroprene 126-99-8 7.0E-01 1.1E-02
Chromium Compounds (all species) 7440-47-3] No Value 34E-04 °
Chromium (VI) compounds 18540-29-9i 8.3E-05 4.3E-06
cis -1,2-Dichloroethylene 156-59-2, No Value 6.9E-02
trans- 1,2 -Dichloroethylene 75-69-4 No Value 1.0E-02
Cobalt compounds 7440-48-4 1.0E-02 5.5€-06*
Crotonaldehyde 123-73-9 No Value 5.0E-03
p-Dichlorobenzene 106-46-7 9. 1E-02 2.3E-02
1,3-Dichloropropene 542-75-6) 2.5E-01 0.011 (cis), 0.014 (trans)
Dibromochloromethane 124-48-1 No Value 1.1E-02
Dichlorodifluoromethane 75-71-8 No Value 1.9E-02

198



Dichlorotatrafluoroethane 76-14-2 Mo Value 1,0E-02
2,5,- Dimethylbenzaldehyde 5779-94-2 No Value 2.0E-03
Ethyl acrylate 140-58-5 Mo Value 2.5E-01
Ethyl benzene 100-41-4 1.0E+02 1.5E-02
Ethyl chloride T5-00-3 1.0E+03 4.0E-03
Ethyl tert-Butyl Ethar B37-92-3 Mo Value 2,8E-02
Ethylene dibromide 106-83-4 1.7E-03 1.1E-02°
Ethylene dichloride 107-06-2 3.8E-02 £.0E-03
Ethylidene dichloride (1,1-

Dichloroethane) 75-34-3 5.3E-01 B.0E-03
Formaldehyde 50-00-0 8.8E-01 4.4E-02
Hexachlorobutadiene 87-68-3 4 5E-02 0.13°
Hexaldehyde BE-25-1 Na Value 5.0E-03
Hexamethylene-1 6-diisocyanate 822-06-0 1.0E-03 256017
Isovaleraldehyde 590-86-3 Mo Value 4.0E03
Lead compounds 7435-92-1 1.5E-01 566051
m -Dichlorobenzens 541-73-1 Mo Value 24E-02
|Manganese compounds 74.35-96-5 5.0E-03 57E-05°
Mercury Compounds 003" 1,7E-05
Methyl bromide 74-83-9 5.0E-01 7.0E-03
Methyl chloride T4-87-3 9.0E+00 1.3E-C2
Methyl chloroform (1,1,1-

Trichloroethane) 71-55-6 5.0E402 8.0E-03
Methyl Ethyl Ketone T8-83-3 Mo Value 1.2E-01
Methyl iscbutyl ketone 108-10-1 3.0E+02 2.5E-02
Methyl methacrylate B0-62-6] 7.0E401 1.1E-01
Methyl tert-butyl ether 1634-04-4] 3.5E+00 5.1E-02
Methylene chloride 75-08-2 21E+00 2.8E-02
Methylene dipheny| diisccyanate 101-68-8 6.0E-02 2.23E-02°
4,4 -Methylenedianiline 101-77-9 2.2E-D3 0025 %7
n -Octane 111-55-9 Mo Value 1.BE-02
Naphthalene §1-20-3} 2.9E-02 2.4E-04
Nickel compounds 7440-02-0 0.0042 7 1.3E-04*
Acenaphthene B3-32-9 Na Value 4. 2E-05
Acanaphthylene 206-85-4 No Value 4.BE-05
Anthracene 120-12=7] No Value 5.2E-05
Benzo(ajanthracene 56-55-34 8.1E-03 8.3E-05
Benzo{b)fluaranthene 205-55-2| 8.1E-03 5.8E-05
Benzo(k)fluoranthens 207-08-9) 8,1E-03 B.9E-05
Benzo{g,h,ijperylene 181-24-2 No Valus 3.3E-05
|Benzo(a)pyrene 50-32-§ 8.1E-04 6.1E-08
Benzolelpyrans 182-87-2 No Value 4.89E-05
Chrysene 218-01-9) S 1E-02 4 0E-05
Coronene 191-07-1 No Value 4 3E-02
Cyclopantafc,dipyrene 2T208-37-3 No Value 6.4E-02
Dibenz{a,hlanthracene 53-70-3 8.3E-04 4.8E-05
Fluoranthene 206-44-0) No Value 4.6E-05
9-Fluoranthene 486-25-3| Mo Value 4.7E-05
Fluorene B6-73-7| No Value 3.8E-05
Indenoil,2,3-cd)pyrene 183-38-5 §.1E-03 4.0E-05
|0- Dichlarobenzene 85-50-1 Mo Value 2.5E-02
Phenanthrene B85-01-8) No Value 5.9E-06
Pyreng 129-00- No Value 5.9E-05
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Perylene 1985-5-0 Mo Value 2.8E-02
Retene 483-65-8 No Valug 5.7E-02
Proplonaldebyde 123-358-6 Na Walue 1.2E-02
Propylens 115-07-1 No Walue 8.3E-02
Propylane dichloride 78-87-5 5.3E-02 1.6E-02
Selenlum compounds 7782-49-2 207 1.3E-05"
Styrene 100-42-5 1.0E+02 1.3E-02
1,1,2,2-Tetrachloroethane 79-34-5 1.7E-02 1.9E-027
tert-Amyl Methyl Ether 984-05-3 Na Value 2.BE-02
Tatrachloroethene 127184 1. 7E-01 1.8E-02
Toluene 108-88-3 5.0E+02 3.0E-02
2,42, 6-Toluene diisocyanate mixture

(1o 28471-62-5 7.0E-03 0.025 %%
o-Tolualdehyde 528-20-4 Na Value 9.0E-33
m-Tolualdehyde 620-23-5 Mo Valug 9.0E-03
p-Tolualdehyde 104-87-0 Mo Value S.0E-03
1.2.4-Trichlorobenzene 120-82-1 2.0E+}M §5.2E-02
1,1,2-Trichloroathane 79-00-5 6.3E-02 1.5E-02
1,2,4-Trimethylbenzene 95-63-6 Mo Valua 5.2E-02
1,3,5-Trimethylbenzene 108-67-B Mo Value 1.8E-02
Trichloroethylene 79-016 5.0E-01 8.0E-03
Trichlorofluoromethane 75-59-4 No Valug 1.2E-02
Trichlorofluoroethana T6-13-1 Mo Value 24E-02
Valeraldehyde 110-82-3 Mo Walus 5,0E-02
Vinyl chloride T5-014 1.1E-01 5.0E-03
Vinylidena chloride 75-35-4] 2.0E+07 1.2E-02
o-Xylene 85-47-6 Mo Value 1.5E-02
Xylenes (mixed) 1330-20-7] 1.0E+M1 0.028 {mixed m,p)

" The value show is the lower of the continuous Eletime exposuro concentration assoclated with an HO of 0.1 or a cancer

risk of 1x 10.6 jusing DAQPS chronic toxicity valusa: hitp:iiwww.epa.govittnfatwitoxsoureeisummany.himl, updated
where needad).

¥ The values in this column reflect MDLS reported by ERG for use In the national lab contract for this praject,

" The MOL far thiz canstituent is higher than tha lower bound of the concentration range of potential risk-related Interest

(L., concentrations below which risks are typically considered negligibia). For this Sehools Project, this MOL will be
considered sufficient.

* The MDL value given Is for the metal {g.g., antimony, arsenic, ete.). The analytieal methodalogy being used in this project
doas not distinguish among varlous metal compounds. Only the total amount of metal will be measured and reported.
(Note that same schools will be targeted for Cr'f analysis. At these schools, a special monitor will be deployed that can
determine the amount of Gr*® presant in air.)

F The MDL is estimated; a calculated ML will be established prior to monitering.

* This value is for a specific metal compound amang multiple CompoURds in group,

" Far nickel and selenium, the vake presentad is the losest for the types of compounds expected ta ba present in ambient
K.
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