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1.0 Introduction

11

Background Information

0Ozone(Os) is an air pollutant of increasing concern in the State of Colorado, particularly due to the decreasing
level of the National Ambient Air Quality Standard (NAAQS). Ozone in the troposphere is primarily a secondary
formation mllutant, with precursor compounds including oxides of nitrogen (NOx) and hydrocarbons. Along with
motor vehicles, a large portion of the precursor compounds in the Colorado North Front Range area has been
attributed to the oil and gas development/produncsector.

In order to better protect the health and safety of the citizens of Colorado, and to obtain a more accurate picture
of air quality as it relates to ozone precursors, the Colorado Department of Public Health and Environment
(CDPHE) performed seeral short term studies to determine ambient air concentrations of volatile organic
compounds (VOCs) in the Denver/North Front Range area of Colofidttee separate studies were performed over
the course of ten year3.he studies were designed to buwold each other, as well as oth&dC/non-methane
organic compound (NMOC) /carbonyl studies that CDPHE conducted prior to 1996. Additional NMOC/carbonyl
data is necessary to capture the emissions mix that could be used for future ozone modeling éfforseres as a
general qualitative check of the emission inventory lagtbeemised for previous ozone modeling projecifie
first study took place from July 10 through September 18, 1996, and sampled at three loGdt@sscond study
took place fom August 8 to September 1PQ03 and sampled at five different locations, two of which were
sampled at inhe 1996study. The third study took place between June 16, 2006 and August 3, 2006, at six different
sites, four of which were sampled at durthg previous 1996 or 2003 studies.

The twoprimary sitesaused in all three studiegere theDenveri CAMP (CAMP) site and the Denveir Welby
(Welby) site. Several other locations were monitored during the course of the three studies to determinatthe exte
of the oil/natural gas processing contributions to the air toxics inventory, as well the urban contribution to the local
background concentrations. Further information regarding the sampling sites is prestmateit section.

1.2

1.2.1.

Site Information

1996Monitoring Locations

Three locations were used for monitoring during the 1996 study. Their names, addresses, and the sampling
dates are listed iablel. The CAMP and Welby sites took samples on an every second dayftwasimtal of 33
and 35 sample dates, respectivaljle the Rocky Flats site took samples on an every sixth day, faséstotal of
12 sample datesThe approximate site locations are showfrigurel. The primary sampling &s are indicated
with a red star, while the secondary site is indicated with a blue star.

Table 1. 1996 Sample Site Names and Addresses © e s * Pritniary sites
Site Sampling # Sample Lot * Secondary sites
Name | Site Address | Time Period Days % S —c e
2105 - A St 1 T =
Denver- Broadway, 10 Jul 1996 "’* -
CAMP Denver 18 Sep 1996 33 alaocﬁf}"if‘i%ts "‘N
78th Ave. & : | T
Steele St.,
Denveri Commerce 10 Jul 1996 (]
Welby City 18 Sep 1996 35 g o
Rocky 16600 W. =3
Flatsi Hwy. 128, 14 Jul 1996 "’-9‘ ‘
North Broomfield 18 Sep 1996 12 G v Qooneeviter i ngan oot i
W B @ i) B e
R I
Figure 1. 1996 Monitoring Locations




1.2.2. 2003 Monitoring Locations

Five different locations were used for monitoring during the320Qdy. Their names, addresses, and the
sampling dates are listed Trable2. Sampling was performed on twelve days in August and Septe2d®3 with
samples being taken in the morning and afternd®®wme samples were either voided by the lab, or missed all
together, meaning the sites had less than 24 or eight samples collbetedites were used for all twelve days:
CAMP at 2f' Stre¢ and Broadway in downtown Denveand Welby at 78 Avenue and Steele Stre& the
northeast.In addition, a third sampler moved around to three other sites, collecting four sample days @&heaeh.
sites were NREInear Golde) Platteville(just outh of Greele), and Chatfield Reservofto the southwe}t The
approximate site locations are showrFigure2. The primary sampling sites are indicated with a red star, while the
secondary sampling sites are indicated &ithlue star.

RE] e
I

Table 2. 2003 Sample Site Names and Addresses e Y I * Primary sites
# Bellvue: L M o |
Sampling Sample Qs Sﬂm o * Secondary sites
Site Name| Site Address | Time Period Days =i iw pEaCCE .
2105 A 3
Denver- Broadway, 8 Aug 2003
CAMP Denver 9 Sep 2003 12 B
78th Ave. & e
Denveri Steele St., 8 Aug 2003 =
Welby Commerce @y 9 Sep 2003 12 :
2054 Quaker | 8 Aug 2003 X gt | Silien / i
NREL St., Golden 16 Aug 2003 4 A\ pinwood srngs 1 | /“‘
1004 Main St., | 20 Aug 2003 T BT ﬂﬂ"u‘d 28 ,@Bf
Platteville Platteville 28 Aug 2003 4 vea | | g Plattewlle
11500 N. rf'-'?- p =i SLu'j':TLt i IW?
Chatfield | Roxborough | 1 Sep 2003 9 s T @ m f p
Resrvoir | Rd., Littleton Sep 2003 4 B & | T0T 7 L o
-t | T %,?*4/’? @
& - T w4
Bilder = 2 ﬁJ 1 WauenbeLghb -
ffersan 1 - | &N
& ] A i e
NREL | —Hordeites (] H
- £ n& ‘ 2 et | Man
S—
e Chatfield PR ] I
Figure 2. 2003 Monitoring Locations
1.2.3. 2006 Monitoring Locations

Six different locations were used for monitoring during the 2006 study. Their names, addresses, and the
sampling dates are listed Trable3. The AAMP, Welby, Fort Lupton, and Platteville sitegre all primary
sampling sites (indicated by a red star), ali@ollectedsamples omt least 15layseach using a one in three day
sample scheduleThe Rocky Flatsand Fort Collins sitesere secondargampling sites (indicated by a blue star),
andsampled fothreedayseach using the same one in three day schedtuilee approximate locations of the
sampling sites are shown kigure3.

~ 2~



Table 3. 2006 Sanple Site Names and Addresses

Sampling # Sample
Site Name Site Address | Time Period Days
Denver- 2105 Broadway,| 16 Jun 2006
CAMP Denver 3 Aug 2006 16
78th Ave. &
Denveri Steele St., 16 Jun 2006
Welby Commerce City | 3 Aug 2006 16
Kahil . & 16 Jun 2006
Fort Lupton Fulton Ave. 3 Aug 2006 17
1004 Main St., | 16 Jun 2006
Platteville Platteville 3 Aug 2006 15
Rocky Flats| 16600W. Hwy. | 28 Jun 2006
i North 128, Broomfield | 13 Jul 2006 3
3416 Laporte
Fort Collins Ave., Fort 19 Jul 2006
T West Collins 28 Jul 2006 3
1.3 Sampling Information

3 ”57‘

17 7% Boulde} &0

l;lder r bispahoe
T

- L) ""\ ERgAd
ground Kittred n'ﬂ i) X o'\ & l\"‘
Y %/:
- /\\’ Ly W
i\‘u n Hills r\\c i mh‘_ | Littleton _ cent \X\ ol FoutieldE47

VMe" ingion

j * Primary sites
|

B * Secondary sites
i > —(1E

pateton

Larimer

G

M Platteville |

' *L:;rt ngt/on ®

Watterierg -
achbuie,

- =W

Figure 3.

2006 Monitoring Locations

There are typically hundreds of compounds that make up urban air polliitienU. S. Environmental
ProtectionAgency(EPA) put together a list af83 compoundsonsidered to belazardous Air Pollutants (HAPS).

These are pollutants that are known, or suspected, to cause cancer, or other major health issues.

People who are

exposed to these HAPs at sufficient concentration levels may have asggtichance of getting cancer, damaging

their immune system, etc. Most air toxics originate from mobile sources, like cars, trucks, or buses, as well as
stationary sources, such as factories, refineries, and power plants. Some air toxics also camdedrosources as

well, like cleaning solvents, and building materidt$APs can be organiar inorganic compoundsThe 1§ HAPs

can be split into several subsets. There is a subset of 97 that are considered volatile organic compounds (VOCs), a
subset ofl5 carbonyl compounds, and a subset of 80 Speciated Nonmethane Organic Compounds (SNMOCSs).
There are many compounds that are in both the SNMOC and VOC sui€&Es.are defined as organic

compounds with a vapor pressure that is greater thamag, & 25°C and 760 millimeters of mercury (mm Hg).

1)

1.3.4.

1996 Sampling Information

In the 1996 studyl15 VOCs and NMOCs were measuredERRA Method TO-12, TO-14, and TOL5.
Thirteen @rbonyl compounds were measured via EPAHdd TO11. The samples were taken over a thheer
period, from 06:00 to 09:00 on an every second day schedule. This was done in an effort to collect an air sample
with an unreacted set of pollutants, as the VOCs, SMNOCSs, and carbonyls are highmbfledrity photochemistry.

~ 3~



Table4 andTable5 list the carbonyl and NMOC/VOC compounds in the 1996 studyso measured at all three
sites were oxides of nitrogen (NOXx), using a continuous air monitor

Table 4. Carbonyl Compounds Measured in 1996

Carbonyl Compounds Measured in 1996

2,5Dimethylbenzaldehyde Formaldehyde
Acetaldehyde Hexanal
Acetone Isovaleraldehyde
Acrolein Propionaldehyde
Benzaldehyde Tolualdehydes (gm-,p-)
Butyr/Isobutyraldehyde Valeraldehyde
Crotonaldehyde

Table 5.NMOC/VOC Compounds Measured in 1996

NMOC/VOC Compounds Measured in 1996

1,1,2-Trichloroethane

2-Methyl-1-butene

Cyclohexane

n-Propylbenzene

1,1,2,2Tetrachloroéhane

2-Methyl-1-pentene

Cyclopentane

n-Tridecane

1,1,2Trichloroethane

2-Methyl-2-Butene

Cyclopentene

n-Undecane

1,1-Dichloroethane

2-Methylheptane

Dibromochloromethane

o-Dichlorobenzene

1,1-Dichloroethene

2-Methylhexane

Dichlorodifluoromethane

o-Ethyltoluene

1,2,3Trimethylbenzene

2-Methylpentane

Dichlorotetrafluoroethane

o-Xylene

1,2,4Trichlorobenzene 3-Methyl-1-butene Ethylbenzene p-Dichlorobenzene
1,2,4Trimethylbenzene 3-Methylheptane Ethylene p-Diethylbenzene
1,2-Dibromoethane 3-Methylhexane Hexachlorel,3-butadiene p-Ethyltoluene
1,2-Dichloroethane 3-Methylpentane Isobutane Propane
1,2-Dichloropropane 4-Methyl-1-pentene Isobutene / Butene Propylene
1,3,5Trimethylbenzene Acetylene / Ethane Isopentane Propyne
1,3-Butadiene a-Pinene Isoprene Styrene
1-Decene Benzene Isopropylbenzene tertAmyl methyl ether
1-Dodecene b-Pinene m-Dichlorobenzene Tetrachloroethylene
1-Heptene Bromochloromethane m-Diethylbenzene Toluene
1-Hexene Bromodichloromethane Methyl tertbutyl ether | transl,2-Dichloroethylene
1-Nonene Bromoform Methylcyclohexane trans1,3-Dichloropropene
1-Octene Bromomethane Methylcyclopentane trans2-Butene
1-Pentene Carbon tetrachloride Methylene chloride trans2-Hexene
1-Tridecene Chlorobenzene m-Ethyltoluene trans2-Pentene
1-Undecene Chloroethane m-Xylene / pXylene Trichloroethylene
2,2,3Trimethylpentane Chloroform n-Butane Trichlorofluoromethane
2,2,4Trimethylpentane Chloromethane n-Decane Trichlorotrifluoroethane
2,2-Dimethylbutane Chloroprene n-Dodecane Vinyl chlori de
2,3,4Trimethylpentane | cis-1,2-Dichloroethylene n-Heptane
2,3-Dimethylbutane cis-1,3-Dichloropropene n-Hexane
2,3-Dimethylpentane cis-2-Butene n-Nonane
2,4-Dimethylpentane cis-2-Hexene n-Octane
2-Ethyl-1-butene cis-2-Pentene n-Pentane




1.3.5. 2003Sampling Information

In the 2003 study, 78 SNMOCs were measwiacEPA Method TGL5, and twelvecarboryl compounds were
measuredia EPA Method TGL1la After a review of the 1996 study results, it was determined that monitoring for
all 115 VOC/NMOC componds was not necessary, and the list was then reduced to 78 compounds. For the
carbonyl analyses, acrolein wa®pped from the listTable6 andTable7 list the compounds measured during the
2003 stugt. At CAMP and Welbysamples were taken ovevo threehour period, from 06:00 to 09:00and 13:00
to 16:000n an everyhird day scheduleThethird sampler was rotated between three other $REL, Platteville,
and Chatfieldcollectingon four sample datesat each site during the same time periotisis was done in an effort
to collect an air sample with an-weacted set of pollutants,nd one where the sundés photoc
alter the compound concentrations throughout the tagpddition to the air toxics measurements, carbon monoxide
(CO), and NOxweremonitored at the Welby and CAMP sites. Ozone was also monitored at Welby and CAMP, as
well as NREL and Chatfield.

Table 6. Carbonyl Compounds Measured in 203

Carbonyl Compounds Measured in 2003
2,5Dimethylbenzaldehyde Formaldehyde
Acetaldehyde Hexaldehyde
Acetone Isovaleraldehyde
Benzaldehyde Propionaldehyde
Butyr/Isobutyraldehyde | Tolualdehydes (¢ m-, p-)
Crotonaldehyde Valeraldehyde

Table 7.NMOC/VOC Compounds Measured in 2003

NMOC/VOC Compounds Measured in 2003
1,2,3Trimethylbenzene| 2-Ethyl-1-butene Cyclopentane n-Nonane
1,2,4Trimethylbenzene| 2-Methyl-1-butene Cyclopentene n-Octane
1,3,5Trimethylbenzene| 2-Methyl-1-pentene Ethane n-Pentane

1,3-Butadiene 2-Methyl-2-butene Ethylbenzene n-Propylbenzene
1-Decene 2-Methylheptane Ethylene n-Tridecane
1-Dodecene 2-Methylhexane Isobutane n-Undecane
1-Heptene 2-Methylpentane | Isobutene / Butene | o-Ethyltoluene
1-Hexene 3-Methyl-1-butene Isopentane o-Xylene
1-Nonene 3-Methylheptane Isoprene p-Diethylbenzene
1-Octene 3-Methylhexane Isopropylbenzene | p-Ethyltoluene
1-Pentene 3-Methylpentane m-Diethylbenzene Propane
1-Tridecene 4-Methyl-1-pentene| Methylcyclohexane Propylene
1-Undecene Acetylene Methylcyclopentane Propyne
2,2,3Trimethylpentane aPinene m-Ethyltoluene Styrene
2,2,4Trimethylpentane Benzene m-Xylene / pXylene Toluene
2,2-Dimethylbutane b-Pinene n-Butane trans2-Butene
2,3,4Trimethylpentane cis-2-Butene n-Decane trans2-Hexene
2,3-Dimethylbutane cis-2-Hexene n-Dodecane trans2-Pentene
2,3-Dimethylpentane cis-2-Pentene n-Heptane
2,4-Dimethylpentane Cyclohexane n-Hexane




1.3.6. 2006 Sampling Information

In the 2006 study, as in the 2003 study, 78 NMOC/M@@poundsand twelve carbonyl compounds were
measured Table8 andTable9 summarize the compounds measured in 2@#mpling was done over a two month
period, nominally on an every other or everydhiay scheduldpr the fourprimary sitesand took place from
06:00 to 09:00. Three samples were collected at the two secondary sites. Those samples were taken in the
afternoon hours, from 13:00 to 16:0h addition to the air toxics, NOx was alsmnitored at the CAMP and

Welby sites.
Table 8. Carbonyl Compounds Measured in 2006

Carbonyl Compounds Measured in 2006
2,5-Dimethylbenzaldehyde Formaldehyde
Acetaldehyde Hexaldehyde
Acetone Isovaleraldehyde
Benzaldehyde Propioraldehyde
Butyr/Isobutyraldehyde Tolualdehydes (@ m-, p-)
Crotonaldehyde Valeraldehyde
Table 9. NMOC/VOC Compounds Measured in 2006
NMOC/VOC Compounds Measured in 2006
1,2,3Trimethylbenzene 2-Ethyl-1-butene Cyclopentane n-Nonane
1,2,4Trimethylbenzene | 2-Methyl-1-butene Cyclopentene n-Octane
1,3,5Trimethylbenzene | 2-Methyl-1-pentene Ethane n-Pentane
1,3-Butadiene 2-Methyl-2-butene Ethylbenzene n-Propylbenzene
1-Decene 2-Methylheptane Ethylene n-Tridecane
1-Dodecene 2-Methylhexane Isobutane n-Undecane
1-Heptene 2-Methylpentane Isobutene / Butene o-Ethyltoluene
1-Hexene 3-Methyl-1-butene Isopentane o-Xylene
1-Nonene 3-Methylheptane Isoprene p-Diethylbenzene
1-Octene 3-Methylhexane Isopropylbenzene p-Ethyltoluene
1-Penene 3-Methylpentane m-Diethylbenzene Propane
1-Tridecene 4-Methyl-1-pentene | Methylcyclohexane Propylene
1-Undecene Acetylene Methylcyclopentane Propyne
2,2,3Trimethylpentane aPinene m-Ethyltoluene Styrene
2,2,4Trimethylpentane Benzene m-Xylene / pXylene Toluene
2,2-Dimethylbutane b-Pinene n-Butane trans2-Butene
2,3,4Trimethylpentane cis-2-Butene n-Decane trans2-Hexene
2,3-Dimethylbutane cis-2-Hexene n-Dodecane trans2-Pentene
2,3-Dimethylpentane cis-2-Pentene n-Heptane
2,4-Dimethylpentane Cyclohexane n-Hexane

2.0Carbonyls

Three of the carbonyl compounds are considered to be significant health risk drivers at theidatienel
Acetaldehyde, crotonaldehyde, and formaldehyde are the three main compounds of interest with the carbonyls.
Acetaldehyde can be released to the environment as a product of incomplete combustion in fireplaces and wood
stoves, forest and wild fires, pulp and paper production, stationary internal combustion engines and turbines, vehicle

1US EPA. AHeal th Ed&felkttsp Noktwww.okpOndgownlettn/ atw/ hlthef/h
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exhaust, petroleum refines, and wastewater processing. It should be noted that the two largest sources are from
residential fireplaces and woodstoves, followed by various industrial emissions.

Crotonaldehyde is a colorlebguid with a pungent, suffocating odor. It can be ésditto the environment
from the combustion of gasoline, the burning of wood, paper, cotton, plastics and tobacco. It can also be released
through industrial use. It is found naturally in emissions of some vegetables, and volcanoes. It is a skiarittitant
can cause eye irritation and damage to the cornea.

Formaldehyde exists in the atmosphere as a colorless gas with a pungent odor. The major sources of
formaldehyde emissions to the ambient air include power plants, manufacturing facilitiesatoc#édorest and
wild fires, stationary internal combustion engines and turbines, pulp and paper plants, petroleum refineries and
automobile traffic. In urban areas, combustion of automotive fuel is the dominant source for much of the year.
However, fomaldehyde can also form photochemically in the air, as other hydrocarbons and oxides of nitrogen
from automobile traffic break down to form ozone.

Carbonyl data is presented in the following subsections.
2.1 1996 Carbonyl Data

Table10lists the averageoncentrations recorded at CAMbver the study period in 1996. Also listed are the
number of samples taken, and the number of samples that the compound was not detéitezsim italics
indicate that the compound was not foungjieater than 85% of the samples takBolded values indicate that the
compounds are on the EPAG6s 1| ist of Qagonplsamplingididgot c o mp o un
begin until well after the NMOC sampling started, thus the differentteeimumber of samples between the two.
Acetaldehyde, acetone, and formaldehyde had the highest averages, with values of 21.03 ppbv, 4.51 ppbv, and 4.21
ppbv, respectively. All three of those compounds were detected in all seven samplesital@ralwas the only
other compound detected in all the samples at CAMP. One compound, isovaleraldehyde, was not detected in any of
the samples. For compounds that were not detectgeater than 85% of the samples tagkamehalf of the
method detection limigMDL) was substituted as auservative concentration value. This makes averages for the
samples with several natetects highly dependent on their respective MDLs, and not indicative of what the actual
concentrations may be.

Table 10. CAMP Average Carbonyl Concentrations

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples | Detects
2,5-Dimethylbenzaldehyd¢ 0.15 0.34 7 4
Acetaldehyde 21.03 40.52 7 0
Acetone 4.51 8.28 7 0
Acrolein 0.23 0.56 7 5
Benzaldehyde 0.12 0.24 7 3
Butyr/Isobutyraldehyde 0.49 0.72 7 1
Crotonaldehyde 0.74 2.01 7 1
Formaldehyde 4.21 5.56 7 0
Hexanal 0.32 0.43 7 0
Isovaleraldehyde 0.07 0.07 7 7
Propionaldehyde 0.33 0.57 7 2
Tolualdehydes (om-,p-) 0.40 0.87 7 3
Valeraldehyde 0.13 0.29 7 5

Italics = Detected in < 85% of samples takégld = Priority Compound

Tablel1 lists the average carbonyl concentrations at the Welby sampling site. Also listed are the number of
samples taken, and the number of samples that thpaund was not detected iWalues in italics indicate that the
compound was not found in greater than 85% of the samples tai@ibolded values indicate the compound is a
priority compound as determined by the ER®arbonyl sampling was started sevaevaeks after the NMOC
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sampling began, which is why the sample numbers are diffefanivas seen at the CAMP site, acetaldehyde,

acetone, and formaldehyde had the highest average concentrations, with values of 22.33 ppbv, 12.49 ppbv, and 6.46
ppbv, respetively. Thoe three compounds, as well astonaldehydehexanal and propionaldehyde were detected

in all seven samples takeihe remaining compounds all had at least onedwiact sample. As with the CAMP

data,ondhal f of the cempMdlisdivasr ssupesctiitwted as a conservat
ambient concentrationfFigure4 andFigure5 graphically illustrate a comparison of the average and maximum

carbonyl concentrationg the CAMP and Welby sampling sites. In general, the Welby site saw larger values than

the CAMP site did.

Table 11. Welby Average Carbonyl Concentrations

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples | Detects
2,5Dimethylbenzaldehydqd  0.09 0.16 7 6
Acetaldehyde 22.33 36.07 7 0
Acetone 12.49 54.93 7 0
Acrolein 0.31 1.13 7 5
Benzaldehyde 0.14 0.41 7 3
Butyr/Isobutyraldehyde 1.13 4.24 7 1
Crotonaldehyde 0.94 1.71 7 0
Formaldehyde 6.46 14.28 7 0
Hexanal 0.55 0.87 7 0
Isovaleraldehyde 0.09 0.21 7 6
Propionaldehyde 0.58 1.54 7 0
Tolualdehydes (om-,p-) 0.43 0.99 7 2
Valeraldehyde 0.14 0.45 7 5

Italics = Detected in <B5% of samples takeBold = Priority Compound

CAMP vs. Welby Average Carbonyl Concentrations 1996
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CAMP vs. Welby Maximum Carbonyl Concentrations- 1996
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Figure 5. CAMP vs. Welby Maximum Carbonyl Concentrations, 1996

2.2 2003 Carbonyl Data

During the 2003 study, both morning and afternoon samples were taken in an effort to determine thefamount
photochemistry taking place during the daylight hourable12 lists the average and maximum carbonyl
concentrations recorded at the CAMP si&lues in italics indicate that the compound was not found in greater
than 85%of the samplestaken and bol ded values indicate that the comp
compounds With the exception of the tolualdehydes, all the compounds had lower concentrations in the afternoon
samples than in the morning sampl@mnly one compound was never detectedich was2,5
dimethylbenzaldehyde. Isovaleraldehyde was not detected in 16 of the 24 samples taken. The averages for those
two compounds are dependent on their respective MDLs, as one half of that value wagesibshlace of the
nondetect valuesFigure6 graphically illustrates the differences between the morning and afternoon averages at
CAMP.

Table 12. AM and PM Carbonyl Average and Maximum Concentrations at CAMP, 2003
CAMP
Morning Afternoon Total

Average | Maximum | Average | Maximum # of # of Non

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| detects
2,5Dimethylbenzaldehydg  0.00 0.00 0.00 0.00 24 24
Acetaldehyde 8.70 17.28 5.94 8.06 24 0
Acetore 9.62 36.52 6.52 8.89 24 0
Benzaldehyde 0.17 0.26 0.15 0.23 24 0
Butyr/Isobutyraldehyde 0.94 2.84 0.89 1.15 24 0
Crotonaldehyde 0.28 0.39 0.26 0.51 24 0
Formaldehyde 10.61 21.84 8.41 12.69 24 0
Hexaldehyde 0.16 0.30 0.15 0.22 24 0
Isovaleraldehyde 0.02 0.11 0.01 0.06 24 16
Propionaldehyde 0.30 0.95 0.26 0.47 24 0
Tolualdehydes (@ m+, p-) 0.10 0.17 0.14 0.40 24 0
Valeraldehyde 0.16 0.69 0.11 0.19 24 0

Italics = Detected in <B5% of samples taken Bold = Priority Compound
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Morning vs. Afternoon Average Carbonyl Concentrations at CAMP- 2003
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Figure 6. Morning vs. Afternoon Average Carbonyl Concentrations at CAMP, 2003

Table13lists the morning and afternoon average and maximum carbonyl concentrations at the Welby site.
Values in italics indicate that the cpound was not found in greater than 85% of the samples, takée bolded
values indicate the compound i s .0Aswasthecade Bt#hé GAMP site,or i t y |
all the afternoon averages were lower than the morning aver@bese were three compounds that had-detect
values on somef thesample daysAs was the case at CAMPR,5-dimethylbenzaldehyde wamt detected in
greater than 85% of the samples také&notonaldehyde and isovaleraldehyde also haddetect valueat Welby
Figure7 graphically illustrates the differences between the morning and afternoon samples at Welby.

Table 13, AM and PM Carbonyl Average and Maximum Concentrations at Welby,2003
Welby
Morning Afternoon Total
# of
Average | Maximum | Average | Maximum # of Non-
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples | detects

2,5-Dimethylbenzaldehydq 0.01 0.04 0.01 0.04 23 17
Acetaldehyde 3.80 5.63 2.81 4.78 23 0
Acetone 5.70 8.57 4.42 6.63 23 0
Benaldehyde 0.15 0.23 0.09 0.19 23 0
Butyr/Isobutyraldehyde 0.63 0.86 0.56 0.80 23 0
Crotonaldehyde 0.27 0.40 0.18 0.30 23 1
Formaldehyde 5.64 8.38 5.51 7.91 23 0
Hexaldehyde 0.20 0.29 0.14 0.32 23 0
Isovaleraldehyde 0.06 0.11 0.03 0.07 23 2
Propionaldayde 0.39 0.70 0.30 0.61 23 0
Tolualdehydes (@ m-, p-) 0.13 0.22 0.08 0.10 23 0
Valeraldehyde 0.14 0.26 0.12 0.31 23 0

Italics = Detected in <B5% of samples take;Bold = Priority Compound
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Morning vs. Afternoon Average Carbonyl Concentrations at Welby- 2003
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Figure 7. Morning vs. Afternoon Average Carbonyl Concentrations at Welby 2003

Table14 lists the morning and afternoon average and maximum concentrations at the NRElakits in
italics indicate that the compound was not found in greater than 85% sHnides takerand values in bold
i ndi cate the c¢compound Unlilkethe GAMP hnel WEIR siteéss thepNRELasite ihad glighitlyi s t
higher afternoon than morning averages for many of the compounds. This is likely due to the locatisiteof the
is not in an area that has heavy motor vehicle traffic, as the CAMP and Welby sites do. As was the case with the
othersites, 2,5Dimethylbenzaldehyde was not detected in any of the samples taken. All other compounds were
present in each of ¢hseven samples takeRigure8 shows a graphic comparison of the morning and afternoon

average concentrations.
Table 14.

AM and PM Carbonyl Average and MaximumConcentrations at NREL, 2003

NREL
Morning Afternoon Total
# of
Average | Maximum | Average | Maximum # of Non-
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| detects

2,5-Dimethylbenzaldehydqd 0.00 0.00 0.00 0.00 7 7
Acetaldehyde 2.95 2.97 3.28 3.87 7 0
Acetone 4.92 5.35 5.40 6.12 7 0
Benzal&hyde 0.09 0.11 0.09 0.18 7 0
Butyr/Isobutyraldehyde 0.44 0.52 0.43 0.57 7 0
Crotonaldehyde 0.19 0.23 0.34 0.39 7 0
Formaldehyde 4.49 4.73 6.02 6.95 7 0
Hexaldehyde 0.08 0.09 0.10 0.15 7 0
Isovaleraldehyde 0.04 0.06 0.02 0.04 7 0
Propionaldehyde 0.25 0.26 0.33 0.46 7 0
Tolualdehydes (@ m+, p-) 0.07 0.09 0.13 0.24 7 0
Valeraldehyde 0.08 0.10 0.07 0.12 7 0

Italics = Detected in <B5% of samples take

Bold = Priority Compound
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Morning vs. Afternoon Average Carbonyl Concentrations at NREL- 2003
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Figure 8. Morning vs. Afternoon Average Carbonyl Concentrations at NREL, 2003

Tablel5lists the morning and afternoon average and maximum carbonyl concentrations for the Platteville site.

Values in italics indicate that the compound was not found in greater thanf@b&csamples takerBolded values
p r i olheiPtatieville sitenip locatedd

indicat e

afternoon average of 0.57 ppbin seven of the eight samples taken;Rimethylbenzaldehyde was not detected.
Isovaleraldehyde was not detected in one of the eight sanffitpse9 gives a clearer picture of how the morning

t hat

t he

and afternoon averages comghre

compound
in the midst of an oil and gas development area to the north and slightly east of the Denv€rdydaao
compounds had larger afternoon than morning concentrations. Formaldehyde had a morning average of 4.73 ppbv,
and an afternoon average of 5.14 ppbv. Butyr/isobutyraldehyde had a nmerarageof 0.43 ppbv, and an

i s a

Table 15. AM and PM Carbonyl Average and Maximum Concentrations at Platteville, 2003
Platteville
Morning Afternoon Total
# of
Average | Maximum | Average | Maximum # of Non-
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples | detects

2,5Dimethylbenzaldehydg 0.00 0.00 0.00 0.01 8 7
Acetaldehyde 3.52 4.17 3.29 4.73 8 0
Acetone 5.62 6.92 5.20 6.62 8 0
Benzaldehyde 0.12 0.16 0.07 0.11 8 0
Butyr/Isobutyraldehyde 0.43 0.50 0.57 0.81 8 0
Crotonaldehyde 0.28 0.44 0.14 0.19 8 0
Formaldehyde 4.73 5.27 5.14 6.46 8 0
Hexaldehyde 0.16 0.24 0.11 0.16 8 0
Isovaleraldehyde 0.06 0.09 0.02 0.04 8 1
Propionaldehyde 0.33 0.38 0.32 0.49 8 0
Tolualdehydes (@ m-, p-) 0.08 0.13 0.06 0.07 8 0
Valeraldehyde 0.15 0.25 0.09 0.12 8 0

Italics = Detected in <85% of samples tak; Bold = Priority Compound
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Morning vs. Afternoon Average Carbonyl Concentrations at Platteville- 2003
6
5 =AM
=
o =PM
2 4
S 3
&
.E o
s
c -
s 1
g 0-
Q T 8 @ ° s o - 3 ° ° - 2
© £ 2 s £ § £ £ £ £ £ £ £
ko) [}
= & 8 & 3 s § & = 3z ¢ 3
f s < g = o g S g g 9 <
Tols 3 o S o S = [3) = o g~ ko)
Ng o < a2 8 s 2 T § 5§ £& T
> ] o 2 =3
£ E 2 e 3
T s S
= = S
&) @ =
Figure 9. Morning vs. Afternoon Average Carbonyl Concentrations at Platteville, 2003

Tablel6 lists the morning and afternoaverage and aximum carbonyl concentrations at the Chatfield site.
Values in italics indicate that the compound was not found in greater than 85% of the samp)esthketded
values indicate the ¢ ompo u.nThe dhatfield site itodated inEciBsk preximfiyrta or i t vy
a large reservoir. Several of the compounds had larger afternoon than morning concentrations. Acetaldehyde,

acetonecrotonaldehyde, and formaldehyde all had larger afternoon values. Fderigthylbenzaldehyde

compound was not detected in any of the eight samples takbite isovaleraldehyde was not detected in five of the

eight samples taken.

Table 16. AM and PM Carbonyl Average and Maximum Concentrations at Chatfield, 2003

Chatfield
Morning Afternoon Total
# of
Average | Maximum | Average | Maximum # of Non-
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples | detects

2,5-Dimethylbenzaldehydel  0.00 0.00 0.00 0.00 8 8
Acetaldehyde 1.72 2.50 2.03 2.47 8 0
Acetone 2.98 3.55 3.82 4.38 8 0
Benzalethyde 0.11 0.12 0.09 0.10 8 0
Butyr/Isobutyraldehyde 0.67 0.78 0.66 0.90 8 0
Crotonaldehyde 0.11 0.14 0.16 0.23 8 0
Formaldehyde 2.88 3.32 4.53 6.22 8 0
Hexaldehyde 0.20 0.24 0.14 0.18 8 0
Isovaleraldehyde 0.01 0.02 0.00 0.00 8 5
Propionaldehyde 0.15 0.24 0.13 0.16 8 0
Tolualdehydes (@ m+, p-) 0.07 0.08 0.06 0.07 8 0
Valeraldehyde 0.09 0.13 0.06 0.08 8 0

Italics = Detected in <B5% of samples take Bold = Priority Compound
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Morning vs. Afternoon Average Carbonyl Concentrations at Chatfield- 2003
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Figure 10. Morning vs. Afternoon Average Carbonyl Concentrations at Chatfield, 2003

2.3 2006 Carbonyl Data

The 2006 air toxics study took samples from four sites during the morning hours and from two other sites
during the afternoon hours. The CAMP, Welby, Fort Lupton, and Platteville siteskaltmming samples, while
the Rocky Flat$ North, and Fort Colling West sites took afternoon samplé@sablel7 throughTable22 list the
morning average and maximum concentrations measured at CARIBy, Fort Lupton, and Plattevillas well as
theafternoon concentrations at Rocky Flatdorth, and Fort Colling West. Values in italics indicate that the
compound was not found in greatean 85% of the samples taken, while values in bold indibatedmpound is on
the EPAOGs priority |ist.

2,5dimethylbenzaldehyde was not detected in any samgiesy of the sites, during the morning or afternoon
hours. At the CAMP site, isovaleraldehyde was detected only once, while at the Welby, Fant Blgtteville,
Rocky Flats North, and Fort Collin$ West sites it was detected one, thirteen, two, zero, and one times,
respectively. At Welby, the tolualdehydes were not detected at all. All the remaining compounds were detected at
least once at athe other sites.

Table 17. AM Carbonyl Concentrations at CAMP, 2006

CAMP
Morning Total
Average | Maximum # of # of Non
Compound (ppbv) (ppbv) Samples| detects
2,5-Dimethylbenzaldehyde  0.00 0.01 16 16
Acetaldehyde 8.90 11.60 16 0
Acetone 8.00 14.30 16 0
Benzaldehyde 0.18 0.27 16 0
Butyraldehyde 0.35 0.56 16 0
Crotonaldehyde 0.20 0.35 16 0
Formaldehyde 5.65 9.09 16 0
Hexaldehyde 0.13 0.23 16 0
Isovaleraldehyde 0.01 0.07 16 15
Propionaldehyde 0.18 0.26 16 0
Tolualdehyles 0.08 0.19 16 7
Valeraldehyde 0.10 0.16 16 0

Italics = Detected in <B5% of samples takerBold = Priority Compound
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Table 18.

AM Carbonyl Concentrations at Welby, 2006

Welby
Morning Total
Average | Maximum # of # of Non
Compound (ppbv) (ppbv) Samples| detects
2,5Dimethylbenzaldehyde  0.01 0.01 15 15
Acetaldehyde 6.28 9.77 15 0
Acetone 6.32 9.75 15 0
Benzaldehyde 0.06 0.12 15 6
Butyraldehyde 0.18 0.49 15 1
Crotonaldehyde 0.15 0.38 15 2
Formaldehyde 3.16 4.81 15 0
Hexaldehyde 0.06 0.15 15 7
Isovaleraldehyde 0.01 0.08 15 14
Propionaldehyde 0.18 0.35 15 1
Tolualdehydes 0.02 0.02 15 15
Valeraldehyde 0.03 0.10 15 11

Italics = Detected in <B5% of samples take Bold = Priority Compound

Table 19. AM Carbonyl Concentrations at Fort Lupton, 2006
Fort Lupton
Morning Total

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples| detects
2,5Dimethylbenzaldehydg 0.00 0.00 16 16
Acetaldehyde 2.61 3.49 16 0
Acetone 4.78 6.21 16 0
Benzaldehyde 0.12 0.22 16 0
Butyraldehyde 0.22 0.36 16 0
Crotonaldehyde 0.15 0.23 16 0
Formaldehyde 2.70 3.24 16 0
Hexaldehyde 0.07 0.12 16 1
Isovaleraldehyde 0.06 0.11 16 3
Propionaldehyde 0.28 0.45 16 0
Tolualdehydes 0.08 0.14 16 2
Valeraldehyde 0.09 0.12 16 0
Italics = Detected in <B5% of samples takerBold = Priority Compound

Table 20. AM Carbonyl Concentrations at Platteville, 2006
Platteville
Morning Total

Average | Maximum # of # of Non-

Compound (ppbv) (ppbv) Samples| detects
2,5-Dimethylbenzaldehydd 0.00 0.00 14 14
Acetaldehyde 4.22 8.47 14 0
Acetone 5.54 8.67 14 0
Benzaldehyde 0.06 0.11 14 1
Butyraldehyde 0.12 0.19 14 1
Crotonaldehyde 0.13 0.22 14 0
Formaldehyde 1.33 2.83 14 0
Hexaldehyde 0.08 0.12 14 2
Isovaleraldehyde 0.01 0.07 14 12
Propionaldehyde 0.11 0.21 14 0
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Platteville

Morning Total
Average | Maximum # of # of Non-
Compound (ppbv) (ppbv) Samples| detects
Tolualdehydes 0.03 0.12 14 10
Valeraldehyde 0.03 0.07 14 7

Italics = Detected in <85% 0

f samples take Bold = Priority Compound

Table 21. PM Carbonyl Concentrations at Rocky Flatsi North, 2006
Rocky Flats- North
Afternoon Total

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples | detects
2,5Dimethylbenzaldehydg 0.01 0.01 3 3
Acetaldehyde 5.47 7.29 3 0
Acetone 7.12 7.49 3 0
Benzaldehyde 0.08 0.10 3 0
Butyraldehyde 0.34 0.38 3 0
Crotonaldehyde 0.17 0.19 3 0
Formaldehyde 4.55 5.65 3 0
Hexaldehyde 0.09 0.09 3 0
Isovaleraldehyde 0.01 0.01 3 3
Propionaldehyde 0.42 0.51 3 0
Tolualdehydes 0.05 0.11 3 2
Valeraldehyde 0.12 0.14 3 0
Italics = Detected in <B5% of samples take Bold = Priority Compound

Table22. PM Carbonyl Concentrations at Fort Collinsi West, 2006
Fort Collins - West
Afternoon Total

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples| detects
2,5Dimethylbenzaldehyd¢ 0.00 0.01 3 3
Acetaldehyde 2.72 3.02 3 0
Acetone 5.91 6.50 3 0
Benzaldehyde 0.11 0.15 3 0
Butyraldehyde 0.22 0.26 3 0
Crotonaldehyde 0.16 0.21 3 0
Formaldehyde 3.53 4.09 3 0
Hexaldehyde 0.08 0.09 3 0
Isovalerldehyde 0.03 0.07 3 2
Propionaldehyde 0.23 0.28 3 0
Tolualdehydes 0.07 0.12 3 1
Valeraldehyde 0.07 0.08 3 0
Italics = Detected in <B5% of samples takerBold = Priority Compound

Figure11 andFigure12 show the morning and afternoon average carbonyl concentrations by site. In general,
CAMP had the | argest concentrations for the sites
Denver, this is not unexpected. For the afterresmples, Rocky FlaisNorth generally had the larger
concentrations.

sampl
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Morning Average Carbonyl Concentrations by Site, 2006
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Figure 12. Afternoon Average Carbonyl Concentrations by Site, 2006

2.4 Carbonyl Data Comparisons
2.4.1. Site Comparisons

Only two sites collected air toxics samples in each of the three campaigns. These were the CAMP and Welby
sites. The Platteville site sampled in the 2003 and 2006 studies, but not in the 1996 study. TirdaRickiprth
site sampled in both the 1996 and 2006 studies, however, only NMOC/VOC samples were taken there in 1996. It
should be noted here that all comparisons are made using the data from the samples gathered in the morning hours,
between 06:00 an@9:00. No comparisons are made using the afternoon sampling\Wdtees in italics indicate
that the compound was not found in greater than 85% of the samples Bakdad values indicate compounds that
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are on the EPAO6s priority I|ist.
Table 23. CAMP Carbonyl Averages 1996- 2006 Table 25. Platteville Carbonyl Averages 2003 2006

CAMP Averages Platteville Averages
Compound 1996 | 2003 | 2006 Compound 2003 2006
2,5-Dimethylbenzaldehyde | 0.15 | 0.00 | 0.00 2,5Dimethylbenzaldehyde 0.00 0.00
Acetaldehyde 21.03| 8.70 | 8.90 Acetaldehyde 3.52 4.22
Acetone 4.51 9.62 | 8.00 Acetone 5.62 5.54
Benzaldehyde 0.12 0.17 | 0.18 Benzaldehyde 0.12 0.06
Butyr/Isobutyraldehyde 0.49 0.94 | 0.35 Butyr/Isobutyraldehyde 0.43 0.12
Crotonaldehyde 0.74 | 0.28 | 0.20 Crotonaldehyde 0.28 0.13
Formaldehyde 421 | 10.61| 5.65 Formaldehyde 4.73 1.33
Hexanal 0.32 0.16 | 0.13 Hexanal 0.16 0.08
Isovaleraldehyde 0.07 0.02 | 0.01 Isovaleraldehyde 0.06 0.01
Propionaldehyde 0.33 0.30 | 0.18 Propionaldehyde 0.33 0.11
Tolualdehydes (om,p-) 0.40 | 0.10 | 0.08 Tolualdehydes (Qm,p-) 0.08 0.03
Valeraldehyde 0.13 0.16 | 0.10 Valeraldehyde 0.15 0.03
* |talics = Detected in <85% ofsamples taken * |talics = Detected in <85% of samples taken
Bold = Priority Compound Bold = Priority Compound
Table 24. Welby Carbonyl Averages 1996 2006
Welby Averages
Compound 1996 | 2003 | 2006
2,5Dimethylbenzaldehyde | 0.09 | 0.01 | 0.01
Acetaldehyde 22.33| 3.80 | 6.28
Acetone 1249 | 5.70 | 6.32
Benzaldefde 0.14 | 0.15 | 0.06
Butyr/Isobutyraldehyde 1.13 | 0.63 | 0.18
Crotonaldehyde 0.94 | 0.27 | 0.15
Formaldehyde 6.46 | 5.64 | 3.16
Hexanal 0.55 | 0.20 | 0.06
Isovaleraldehyde 0.09 | 0.06 | 0.01
Propionaldehyde 0.58 | 0.39 | 0.18
Tolualdehydes (om,p-) 0.43 | 0.13 | 0.02
Valeraldehyde 0.14 | 0.14 | 0.03

* |talics = Detected in <85% of samples taken
Bold = Priority Compound

Table23, Table24, andTable25list the average concentratiobtained over the respective durations of each
study period at the CAMP, Welby, and Platteville sitEhe compounds with italicized results indicate that they were
not detected igreater than 85%f the samples taken during the respecsiwely period. 2,5-dimethylbenzaldehyde
was not detected at any of the three sites shown above during any of the studiessix@btimpounds detected in all
three studies at CAMP, onbrotonaldehyde ankdexanakhow a downward trend in concentrations. At Wethgre
weresix compounds detected in #fireestudies, andour of them showdownward concentration treadThese
compounds are butyr/isobutyraldehyde, crotonaldehyde, formaldetrydgropionaldehydeOf theeightcompounds
detected in both stigk atPlatteville, seven showed downwarancentration trends, while the acetaldehyde
concentration increased from 2003 to 2006. These trends can be seen more Egite Ir8, Figure 14, andFigure
15. These figures graphically illustrate the year to year differences for the compounds that were dejeesterin
than &% of the samples takeat the three sites.
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Figure 13. CAMP Morning Average Carbonyl Concentrations 1996- 2006
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The first thing to note abotte figures is the scale associated with each. The CAMP and Welby sites both have
scales ranging from zero 1@ parts per billion volume (ppbv). However, the scale for the Platteville site is from zero
to six ppbv. The acetaldehyde values from 1998ate the scales for the CAMP and Welby sites, while there is no
data for the Platteville site from 1996The Welby site had the highest acetone, and acetaldehyde cornicestirat
the 1996 study.

The concentrations facetaldehyd@ 2003 are comparédat the Welby and Platteville sites, with values of 4.22
ppbv, and 3.80 ppbvespectively. The acetaldehydalue at the CAMP site was 8.70 ppbv, more than the other two
sites combined. Formaldehyde was highest at the CAMP site in 2003, followedliy; Arel Platteville, with values
of 10.61, 5.64, and.73 ppbv, respectively. The 2003 acetone concentrations at the Platteville and Welby sites were
quite similar, with values of just over 5 ppbv. 1M30the CAMP site had the largest concentratiarties compound
as well, with a value of 9.62 ppbv.

In 2006, CAMP had the highest acetaldehyde values, followed by Welby, and then Platteville, with concentrations
of 8.90, 6.28, and 4.22 ppbv, respectively. The same was true for acetone, with valQ8s @88, and 5.54 ppbv, at
the CAMP, Welby, and Platteville sites, respectively. Formaldehyde exhibited the same trend with the highest values
seen at CAMP, followed by Welby, and Platteville, with concentratiols6d, 3.16, and 1.33 ppbv, respedijve

2.4.2. NO/NO, Comparisons

24.21. 1996

In 1996, at CAMP and WelbyyOx monitors were in operation at the same time the air toxics sampling was
taking place The data used was gathered from hourly averages obtained from the monitors on site. A correlation
between cdbonyl concentrations detected in each of the samples taken, antidbe &erage NO, values from
06:00 to 09:00was performed.The threehour average NO/N£xoncentrations were calculated by taking the hourly
mean concentrations from the 06:00;007 and 08:00 hours, and averaging them over the three hour period. This was
done for each of the days that the carbonyl samplers were in operation at botim sitlgition, a correlation between
the carbonyl concentrations and the daily maximuniNNQ) concentrations at each of the sites was performed.

Table26 shows the correlation values (r) for selected carbonyl compounds with®j®@alues obtained during
the 1996 study at the CAMP and Welby sites. Only compounds thatde&cted in all of the samples taken were
used for the correlationsThe highlighted cells indicate r values that are larger than 0.7, and smalle®.thaat
CAMP, acetaldehyde showed a reasonable correlation withrsehourNO and NQ concentréions, with r-values
of 0.58, and 0.8. All other compounds showesdither no correlation, aregative correlations with thlareehour NOx
data. The correlation with the daily maximuNO/NO, values showed that formaldehyde had an intermediate
correlationwith NO, and acetaldehyde had a strong correlation with thevidlDes. The only other strong correlation
seen between the carbonyls and daily maxilN®INO, data was with acetone and WOThere was a strong negative
correlation between those two compds, with an+value of-0.8L1.

At Welby, onlyhexanakhowed any correlation with ttilereehourNO/NG, values. It had anvalue of 042
with the NQ data. In additionhexanalkshoweda positive correlation with the NO data, though it was very low, aith
value of 034. Two of the compounds showed a negative correlation witthteehourNO, data at Welby,
acetaldehyde and crotonaldehydéere were no strong positive or negative correlations with the dailyNGAXO,
data at Welby.

Table 26. Carbonyl/NO/NO, Correlation Values at CAMP and Welby, 1996
CAMP R-values Welby R-Values
3-hour average | Daily Max | 3-hour average| Daily Max

Compound NO NO, NO | NO, NO NO, NO | NO,
Acetaldehyde | 0.58 0.73 | 0.06 | 0.89 | -0.13 | -0.60 | 0.17 | -0.04
Acetone -0.61 | -0.68 | -0.03|-0.81| -0.01 | 0.23 | -0.17| -0.01
Crotonaldehyde| * * * * -0.34 | -0.76 | -0.12| -0.44
Formaldehyde | -0.21 | -0.19 | 0.53 | -0.26| 0.04 | 0.29 | -0.13| 0.02
Hexanal 0.03 0.26 | -0.02| 0.08 | 0.34 | 0.42 | 0.28 | 0.44
Propionaldehydg * * * * 0.01 0.15 | -0.10| 0.03

* = Detected in < 85% of samples taken
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2.4.2.2. 2003

In 2003,as in 1996air toxics sampling was donetato sites wher@ NOx monitor was in operatip€AMP, and
Welby. Table27 lists the correlation valuesf the carbony withthe 3hour average and daily maximudO/NO,
concentrations at the CAMP and Welby sites in 2008rrelation values that were greater than 0.7, or less-€han
are highlighted in the tabl&@he NO/NG, values used for the correlation were the tHiear averagebom the same
time period the air toxics samplers were in operation, 06:00 to 09:00, on the same sampledityesdaily
maximum concentration values from the same sample dty§AMP, acetaldehyde, acetone, and valeraldehyde all
correlated well withthethreehourNO concentrations, havingualues of (68, 060, and 0.6, respectively. With the
exceptions of crotonaldehyde, benzaldehyde and the tolualdehydes, the remaining carbonyl compounds showed an
intermediate correlation witthe three hour arages oNO. This was not the case with ttieee houNO, average
concentrationsNone of thecarbonylsshowed any type of correlation withe three hour averadd¥O,, with all
correlation values being negative. For the daily maximum NO concentcaticedations, valeraldehyde,
acetaldehyde, and acetone all correlated well. All the carbonyls showed some sort of positive correlation with the
daily maximum NO concentrations at CAMP. The daily max Hfly had one carbonyl compound that correlated
well, which was crotonaldehyde, with awvalue of 0.@.

At Welby, isobutyraldehydeacetone, and benzaldehyde all showed intermediate to strong correlatiotigewith
three houlNO averageshaving rvalues of (68, 0.65, and 053. Formaldehyde had a loiw intermediate correlation
with NO, with a correlation value of 0.49sovaleraldehyde showed a slight negative coiialawith the gas, while
all the other carbonyls had little to no correlation with NO. Unlike the CAMP site, many of the carbdfidiat
exhibited a strong correlation withe three hour averag¢O, concentrationsBenzaldehydéad the strongest
correlation with an rvalue of 088. Acetaldehyde and formaldehydéso showedtsong correlationswith their -
values of 0.8, and 0.82respectively.Acetone, crotonaldehydbexaldehyde, and propionaldehyalehad
intermediate to strong correlations withalues ranging from 84 to 0.71. Isovaleraldehyde showedslight negative
correlationwith NO,, while isobutyraldehyde and thelualdehydes showed no correlation with the glisere was
little to no correlation between the carbonyls and the daily maximum NO concentrations. The strongest correlation for
the daily maximum N@concentrations was with hexaldehyde, having-aalueof 0.72.

Table 27. Carbonyl/NO/NO, Correlation Values at CAMP and Welby, 2003

CAMP Welby
3-Hr. Avgs. Daily Max 3-Hr. Avgs. Daily Max

Compound NO NO, NO NO, NO NO, NO NO,
Acetaldehyde 0.58 -0.64 0.73 0.02 0.43 0.84 0.08 0.70
Acetone 0.60 -0.44 0.76 0.07 0.65 0.71 0.34 0.60
Benzaldehyde 0.16 -0.20 0.10 0.33 0.53 0.88 0.13 0.68
Crotonaldehyde 0.22 -0.15 0.26 0.62 0.16 0.66 -0.22 0.71
Formaldehyde 0.56 -0.35 0.66 0.34 0.49 0.82 0.20 0.69
Hexaldehyde 0.51 -0.36 0.56 0.18 0.19 0.54 -0.19 0.72
Isobutyraldehyde 0.50 -0.62 0.66 0.00 0.58 0.19 0.28 0.19
Isovaleraldehyde * * * * -0.24 -0.09 -0.43 0.35
Propionaldehyde 0.49 -0.46 0.61 0.03 0.10 0.55 -0.14 0.61
Tolualdehydes 0.24 -0.26 0.28 -0.50 0.00 0.02 -0.29 0.19
Valeraldehye 0.63 -0.47 0.76 -0.02 0.10 0.56 -0.03 0.59

* = Detected in < 85% of samples taken
2.4.2.3. 2006

In 2006, only two of the sampling sites had continuous gaseous monitors in operation during the air toxics
sampling study. These were the CAMP and Welby sited loth hadNO/NO, monitors in operationTable28 lists
the correlation values for the carbonyls with both the three hour avd@@¢0, concentrations, and the daily
maximumNO/NO, concentrations observed at the sites on the say®tte air toxics were being sampled.

At CAMP, there were no strong correlations betweiinerthe NQ or NG, data,andthe carbonyl data, for either
the 3hour averages, or the daily maximum concentratidr®e highest correlation for the thrleuraverage data fell
with acetaldehyde, having afvalue of 0.Z. For the daily maximumiO/NG, data at CAMP, valeraldehyde
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correlated the best with both NO and N@ith r-values of 0.52, and 0.51, respectively.

At Welby, only three compounds were detécite all the samples taken during the study. These were
acetaldehyde, acetone, and formaldehydene of the compounds exhibited any correlation with either the-tuee
average, or daily mamum NO/NO, data

Table 28. Carbonyl/NO/NO, Correlation Values at CAMP and Welby, 2006
CAMP Correlation Values Welby Correlation Values

3-hour Average | Daily Maximum 3-hour Average | Daily Maximum

Compound NO NO, NO NO, NO NO, NO NO,

Acetaldehyde 0.35 0.47 0.24 0.43 0.15 0.22 0.20 0.24

Acetone 0.25 0.29 0.00 0.07 -0.11 0.09 0.00 0.21
Benzaldehyde -0.15 -0.15 0.25 0.27 * * * *
Butyraldehyde -0.27 -0.38 0.03 -0.14 * * * *
Crotonaldehyde 0.02 0.16 -0.02 0.05 * * * *

Formaldehyde -0.09 -0.12 0.23 0.20 0.22 0.35 0.32 0.32
Hexaldehyde 0.10 0.11 0.40 0.42 * * * *
Propionaldehyde -0.18 -0.19 0.06 0.04 * * * *
Valeraldehyde 0.29 0.21 0.52 0.51 * * * *

* = Detected in < 85% of samples taken

3.0NMOCs/VOCs

During the three studies, NMOC/VOC samples were taken at various sites around the Deroverddet This
group of compounds is much larger than the twelve carbonyl compoDualsig the 1996 study, a total of 115
compounds were measured. In 2003 and 2006, that list was pared down to 77, based on the number of compounds not
detected in the 1¥0study.l n compari son, the EPAG&6s National Air Toxic
for 58 compounds. Of those 58 compounds, eight are considereditphbei or i ty compoundso becau
health risk drivers, based on a relative rankiegormed by the EPA.They are 1,3utadiene, acrolein, benzene,
carbon tetrachloride, chloroform, tetrachloroethylene, trichloroethylene, and vinyl chloride.

1,3-Butadiene is a hydrocarbon compound with the formytdeClt exists in the atmospheas a colorless gas
with an odor similar to gasolineMlost emissions of 1;8utadiene come from combustion of fuels in diesel and gas
powered motor vehicles. Other sources include petroleum refining, tire wear, residential wood heating, and forest
fires. Rubber and chemical production plants also have emissions.

Acrolein is a hydrocarbon compound with the formulil£D. It is a colorless or yellow liquid with a
disagreeable odor. It dissolved in water very easily, and quickly changes to a vapor vibén Saall amounts of
acrolein can be formed, and can enter the air when trees, tobacco, other plants, gasoline, and oil are burned. Acrolein
is used as a pesticide to control algae, weeds, bacteria, and mollusks. It breaks down rapidly in aindpyvigracti
other chemicals and sunlight.

Benzene is a hydrocarbon compound with the formygldQt exists in the atmosphere as a colorless gas with a
sweet odor. The largest sources of benzene in ambient air are automobiles, gasoline service statioes, aefi
chemical plants. Burning of vegetative matter in forest fires and woodstoves is also a source. In ambient air, benzene
readilyreacts with hydroxyl (OH radicals within a few hours. Since hydroxyl radgcare common in outdoor air,
this chemical transformation prevents the beild of large concentrations of benzene.

Carbon tetrachloride, also known as tetrachloromethane or methane tetrachloride, is a chlorinated hydrocarbon
with the formula CCJ It exists in the atmosphere as a diisas a sweet odor. The primary uses of carbon
tetrachloride were as a dry cleaning solvent, a grain fumigant, as a refrigerant, and as an aerosol propellant. Carbon
tetrachloride has a long atmospheric Hidf, so it can travel to the higher reacldshe atmosphere and damage the

2Technical Assi stance Document for the National Air Toxi cs
Agency. April 1, 2009. http://www.epa.gov/ttnamtil/files/ambient/airtox/nattsTADRedsB®B8Compliant.pdf
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earthds ozone | ayer . -danaging qualities,imbss usds of xarbon tétrgchlaidechave keenn e
banned. It is still in use in industrial settings for producing refrigerants.

Chloroform is also known dsichloromethane, or methyltrichloride. It is a colorless liquid with a pleasant,
nonirritating odor, and a slightly sweet taste. Most of the chloroform found in the environment comes from industry.
It will only burn at very high temperatures. It erstéhe environment from chemical companies paer mills It is
also found in waste water from sewage treatment plants, and drinking water to which chlorine has been added.

Tetrachloroethylene, also known as perchloroethylene, is a chlorinated mpdroeath the formula €Cl,. 1t
exists in the atmosphere as a giidlasas we e t fi-€ h k e 0 ©hb primany. uses of tetrachloroethylene are
as a dry cleaning solvent, metal cleaning solvent, or for chemical production. Tetrachloroethydeakeinspaints,
inks, aerosols, glues, polishedicones and rubber productslost emissions of tetrachloroethylene come from
degreasing, dry cleaning, or chemical production facilities.

Trichloroethylene is a nonflammable, colorless liquid at roempterature, with a somewhat sweet odor, and a
sweet, burning taste. It is mainly used as a solvent to remove grease from metal parts. Itis also used as a solvent in
other ways, and is used to make other chemicals. It can also be found in some hquséehotd, including paint
removers, adhesives, and spot removers.

Vinyl chloride is also known as chloroethene, or chloroethylene. At room temperature, it is a colorless gas, it
burns easily, and it is not stable at high temperatures. Vinyl chlorides @xiliquid form if kept under high pressure
or at low temperatures. It has a mild, sweet odibis a manufactured substance that does not occur naturally. Itis
mainly used in the production of polyvinyl chloride (PVC) polymers.

3.1 1996 Data

For the NMOC/VOC part of the 1996 study, two different analytical methods were used. Federal Mettidd TO
was used for the analysis of 77 compouodsll sample daysand Method T@L4 was used for the analysis of 38
compound®n five of the sample dayden of e 115 compounds were able to be analyzed via both methods. The
compounds were 1;8Butadiene, acetylene, benzene, Ethylbenzeneylene/pxylene, noctane, exylene, propylene,
styrene, and toluene. Both analytical methods were used in an efforytoHfathcterizéhe Front Range air mass.

Table29lists the average and maximum NMOC concentratinaasured via EPA Method T2 at CAMP in
1996. Also listed are the total number of samples taken, and the number of timeshgaahntbwas not detected in
a sample during the study. Values in italics indicate that the compound was not f8684 am more of theamples
taken, and therefore the aver age i sCothmopndstitteverenoupon t he
deteted in85% or more of theamples are listed here, but not used in the data correlations, or the concentration

graphs, unl ess they are one of the fpPriordyrcompoundsaempound s
bolded in the table below. @enteen of the 77 compounds were not detected in at least one of the samples taken.
Table 29. Method TO-12 Average and MaximumNMOC/VOC Concentrations at CAMP, 1996
1996 1996 # of 1996 1996
Avg. Max. # of Non- Avg. Max. # of # of Non
Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzeng 0.20 0.51 33 0 Cyclohexane 0.40 0.75 33 0
1,2,4Trimethylbenzeng 0.94 2.25 33 0 Cyclopentane 0.35 0.72 31 0
1,3,5Trimethylbenzeng 0.35 0.94 33 0 Cyclopentene 0.09 0.22 31 1
1,3-Butadiene 0.33 3.93 33 8 Ethylbenzene 0.68 1.34 33 0
1-Decene 0.25 1.15 33 3 Ethylene 7.95 18.09 33 0
1-Dodecene 0.18 0.70 33 0 Isobutane 1.81 5.28 33 0
1-Heptene 0.22 0.44 32 1 Isobutenel-Butene | 1.08 5.39 33 0
1-Hexene 0.14 0.32 31 12 Isopentane 7.55 19.25 29 0
1-Nonene 0.06 0.26 33 1 Isoprene 0.20 0.56 32 1
1-Octene 0.10 0.21 33 0 Isopropylbenzene | 0.04 0.26 33 1
1-Pentene 0.21 0.46 31 0 m-Diethylbenzene | 0.17 0.35 33 0
1-Tridecene 0.52 1.04 32 5 Methylcyclohexane| 0.52 1.08 33 0
1-Undecene 0.36 2.13 33 0 Methylcyclopentang 0.87 1.65 32 0
2,2,3Trimethylpentane| 0.21 0.44 33 0 m-Ethyltoluene 0.65 1.88 33 0
2,2, 4Trimethylpentane| 0.85 1.69 32 0 m-Xylenep-Xylene 2.43 4.74 33 0
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1996 1996 # of 1996 1996
Avg. Max. # of Non- Avg. Max. # of # of Non
Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects

2,2-Dimethylbutane 0.27 0.60 32 0 n-Butane 4.4 9.77 33 1
2,3,4Trimethylpentane| 0.28 0.62 33 0 n-Decane 0.20 0.51 33 0
2,3-Dimethylbutane 0.52 1.03 32 0 n-Dodecane 0.10 0.22 33 0
2,3-Dimethylpentane 0.47 0.94 33 0 n-Heptane 0.67 1.40 33 0
2,4-Dimethylpentane 0.32 0.65 33 0 n-Hexane 1.84 3.48 33 0
2-Ethyt1-butene 0.18 0.18 33 33 n-Nonane 0.14 0.29 33 0
2-Methyl-1-butene 0.32 0.90 31 0 n-Octane 0.27 0.50 33 0
2-Methyl-1-pentene 0.12 0.38 31 0 n-Pentane 4.59 10.06 31 0
2-Methyl-2-Butene 0.52 1.47 32 0 n-Propylbenzene 0.19 0.58 33 0
2-Methylhepane 0.27 0.75 33 0 n-Tridecane 1.76 3.87 31 0
2-Methylhexane 0.73 1.62 33 0 n-Undecane 0.25 0.55 33 0
2-Methylpentane 2.23 4,77 31 0 o-Ethyltoluene 0.26 0.76 33 0
3-Methyl-1-butene 0.07 0.31 32 1 o-Xylene 0.87 1.66 33 0
3-Methylheptane 0.28 0.64 33 0 p-Diethylbenzene | 0.28 0.56 33 0
3-Methylhexane 0.91 1.70 33 0 p-Ethyltoluene 0.28 0.88 33 0
3-Methylpentane 1.37 2.88 32 0 Propane 4.84 14.19 33 0
4-Methyl-1-pentene 0.09 0.21 31 1 Propylene 2.52 5.46 33 0
Acetylene / Ethane 14.04 | 29.95 33 0 Propyne 0.06 0.16 33 30
aPinene 0.16 0.56 33 0 Styrene 0.26 0.84 33 0
Benzene 2.20 4.09 33 0 Toluene 4.72 8.79 33 0
b-Pinene 0.18 1.44 33 4 trans2-Butene 0.31 0.73 31 1
cis-2-Butene 0.24 0.50 31 1 trans2-Hexene 0.11 0.34 33 0
cis-2-Hexene 0.07 0.18 33 0 trans2-Pentene 0.42 1.16 32 0

cis-2-Pentene 0.24 0.73 31 0 Bold = Priority Compound, Italic = Detected in <85% ofamples

Table30lists the average and maximum NMOC concentrations measured via EPA Metibtd t@AMP in
1996. Ako listed are the total number of samples taken, and the number of times each compound was not detected in
a sample during the study. Values in italics indicate that the compound was not fguealtén than 85% of the

samples taken, and thereforetheavage i s dependent upon the respective ¢
not detected igreater than 85% of tteamples are listed here, but not used in the data correlations, or the
concentration graphs, unl ess nteirtiengd inghe previous sectmHriorityhe fApr i o

compounds are bolded in the table belGwentythreeof the 38 compounds were not detected in at least one of the
samples taken.

Table 30. Method TO-14 Average and Maximum VOC/NMOC Cmcentrations at CAMP, 1996

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples| Detects
1,1,2Trichloroethane 0.20 0.30 5 0
1,1,2,2Tetrachloroethane 0.08 0.08 5 5
1,1,2Trichloroethane 0.03 0.03 5 5
1,1-Dichloroethane 0.03 0.03 5 5
1,1-Dichloroethene 0.05 0.05 5 5
1,2-Dichloroethane 0.13 0.13 5 5
1,2-Dichloropropane 0.02 0.02 5 5
1,3-Butadiene 0.34 0.61 5 1
Acetylene 8.87 16.63 5 0
Benzene 2.05 3.57 5 0
Bromochloromethane 0.04 0.04 5 5
Bromodichloromethane 0.05 0.05 5 5
Bromoform 0.04 0.04 5 4
Bromomethane 0.09 0.09 5 4
Carbon tetrachloride 0.10 0.10 5 0
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Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples| Detects
Chlorobenzene 0.03 0.03 5 5
Chloroethane 0.09 0.09 5 5
Chloroform 0.06 0.10 5 0
Chloromethane 0.53 0.60 5 0
Chloroprene 0.03 0.03 5 5
cis-1,3-Dichloropropene 0.03 0.03 5 5
Dibromochloromethane 0.03 0.03 5 5
Ethylbenzene 0.60 1.05 5 0
m-Dichlorobenzene 0.03 0.04 5 4
Methylene chloride 0.35 0.47 5 0
m-Xylene / pXylene 2.25 3.85 5 0
n-Octane 0.26 0.42 5 0
o-Dichlorobenzene 0.03 0.04 5 3
o-Xylene 0.79 1.32 5 0
p-Dichloroberzene 0.06 0.10 5 1
Propylene 2.56 4.66 5 0
Styrene 1.00 1.79 5 0
Tetrachloroethylene 0.19 0.40 5 0
Toluene 4.52 7.67 5 0
trans-1,2-Dichloroethylene 0.11 0.11 5 5
trans-1,3-Dichloropropene 0.04 0.04 5 5
Trichloroethylene 0.04 0.06 5 1
Vinyl chloride 0.06 0.06 5 5

Bold = Priority Compound
Italic = Detected in <85% of samples taken

A comparison of nine of the ten compounds found in both analyses is shown in the figure below. The tenth
compound, acetylene, was not used in the comparison becaussiitenb with ethane in the FO2 analytical
method, but did not in the 704 method.The results are similar for all compounds. It should be noted here that 1,3
butadiene was not detected in all the samples for both of the analytical methods, wiei gi¢he compounds were
detected in all samples.

Methods TO-12 vs TO-14 at CAMP, 1996
aTO-12 BTO-14

Concentration (ppbv)
o
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Figure 16. TO-12 vs. TO14 at CAMP, 1996
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Table31 lists the average and maximum NMOC concentrations measured via EPA Methiat@Velby in
1996. Also listed are the total number of samples taken, and the number of times each compound was not detected in
a sample during the study/alues in italics indicate that the compound was not found in 85% or more of the samples
taken, and therefore the avgedaislargelyd e pendent upon the respective compoun:
not detected in 85% or more of the samples are listed here, but not used in the data correlations, or the concentration
graphs, unl ess they ar emeatiorediothe ptevioes sécfion.i Poarity compoundsraig o u n d s «
bolded in the table below. Twentyur of the77 compounds were not detected in at least one of the samples taken.

Table31l. TO-12 NMOC/VOC Average and Maximum Concentratons at Welby, 1996

# of # of
Avg. Max. # of Non- Avg. Max # of Non-
Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples | Detects

1,2,3Trimethylbenzeng 0.22 0.59 35 0 Cyclohexane 0.41 1.12 35 0
1,2,4Trimethylbenzeng 0.67 231 35 0 Cyclopertane 0.33 0.99 33 1
1,3,5Trimethylbenzeng 0.24 0.78 35 1 Cyclopentene 0.07 0.25 33 4
1,3 Butadiene 0.15 0.80 35 15 Ethylbenzene 0.52 1.70 35 0
1-Decene 0.25 0.79 35 4 Ethylene 5.67 15.39 34 0
1-Dodecene 0.19 0.66 35 0 Isobutane 2.33 5.87 35 1
1-Heptane 0.17 0.58 35 0 Isobutene / Butene | 1.32 3.03 35 0
1-Hexene 0.15 0.31 34 17 Isopentane 8.72 23.68 32 0
1-Nonene 0.04 0.15 35 0 Isoprene 0.23 0.53 31 1
1-Octene 0.08 0.33 34 0 Isopropylbenzene 0.05 0.26 35 3
1-Pentene 0.43 1.52 32 1 m-Diethylbenzene 0.14 0.45 35 1
1-Tridecene 0.05 0.18 35 3 Methylcyclohexane | 0.41 1.20 35 0
1-Undecene 0.42 2.28 35 0 Methylcyclopentane| 1.25 6.63 35 0
2,2,3Trimethylpentane| 0.16 0.48 35 0 m-Ethyltoluene 0.44 1.46 35 0
2,2,4Trimethylpentane| 0.71 2.28 35 0 m-Xylene /p-Xylene 1.79 6.28 35 0
2,2-Dimethylbutane 0.23 0.71 32 0 n-Butane 5.39 12.65 35 0
2,3,4Trimethylpentane| 0.20 0.69 35 0 n-Decane 0.18 0.47 35 0
2,3-Dimethylbutane 0.47 1.56 32 0 n-Dodecane 0.29 1.34 35 0
2,3-Dimethylpentane | 0.36 0.96 35 0 n-Heptane 0.53 1.57 35 0
2,4-Dimethylpentane | 0.27 0.90 34 0 n-Hexane 5.00 45.28 34 0
2-Ethyt1-butene 0.17 0.18 34 33 n-Nonane 0.12 0.35 35 0
2-Methyl-1-butene 0.31 0.94 32 0 n-Octane 0.22 0.76 35 0
2-Methyl-1-pentene 0.09 0.28 34 1 n-Pentane 4.73 11.96 31 0
2-Methyl-2-Butene 0.43 1.57 32 0 n-Propylbenzene 0.14 0.41 35 1
2-Methylheptane 0.21 0.68 35 0 n-Tridecane 0.15 0.34 35 0
2-Methylhexane 0.59 1.86 35 0 n-Undecane 0.33 1.16 35 0
2-Methylpentane 2.03 6.34 32 0 o-Ethyltoluene 0.18 0.62 35 0
3-Methyl1-butene 0.07 0.22 33 6 o-Xylene 0.68 2.15 35 0
3-Methylheptane 0.22 0.73 35 0 p-Diethylbenzene 0.21 0.52 35 0
3-Methylhexane 0.81 2.02 35 0 p-Ethyltoluene 0.19 0.55 35 0
3-Methylpentane 1.39 3.98 34 0 Propane 6.89 17.25 34 0
4-Methyl-1-pentene 0.10 0.28 33 4 Propylene 2.48 8.44 34 0
Acetylene / Ethane 14.82 29.62 34 0 Propyne 0.06 0.15 34 32
aPinene 0.16 0.38 35 0 Styrene 0.25 0.83 35 0
Benzene 1.63 5.61 35 0 Toluene 3.64 11.57 35 0
b-Pinene 0.21 1.33 35 1 trans2-Butene 0.31 1.04 35 2
cis-2-Butene 0.23 0.70 35 2 trans2-Hexene 0.10 0.27 34 2
cis-2-Hexene 0.07 0.25 35 3 trans2-Pentene 0.42 1.47 33 1

cis-2-Pentene 0.22 0.70 32 0 Bold = Priority Compound, ltalic = Detected in <85% of samples

Table32lists the average and maxim NMOC concentrations measured via EPA MethodlBAGt Welby in
1996. Also listed are the total number of samples taken, and the number of times each compound was not detected in
a sample during the study. Values in italics indicate that the compaasdat found igreater than 85% of the

samples taken, and therefore the average is dependent
not detected igreater than 85% of theamples are listed here, but not used in the data correlatighs, o
concentration graphs, unless they are one oPFriorityhe fApri ol
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compounds are bolded in the table belGwenty-oneof the 38 compounds were not detected in at least one of the
samples taken.

Table32. TO-14 NMOC/VOC Average and Maximum Concentrations at Welby, 1996

Average | Maximum # of # of Non

Compound (ppbv) (ppbv) Samples| Detects
1,1,XTrichloroethane 0.81 0.96 5 0
1,1,2,2Tetrachloroethane| 0.08 0.08 5 5
1,1,2Trichloroethane 0.03 0.03 5 5
1,1-Dichloroethane 0.03 0.03 5 5
1,1-Dichloroethene 0.05 0.05 5 5
1,2-Dichloroethane 0.13 0.13 5 5
1,2-Dichloropropane 0.02 0.02 5 5
1,3-Butadiene 0.36 0.76 5 0
Acetylene 9.28 19.59 5 0
Benzene 2.43 4.73 5 0
Bromochloromethane 0.05 0.11 5 4
Bromodichloromethane 0.07 0.16 5 4
Bromoform 0.04 0.04 5 4
Bromomethane 0.09 0.09 5 5
Carbon tetrachloride 0.10 0.10 5 0
Chlorobenzene 0.03 0.03 5 5
Chloroethane 0.09 0.09 5 5
Chloroform 0.09 0.14 5 0
Chloromethane 0.59 0.63 5 0
Chloroprene 0.03 0.03 5 5
cis-1,3-Dichloropropene 0.03 0.03 5 5
Dibromochloromethane 0.03 0.06 5 4
Ethylbenzene 0.71 1.44 5 0
m-Dichlorobenzene 0.04 0.04 5 5
Methylene chloride 0.52 0.73 5 0
m-Xylene / pXylene 2.60 5.27 5 0
n-Octane 0.28 0.56 5 0
o-Dichlorobenzene 0.04 0.04 5 5
0-Xylene 0.99 1.79 5 0
p-Dichlorobenzene 0.09 0.21 5 0
Propylene 3.07 5.87 5 0
Styrene 1.73 2.71 5 0
Tetrachloroethylene 0.11 0.17 5 0
Toluene 5.38 10.11 5 0
trans-1,2-Dichloroethylenel 0.11 0.11 5 5
trans-1,3-Dichloropropene| 0.04 0.04 5 5
Trichloroethylene 0.04 0.06 5 1
Vinyl chloride 0.06 0.06 5 5

Bold = Priority Compound
Italic = Detected in <85% of samples taken

A comparison of nine of the ten compounds found in both analyses is shown in the figure belowthlhe te
compound, acetylene, was not used in the comparison becaussiitenbwith ethane in the FO? analytical
method, but did not in the 04 method. The results are similar for all compounds.
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Methods TO-12 vs. TGO 14 at Welby, 1996
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Figure 17. TO-12 vs. TO14 Concentration Comparison at Welby, 1996

Table33lists the average and maximum NMOC concentrations measured via EPA MetHddl &tRocky Flats
- Northin 1996. Also listed are the total number of samples taken, and the nuntibeesoéach compound was not
detected in a sample during the study. Values in italics indicate that the compound was notdoeateirthan 85%
of thesamples taken, and therefore the averatggelyd e pendent wupon the respective ¢
Compounds that were not detectedymeater than 85% of treamples are listed here, but not used in the data
correlations, or the concentration graphs, wunl ess
section. Those compounds aded in the table belowT hirty-four of the 77 compounds were not detected in at
least one of the samples takenO-12 and TG14 comparison sampling was not performed at the Rocky iFld¢sth
sites, only at the CAMP and Welby sites.

they

Table33. TO-12 NMOC/VOC Concentrations at Rocky Flatsi North, 1996
# of # of
Avg. Max. # of Non- Avg. Max. # of Non-

Analyte (ppbv) | (ppbv) | Samples | Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzene 0.16 0.71 12 0 Cyclohexane 0.07 0.32 12 0
1,2,4Trimethylbenzeng 0.37 1.14 12 0 Cyclopentane 0.06 0.17 12 1
1,3,5Trimethylbenzeng 0.02 0.04 12 0 Cyclopentene 0.05 0.12 12 2
1,3-Butadiene 0.03 0.03 12 12 Ethylbenzene 0.07 0.13 12 0
1-Decene 0.08 0.24 12 0 Ethylene 0.65 1.76 12 0
1-Dodecene 0.13 0.29 12 0 Isobutane 0.70 3.60 12 0
1-Heptene 0.09 0.27 12 3 Isobutene / Butene | 0.51 1.00 12 0
1-Hexene 0.16 0.18 12 11 Isopentane 1.53 4.65 12 0
1-Nonene 0.08 0.26 12 3 Isoprene 0.07 0.36 12 5
1-Octene 0.02 0.03 12 0 Isopropylbenzene | 0.09 0.26 12 3
1-Pentene 0.03 0.04 12 6 m-Diethylbenzene 0.06 0.23 12 1
1-Tridecene 0.05 0.18 12 1 Methylcyclohexane | 0.11 0.34 12 0
1-Undecene 0.29 0.95 12 0 Methylcyclopentane| 0.15 0.56 12 0
2,2,3Trimethylpentane| 0.03 0.09 12 0 m-Ethyltoluene 0.05 0.09 12 0
2,2, 4Trimethylpentane| 0.11 0.30 12 1 m-Xylene / pXylene | 0.15 0.31 12 0
2,2-Dimethylbutane 0.07 0.18 12 2 n-Butane 1.62 8.13 12 1
2,3,4Trimethylpentane| 0.08 0.30 12 2 n-Decane 0.07 0.20 12 0
2,3-Dimethylbutane 0.10 0.22 12 0 n-Dodecane 0.26 0.82 12 0
2,3Dimethylpentane | 0.05 0.13 12 0 n-Heptane 0.09 0.35 12 0
2,4-Dimethylpentane | 0.06 0.14 12 0 n-Hexane 0.29 1.11 12 0
2-Ethyl1-butene 0.18 0.18 12 12 n-Nonane 0.08 0.26 12 2
2-Methyt1-butene 0.03 0.04 12 5 n-Octane 0.06 0.22 12 0
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# of # of
Avg. Max. # of Non- Avg. Max. # of Non-
Analyte (ppbv) | (ppbv) | Samples | Detects Analyte (ppbv) | (ppbv) | Samples| Detects

2-Methyl1-pentene 0.06 0.18 12 3 n-Pentane 0.83 3.24 12 0
2-Methyl2-Butene 0.04 0.10 12 4 n-Propylbenzene 0.04 0.26 12 1
2-Methylheptane 0.04 0.10 12 0 n-Tridecane 0.10 0.25 12 0
2-Methylhexane 0.09 0.22 12 0 n-Undecane 0.27 0.87 12 0
2-Methylpentane 0.51 0.92 12 0 o-Ethyltoluene 0.03 0.06 12 0
3-Methyt1-butene 0.11 0.81 12 9 o-Xylene 0.07 0.12 12 0
3-Methylheptane 0.06 0.30 12 1 p-Diethylbenzene 0.09 0.23 12 1
3-Methylhexane 0.23 0.67 12 0 p-Ethyltoluene 0.03 0.09 12 0
3-Methylpentane 0.19 0.56 12 0 Propane 2.94 14.04 12 0
4-Methyt1-pentene 0.14 0.18 12 8 Propylene 0.41 2.52 12 2
Acetylene / Ethane 4.68 18.22 12 0 Propyne 0.05 0.05 12 12
aPinene 0.14 0.21 12 0 Styrene 0.13 0.31 12 0
Benzene 0.25 0.51 12 0 Toluene 0.43 1.19 12 0
b-Pinene 0.22 0.84 12 2 trans-2-Butene 0.04 0.19 12 10
cis-2-Butene 0.02 0.03 12 10 trans-2-Hexene 0.11 0.18 12 7
cis-2-Hexene 0.14 0.18 12 9 trans2-Pentene 0.04 0.07 12 5

cis-2-Pentene 0.03 0.04 12 6 Bold = Priority Compound, ltalic = Detected in <85% of sample|

The find table in this section listhe average and maximum concentrations of speciated NMOCs (SNMOCs),
total NMOCs (TNMOCs), and unknowns. The unknown concentration is obtained by subtracting the concentration of
SNMOCs from the TNMOC concentration. The SNM@&centration is obtained by summing the concentrations of
each of the speciated compound concentrations. The TNMOC concentration is obtained via lab @halysis.
percentages in red indicate the percent contribution of the unknown and SNMOC commrenteetie overall
TNMOC concentration.The CAMP and Welby sites show much larger maximums and averages for the TNMOC and
SNMOC concentrations than the Rocky Flatsorth site.

Table 34. Average and Maximum Total NMOC Concentrations at All Sites, 1996

CAMP Welby Rocky Flats- North
TNMOC | SNMOC | UNKNOWN | TNMOC SNMOC | UNKNOWN | TNMOC SNMOC | UNKNOWN
Averages 388 110 388 130 92 77
(ppbC) 498 (78%) (22%) 518 (75%) (25%) 169 (54%) (46%)
Maximums 798 185 998 166 276 147
(ppbC) 984 (81%) (19%) 1164 (86%) (14%) 358 (77%) (41%)

3.2 2003 Data

The2003study was conducted from August 8, 2003 through September 9, 2003. Three hour samples were taken
during both the morning and afternoon hours for this study. The morning sampfieswa®6:00 to 09:00, and the
afternoon samples ran from 13:00 to 16:00. A total of five sites were used during the sampling period. The CAMP
and Welby sites were used throughout the duration of the study, while the Platteville, Chatfield, and NRtad sites
sampler rotated between them. Each of those three sites had the sampler for a total of eight days, with samples being
taken approximately every two days.

At CAMP, a total of 24 samples were taken overalt Welby, only 22 samples were taken oat, as two
samples were missed. At the remaining three sites, NREL, Platteville, and Chatfield, seven, eight, and eight sample
were taken, respectively. @rmsample was missed at NRELable35 lists the average and maximunM®C
concentrations measured at CAMP in 2003. Also listed are the total number of samples taken, and the number of
times each compound was not detected in a sample during the study. Values in italics indicate that the compound was
not found ingreater tha 85% of thesamples taken, and therefore the averatg dgelydependent upon the respective
compoundds MDL. C o mp o u ngeeater tham 83% ofitteamples are ltstedchere, but noteused i n
in the data correlations, or the concentragtona phs, unl ess they are one of the #fj
previous sectionPriority compounds are bolded in the table beldwventy-two of the 78 compounds were not
detected in at least one of the samples takethe 1996 analyses,hetne and acetylene -@uted from the gas
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chromatograph column, meaning that they could not be detected as separate compounds. Thus, the concentrations
listed in 1996 are unable to be separated out. For the 2003 analyses, the analysis technologly andretleane and
acetylene have separate concentrations listed.

Both ofthe priority compounds, benzene and-badiene, werdetected in all samples takehifty of the 62
compounds that were detected in greater than 85% of the samples taken hgel @verantrations that were higher in
the morning hours than in the afternoon houirke highest concentrations were detected among the alkane
compounds

Table35. AM and PM NMOC/VOC Concentrations at CAMP, 2003

AM PM
Avg. Max. Avg. Max. # # Non-
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
1,2,3Trimethylbenzene 0.08 0.13 0.07 0.14 24 0
1,2,4Trimethylbenzene 0.48 0.75 0.30 0.46 24 0
1,3,5Trimethylbenzene 0.16 0.24 0.10 0.16 24 0
1,3-Butadiene 0.20 0.30 0.10 0.17 24 0
1-Decene 0.01 0.01 0.01 0.01 24 24
1-Dodecene 0.05 0.13 0.03 0.05 24 2
1-Heptene 0.06 0.11 0.04 0.06 24 6
1-Hexene 0.10 0.14 0.08 0.11 24 0
1-Nonene 0.02 0.05 0.01 0.02 24 10
1-Octene 0.01 0.02 0.01 0.01 24 23
1-Pentene 0.17 0.25 0.18 0.32 24 0
1-Tridecene 0.02 0.02 0.02 0.02 24 24
1-Undecene 0.01 0.01 0.01 0.01 24 24
2,2,3Trimethylpentane 0.11 0.17 0.06 0.08 24 0
2,2,4Trimethylpentane 0.47 0.67 0.32 0.48 24 0
2,2-Dimethylbutane 0.29 0.44 0.28 0.46 24 0
2,3,4Trimethylpentane 0.14 0.20 0.09 0.11 24 0
2,3-Dimethylbutane 0.43 0.55 0.37 0.60 24 0
2,3-Dimethylpentane 0.34 0.48 0.23 0.32 24 0
2,4-Dimethylpentane 0.24 0.34 0.17 0.26 24 0
2-Ethyl1-butene 0.02 0.02 0.02 0.02 24 24
2-Methyl-1-butene 0.25 0.41 0.30 0.59 24 0
2-Methyt1-pentae 0.04 0.06 0.03 0.07 24 5
2-Methyl-2-butene 0.28 0.40 0.32 0.62 24 0
2-Methylheptane 0.12 0.18 0.07 0.10 24 0
2-Methylhexane 0.45 0.69 0.30 0.45 24 0
2-Methylpentane 1.61 2.20 1.39 2.40 24 0
3-Methy}t1-butene 0.02 0.02 0.02 0.02 24 24
3-Methylheptae 0.13 0.18 0.08 0.11 24 0
3-Methylhexane 0.50 0.76 0.35 0.59 24 0
3-Methylpentane 0.91 1.24 0.72 1.26 24 0
4-Methyt1-pentene 0.02 0.03 0.02 0.03 24 16
Acetylene 4.57 7.64 2.22 3.61 24 0
a-Pinene 0.10 0.21 0.08 0.19 24 0
Benzene 241 3.94 2.04 3.55 24 0
b-Pinene 0.02 0.06 0.02 0.14 24 20
cis-2-Butene 0.25 0.33 0.29 0.56 24 0
cis-2-Hexene 0.03 0.07 0.03 0.05 24 8
cis-2-Pentene 0.16 0.22 0.17 0.29 24 0
Cyclohexane 0.38 0.64 0.25 0.58 24 0
Cyclopentane 0.27 0.36 0.26 0.43 24 0
Cyclopentene 0.06 0.09 0.06 0.13 24 5
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
Ethane 13.05 28.65 5.13 9.50 24 0
Ethylbenzene 0.27 0.49 0.18 0.30 24 0
Ethylene 5.04 7.19 2.53 3.91 24 0
Isobutane 62.00 249.76 98.18 315.53 24 0
Isobutene / Butene 0.81 1.11 0.64 1.52 24 0
Isopentane 6.56 9.65 6.77 14.60 24 1
Isoprene 0.19 0.23 0.25 0.92 24 0
Isopropylbenzene 0.03 0.06 0.03 0.03 24 1
m-Diethylbenzene 0.03 0.05 0.04 0.11 24 1
Methylcyclohexane 0.37 0.54 0.20 0.31 24 0
Methylcyclopentane 0.59 0.83 0.40 0.67 24 0
m-Ethyltoluene 0.20 0.36 0.13 0.23 24 0
m-Xylene / pXylene 0.84 1.44 0.54 0.87 24 0
n-Butane 4.58 6.68 5.22 21.95 24 0
n-Decane 0.14 0.30 0.09 0.14 24 0
n-Dodecane 0.04 0.06 0.03 0.07 24 2
n-Heptane 0.40 0.60 0.25 0.45 24 0
n-Hexane 1.35 1.96 0.92 1.61 24 0
n-Nonane 0.09 0.20 0.06 0.11 24 0
n-Octane 0.15 0.24 0.09 0.15 24 0
n-Pentane 3.10 4.46 3.46 6.86 24 0
n-Propylbenzene 0.07 0.14 0.05 0.08 24 0
n-Tridecane 0.02 0.02 0.02 0.02 24 23
n-Undecane 0.08 0.18 0.07 0.17 24 0
o-Ethyltoluene 0.13 0.21 0.10 0.15 24 0
o-Xylene 0.35 0.56 0.22 0.35 24 0
p-Diethylbenzene 0.02 0.05 0.02 0.02 24 2
p-Ethyltoluene 0.11 0.20 0.08 0.14 24 0
Propane 7.57 12.93 3.86 10.22 24 0
Propylene 1.42 2.10 0.72 1.17 24 0
Propyne 0.03 0.03 0.03 0.03 24 24
Styrene 0.13 0.60 0.06 0.10 24 0
Toluene 2.20 4.51 1.33 2.48 24 0
trans2-Butene 0.23 0.33 0.25 0.47 24 0
trans-2-Hexene 0.05 0.08 0.04 0.07 24 5
trans2-Pentene 0.26 0.37 0.28 0.53 24 0
Bold = Priority Compound Italic = Detected in <85% of samples taken

Table36 lists the averge and maximum NMOC concentrations measurdielbyin 2003. Also listed are the
total number of samples taken, and the number of times each compound was not detected in a sample during the study.
Values in italics indicate that the compound was nobdoin greater than 85% of the samples taken, and therefore the

average is dependent upon the respective compoundds MD]
of the samples are listed here, but not used in the data correlations, or #atedion graphs, unless they are one of
the Apriority compoundso mentioned in the previous secH

of the 78 compounds were not detected in at least one of the samples taken.

Benzene was detectadall samples taken, while H8itadiene was detected in less than half of the samples
taken. All of the 52 compounds that were detected in greater than 85% of the samples taken had average
concentrations that were higher in the morning hours than iaftdeoon hoursAs at CAMP, he highest
concentrations were detected among the alkane compounds.
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Table36. AM and PM NMOC/VOC Concentrations at Welby, 2003

AM PM Sample Data
Avg. Max. Avg. Max. # # Non-
Compound (ppbv) (ppbv) | (ppbv) (ppbv) | Samples| Detects
1,2,3Trimethylbenzene 0.06 0.12 0.04 0.11 22 3
1,2,4Trimethylbenzene 0.38 0.69 0.10 0.25 22 0
1,3,5Trimethylbenzene 0.12 0.22 0.03 0.05 22 3
1,3-Butadiene 0.21 0.40 0.02 0.04 22 12
1-Decene 0.01 0.01 0.01 0.01 22 22
1-Dodecene 0.03 0.06 0.03 0.13 22 5
1-Heptene 0.07 0.11 0.03 0.06 22 3
1-Hexene 0.13 0.19 0.07 0.11 22 1
1-Nonene 0.03 0.05 0.01 0.01 22 15
1-Octene 0.02 0.03 0.01 0.01 22 19
1-Pentene 0.24 0.38 0.06 0.11 22 1
1-Tridecene 0.02 0.02 0.02 0.02 22 22
1-Undecene 0.01 0.01 0.01 0.01 22 19
2,2,3Trimethylpentane 0.12 0.18 0.02 0.02 22 11
2,2,4Trimethylpentane 0.55 0.94 0.09 0.17 22 0
2,2-Dimethylbutane 0.33 0.47 0.11 0.16 22 0
2,3,4Trimethylpentane 0.16 0.25 0.03 0.06 22 0
2,3-Dimethylbutane 0.53 0.73 0.13 0.31 22 0
2,3-Dimethylpentane 0.39 0.64 0.09 0.15 22 0
2,4-Dimethylpentane 0.28 0.42 0.07 0.10 22 0
2-Ethyl1-butene 0.02 0.02 0.02 0.02 22 22
2-Methyt1-butene 0.30 0.49 0.06 0.15 22 4
2-Methyt1-pentene 0.05 0.08 0.02 0.02 22 15
2-Methyl2-butene 0.34 0.57 0.04 0.13 22 5
2-Methylheptane 0.15 0.25 0.03 0.05 22 0
2-Methylhexane 0.51 0.78 0.10 0.15 22 0
2-Methylpentane 2.03 2.85 0.49 1.11 22 0
3-Methyt1-butene 0.02 0.02 0.02 0.02 22 22
3-Methylheptane 0.16 0.26 0.03 0.05 22 0
3-Methylhexane 0.60 1.03 0.11 0.22 22 0
3-Methylpentane 1.13 1.59 0.20 0.53 22 0
4-Methyl1-pentene 0.02 0.04 0.02 0.04 22 17
Acetylene 5.39 13.26 0.80 1.54 22 0
a-Pinene 0.11 0.20 0.04 0.21 22 9
Benzene 3.90 5.58 2.47 3.21 22 0
b-Pinene 0.02 0.06 0.01 0.01 22 20
cis-2-Butene 0.31 0.51 0.09 0.20 22 1
cis-2-Hexene 0.04 0.06 0.02 0.02 22 15
cis-2-Pentene 0.21 0.34 0.06 0.12 22 1
Cyclohexane 0.46 0.70 0.10 0.15 22 0
Cyclopentane 0.37 0.50 0.11 0.21 22 0
Cyclopentene 0.06 0.11 0.03 0.04 22 10
Ethane 17.26 27.% 5.63 14.10 22 0
Ethylbenzene 0.31 0.61 0.07 0.10 22 0
Ethylene 5.27 9.09 0.66 1.42 22 0
Isobutane 2.71 5.94 2.35 18.90 22 0
Isobutene / Butene 0.73 1.17 0.22 0.56 22 0
Isopentane 9.29 14.68 2.85 6.28 22 0
Isoprene 0.35 0.48 0.41 0.55 22 0
Isoprapylbenzene 0.03 0.06 0.02 0.04 22 5
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AM PM Sample Data
Avg. Max. Avg. Max. # # Non-
Compound (ppbv (ppbv) | (ppbv) (ppbv) | Samples| Detects
m-Diethylbenzene 0.03 0.06 0.02 0.03 22 5
Methylcyclohexane 0.43 0.73 0.09 0.16 22 0
Methylcyclopentane 0.69 1.02 0.12 0.24 22 0
m-Ethyltoluene 0.18 0.35 0.03 0.06 22 2
m-Xylene / pXylene 0.96 1.86 0.19 0.29 22 0
n-Butane 5.52 7.04 1.51 3.30 22 0
n-Decane 0.13 0.21 0.05 0.08 22 0
n-Dodecane 0.03 0.04 0.02 0.05 22 3
n-Heptane 0.51 0.88 0.09 0.15 22 0
n-Hexane 1.55 2.15 0.25 0.43 22 0
n-Nonane 0.10 0.17 0.03 0.05 22 2
n-Octane 0.20 0.40 0.05 0.07 22 0
n-Pentae 4.27 5.71 0.79 1.35 22 0
n-Propylbenzene 0.06 0.13 0.02 0.03 22 5
n-Tridecane 0.02 0.02 0.02 0.02 22 22
n-Undecane 0.07 0.11 0.03 0.06 22 0
o-Ethyltoluene 0.11 0.18 0.03 0.04 22 2
o-Xylene 0.37 0.68 0.07 0.11 22 0
p-Diethylbenzene 0.03 0.04 0.01 0.02 22 9
p-Ethyltoluene 0.09 0.20 0.02 0.04 22 4
Propane 10.74 15.66 3.59 8.10 22 0
Propylene 1.51 2.74 0.23 0.56 22 0
Propyne 0.03 0.03 0.03 0.03 22 22
Styrene 0.07 0.14 0.04 0.12 22 1
Toluene 2.55 4.26 0.47 0.77 22 0
trans2-Butene 0.29 0.50 0.07 0.18 22 1
trans-2-Hexene 0.06 0.12 0.02 0.02 22 14
trans2-Pentene 0.36 0.57 0.06 0.18 22 1
Bold = Priority Compound Italic = Detected in <85% of samples taken

Table37 lists the average and maximum NMOC concentrations mehstildREL in 2003. Also listed are the
total number of samples taken, and the number of times each compound was not detected in a sample during the study.
Values in italics indicate that the compound was not found in greater than 85% of the samp)esthitesrefore the
average idargelyd ependent wupon the respective compoundds MDL.
than 85% of the samples are listed here, but not used in the data correlations, or the concentration graphs, unless they
areme of the fipriority compoundsd mentioned in the previ
below. Twentyfour of the 78 compounds were not detected in at least one of the samples taken.

Benzene was detected in all samples taken, Mi@utadiene was detected in less than half of the samples
taken. Forty-six of the B compounds that were detected in greater than 85% of the samples taken had average
concentrations that were higher in the morning hours than in the afternoon Asuvas seen at CAMP and Welby
the highest concentrations were detected among the alkane compounds.

Table37. AM and PM NMOC/VOC Concentrations at NREL, 2003

AM PM
Avg. Max. Avg. Max. # # Non
Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects

1,2,3Trimethylbenzene 0.05 0.09 0.04 0.11 7 0
1,2,4Trimethylbenzene 0.18 0.24 0.17 0.34 7 0
1,3,5Trimethylbenzene 0.04 0.04 0.03 0.06 7 0
1,3-Butadiene 0.06 0.10 0.02 0.02 7 4
1-Decene 0.01 0.01 0.01 0.01 7 7
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv (ppbv) (ppbv (ppbv) Samples| Detects
1-Dodecene 0.07 0.13 0.06 0.14 7 1
1-Heptene 0.06 0.13 0.02 0.04 7 1
1-Hexene 0.06 0.06 0.06 0.08 7 0
1-Nonene 0.01 0.01 0.01 0.01 7 7
1-Octene 0.02 0.03 0.01 0.01 7 6
1-Pentene 0.08 0.13 0.06 0.07 7 0
1-Tridecene 0.02 0.02 0.02 0.02 7 7
1-Undecene 0.01 0.01 0.01 0.01 7 7
2,2,3Trimethylpentane 0.04 0.05 0.03 0.04 7 2
2,2,4Trimethylpentane 0.18 0.30 0.12 0.17 7 0
2,2-Dimethylbutane 0.14 0.19 0.14 0.18 7 0
2,3,4Trimethylpentane 0.07 0.11 0.04 0.06 7 0
2,3-Dimethylbutane 0.22 0.36 0.17 0.21 7 0
2,3-Dimethylpentane 0.16 0.21 0.11 0.17 7 0
2,4-Dimethylpentane 0.10 0.13 0.09 0.12 7 0
2-Ethyl1-butene 0.02 0.02 0.02 0.02 7 7
2-Methyl-1-butene 0.11 0.19 0.06 0.12 7 1
2-Methyt1-pentene 0.02 0.02 0.02 0.02 7 7
2-Methyt2-butene 0.10 0.21 0.02 0.03 7 2
2-Methylheptane 0.04 0.05 0.03 0.06 7 0
2-Methylhexane 0.24 0.32 0.17 0.27 7 0
2-Methylpentane 0.66 1.01 1.08 2.68 7 0
3-Methylt1-butene 0.03 0.06 0.02 0.02 7 6
3-Methylheptane 0.05 0.06 0.04 0.06 7 0
3-Methylhexane 0.23 0.34 0.14 0.24 7 0
3-Methylpentane 0.40 0.67 0.30 0.44 7 0
4-Methyt1-pentene 0.02 0.02 0.02 0.02 7 7
Acetylene 1.10 1.35 1.08 1.64 7 0
a-Pinene 0.35 0.99 0.01 0.01 7 4
Benzene 1.32 1.89 1.42 2.38 7 0
b-Pinene 0.11 0.28 0.04 0.11 7 3
cis-2-Butene 0.12 0.16 0.10 0.11 7 0
cis-2-Hexene 0.02 0.03 0.02 0.02 7 6
cis-2-Pentene 0.08 0.13 0.05 0.06 7 0
Cyclohexane 0.17 0.22 0.26 0.65 7 0
Cyclopentane 0.13 0.17 0.13 0.17 7 0
Cyclopentene 0.03 0.04 0.03 0.04 7 2
Ethane 6.93 9.13 6.69 8.02 7 0
Ethylbenzene 0.15 0.17 0.10 0.13 7 0
Ethylene 1.57 241 0.89 1.24 7 0
Isobutane 1.42 2.42 0.97 1.44 7 0
Isobutene / Butene 0.41 0.45 0.32 0.48 7 0
Isopentane 2.94 3.57 3.11 4.14 7 0
Isoprene 0.46 0.85 0.25 0.30 7 0
Isopropylbenzene 0.02 0.03 0.02 0.02 7 1
m-Diethylbenzene 0.03 0.04 0.03 0.04 7 0
Methylcyclohexane 0.15 0.23 0.11 0.17 7 0
Methylcyclopentane 0.23 0.30 0.17 0.28 7 0
m-Ethyltoluene 0.06 0.11 0.04 0.07 7 0
m-Xylene / pXylene 0.41 0.48 0.25 0.38 7 0
n-Butane 2.30 2.99 2.20 3.30 7 0
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
n-Decane 0.07 0.09 0.05 0.10 7 0
n-Dodecane 0.03 0.04 0.04 0.06 7 0
n-Heptane 0.16 0.24 0.11 0.21 7 0
n-Hexane 0.49 0.60 0.39 0.68 7 0
n-Nonane 0.03 0.03 0.03 0.05 7 0
n-Octane 0.07 0.09 0.05 0.08 7 0
n-Pentane 1.21 1.49 1.28 1.99 7 0
n-Propylbenzene 0.02 0.02 0.02 0.03 7 0
n-Tridecane 0.02 0.02 0.02 0.02 7 7
n-Undecane 0.04 0.04 0.06 0.13 7 0
o-Ethyltoluene 0.04 0.06 0.03 0.06 7 0
o-Xylene 0.15 0.19 0.10 0.14 7 0
p-Diethylbenzene 0.01 0.01 0.01 0.01 7 4
p-Ethyltoluene 0.03 0.03 0.03 0.05 7 0
Propane 4.29 5.76 4.49 6.71 7 0
Propylene 0.47 0.76 0.23 0.28 7 0
Propyne 0.03 0.03 0.03 0.03 7 7
Styrene 0.06 0.09 0.02 0.03 7 0
Toluene 1.12 2.01 0.62 1.32 7 0
trans2-Butene 0.08 0.13 0.05 0.06 7 0
trans-2-Hexene 0.02 0.02 0.02 0.02 7 7
trans2-Pentene 0.12 0.22 0.05 0.06 7 0

Bold = Priority Compound Italic = Detected in <85% of samples taken

Table38lists the average and maximum NMOC concentrations measured at Chatfield in 2003. Also listed are the
total number of samples taken, and the number of times each compounot watented in a sample during the study.
Values in italics indicate that the compound was not found in greater than 85% of the samples taken, and therefore the
average idargelyd ependent wupon the respective c¢omgpedingrdafes MDL .
than 85% of the samples are listed here, but not used in the data correlations, or the concentration graphs, unless they
are one of the fApriority compoundsd mentioned in the
below. Twentyfive of the 78 compounds were not detected in at least one of the samples taken.

P

Benzene was detected in all samples taken, whilbdt@diene wagot detected in angf the samples taken.
Twenty-nine of the 57 compounds that were detectegtéater than 85% of the samples taken had average
concentrations that were higher in the morning hours than in the afternoon hours. As was seen at the previous sites,
the highest concentrations were detected among the alkane compounds.

Table 38, AM and PM NMOC/VOC Concentrations at Chatfield, 2003
AM PM

Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
1,2,3Trimethylbenzeng 0.02 0.02 0.02 0.02 8 1
1,2,4Trimethylbenzeng 0.11 0.15 0.07 0.11 8 0
1,3,5Trimethylbenzeng 0.03 0.04 0.03 0.03 8 0
1,3-Butadiene 0.02 0.02 0.02 0.02 8 8
1-Decene 0.01 0.01 0.01 0.01 8 8
1-Dodecene 0.03 0.04 0.02 0.02 8 1
1-Heptene 0.02 0.02 0.02 0.02 8 4
1-Hexene 0.07 0.08 0.07 0.09 8 0
1-Nonene 0.01 0.01 0.01 0.01 8 8
1-Octene 0.01 0.01 0.01 0.01 8 8
1-Pentene 0.06 0.07 0.05 0.08 8 0
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv (ppbv) (ppbv (ppbv) Samples| Detects
1-Tridecene 0.02 0.02 0.02 0.02 8 8
1-Undecene 0.01 0.01 0.01 0.01 8 8
2,2,3Trimethylpentane| 0.02 0.02 0.02 0.02 8 7
2,2,4Trimethylpentane| 0.08 0.09 0.12 0.18 8 0
2,2-Dimethylbutane 0.10 0.12 0.14 0.27 8 0
2,3,4Trimethylpentane| 0.03 0.04 0.04 0.06 8 0
2,3-Dimethylbutane 0.10 0.11 0.11 0.17 8 0
2,3-Dimethylpentane 0.12 0.14 0.11 0.17 8 0
2,4-Dimethylpentane 0.07 0.08 0.07 0.11 8 0
2-Ethyl1-butene 0.02 0.02 0.02 0.02 8 8
2-Methyt1-butene 0.02 0.02 0.03 0.05 8 5
2-Methyt1-pentene 0.02 0.02 0.02 0.02 8 8
2-Methyt2-butene 0.02 0.03 0.04 0.07 8 5
2-Methylheptane 0.03 0.04 0.04 0.05 8 0
2-Methylhexane 0.11 0.18 0.09 0.16 8 0
2-Methylpentane 0.29 0.37 0.39 0.54 8 0
3-Methyl-1-butene 0.02 0.02 0.02 0.02 8 8
3-Methylheptane 0.03 0.04 0.03 0.05 8 0
3-Methylhexane 0.16 0.18 0.15 0.23 8 0
3-Methylpentane 0.12 0.14 0.16 0.26 8 0
4-Methyl1-pentene 0.02 0.02 0.02 0.02 8 8
Acetylene 0.69 0.79 0.78 1.14 8 0
aPinene 0.05 0.09 0.03 0.04 8 0
Benzene 0.30 0.38 0.27 0.41 8 0
b-Pinene 0.01 0.01 0.01 0.01 8 8
cis-2-Butene 0.08 0.09 0.09 0.12 8 0
cis-2-Hexene 0.02 0.02 0.02 0.02 8 8
cis-2-Pentene 0.06 0.06 0.06 0.08 8 0
Cyclohexane 0.13 0.28 0.08 0.11 8 0
Cyclopentane 0.08 0.12 0.08 0.12 8 0
Cyclopentene 0.02 0.02 0.02 0.02 8 8
Ethane 2.18 2.87 1.96 3.25 8 0
Ethylbenzene 0.07 0.11 0.07 0.09 8 0
Ethylene 0.67 0.78 0.60 0.76 8 0
Isobutane 0.30 0.37 0.38 0.48 8 0
Isobutene / Butene 0.27 0.39 0.19 0.25 8 0
Isopentane 0.59 0.69 1.04 1.62 8 0
Isoprene 0.16 0.28 0.32 0.38 8 0
Isopropylbenzene 0.02 0.02 0.02 0.03 8 0
m-Diethylbenzene 0.02 0.03 0.02 0.03 8 1
Methylcyclohexane 0.08 0.12 0.08 0.10 8 0
Methylcyclopentane 0.08 0.09 0.11 0.15 8 0
m-Ethyltoluene 0.05 0.07 0.03 0.04 8 0
m-Xylene / pXylene 0.21 0.32 0.17 0.25 8 0
n-Butane 0.48 0.61 0.71 1.07 8 0
n-Decane 0.03 0.04 0.03 0.04 8 0
n-Dodecane 0.02 0.02 0.02 0.03 8 0
n-Heptane 0.09 0.14 0.07 0.12 8 0
n-Hexane 0.16 0.20 0.20 0.31 8 0
n-Nonane 0.02 0.03 0.02 0.03 8 0
n-Octane 0.05 0.05 0.04 0.06 8 0
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
n-Pentane 0.35 0.42 0.57 0.89 8 0
n-Propylbenzene 0.02 0.02 0.02 0.02 8 0
n-Tridecane 0.02 0.02 0.02 0.02 8 8
n-Undecane 0.03 0.04 0.03 0.04 8 0
o-Ethyltoluene 0.04 0.05 0.04 0.06 8 0
o-Xylene 0.09 0.12 0.07 0.10 8 0
p-Diethylbenzene 0.01 0.02 0.01 0.02 8 5
p-Ethyltoluene 0.03 0.03 0.03 0.03 8 0
Propane 1.72 2.16 0.91 1.55 8 0
Propylene 0.24 0.28 0.22 0.33 8 0
Propyne 0.03 0.03 0.03 0.03 8 8
Styrene 0.02 0.03 0.02 0.02 8 1
Toluene 0.33 0.45 0.36 0.65 8 0
trans2-Butene 0.06 0.07 0.07 0.09 8 0
trans-2-Hexene 0.02 0.02 0.02 0.02 8 8
trans2-Pentene 0.06 0.07 0.07 0.09 8 0

Bold = Priority Compound

Italic = Detected in <85% of samples taken

Table39lists the average and maximiMOC concentrations measured at Platteville in 2003. Also listed are

the total number of samples taken, and the number of times each compound was not detected in a sample during the

study. Values in italics indicate that the compound was not found dtegrthan 85% of the samples taken, and
therefore
greater than 85% of the samples are listed here, but not used in the data correlations, or the congramtination
compoundso
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the table below. Thirtfive of the 78 compounds were not detected in at least one of the samples taken.

Benzene was detectedati samples taken, while X[8utadiene was detected in less than half of the samples
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taken. Fiftyfive of the 56 compounds that were detected in greater than 85% of the samples taken had average
concentrations that were higher in the morning hours thamei afternoon hours. As was seen at the previous sites,

the highest concentrations were detected among the alkane compounds.

Table39. AM and PM NMOC/VOC Concentrations at Platteville, 2003
AM PM

Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
1,2,3Trimethylbenzene 0.06 0.10 0.03 0.04 8 0
1,2,4Trimethylbenzene 0.29 0.51 0.15 0.21 8 0
1,3,5Trimethylbenzene 0.11 0.17 0.03 0.04 8 0
1,3-Butadiene 0.10 0.14 0.02 0.02 8 5
1-Decene 0.01 0.01 0.01 0.01 8 8
1-Dodecene 0.03 0.04 0.03 0.04 8 3
1-Heptene 0.76 1.16 0.04 0.06 8 0
1-Hexene 0.10 0.13 0.07 0.10 8 1
1-Nonene 0.03 0.04 0.01 0.01 8 5
1-Octene 0.02 0.03 0.01 0.01 8 5
1-Pentene 0.12 0.17 0.05 0.07 8 1
1-Tridecene 0.02 0.02 0.02 0.02 8 8
1-Undecene 0.01 0.01 0.01 0.01 8 8
2,2,3Trimethylpentane 0.23 0.33 0.02 0.02 8 4
2,2,4Trimethylpentane 0.18 0.32 0.05 0.07 8 0
2,2-Dimethylbutane 0.83 1.23 0.11 0.16 8 0
2,3,4Trimethylpentane 0.09 0.11 0.03 0.04 8 1
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv (ppbv) (ppbv (ppbv) Samples| Detects
2,3-Dimethylbutane 1.92 2.98 0.14 0.25 8 0
2,3-Dimethylpentane 0.68 0.98 0.09 0.11 8 0
2,4-Dimethylpentane 0.63 0.86 0.08 0.12 8 0
2-Ethyl1-butene 0.02 0.02 0.02 0.02 8 8
2-Methyt1-butene 0.09 0.12 0.02 0.03 8 2
2-Methyt1-pentene 0.02 0.02 0.02 0.02 8 7
2-Methyl-2-butene 0.09 0.12 0.04 0.05 8 1
2-Methylheptane 0.59 0.81 0.05 0.10 8 0
2-Methylhexane 2.07 3.03 0.18 0.20 8 0
2-Methylpentane 8.94 14.05 0.61 1.00 8 0
3-Methyt1-butene 0.02 0.05 0.02 0.02 8 7
3-Methylheptane 0.46 0.62 0.04 0.07 8 0
3-Methylhexane 2.01 2.89 0.14 0.27 8 0
3-Methylpentane 4.95 7.71 0.28 0.54 8 0
4-Methyl1-pentene 0.02 0.02 0.02 0.02 8 8
Acetylene 3.08 4.31 0.53 0.68 8 0
a-Pinene 0.13 0.20 0.01 0.02 8 4
Benzene 3.98 5.20 1.32 2.05 8 0
b-Pinene 0.01 0.01 0.01 0.01 8 8
cis-2-Butene 0.14 0.19 0.08 0.12 8 1
cis-2-Hexene 0.02 0.02 0.02 0.02 8 7
cis-2-Pentene 0.09 0.13 0.05 0.06 8 1
Cyclohexane 3.32 5.01 0.18 0.35 8 0
Cyclopentane 1.73 2.73 0.12 0.23 8 0
Cyclopentene 0.05 0.06 0.04 0.06 8 3
Ethane 327.24 548.40 15.87 31.18 8 0
Ethylbenzene 0.26 0.43 0.10 0.13 8 0
Ethylene 3.34 4.15 0.48 0.55 8 0
Isobutane 40.76 66.64 1.99 4.23 8 0
Isobutene / Butene 0.49 0.62 0.22 0.30 8 0
Isopentane 36.12 56.54 1.47 2.11 8 0
Isoprene 0.27 0.38 0.29 0.41 8 0
Isopropylbenzene 0.03 0.05 0.02 0.03 8 2
m-Diethylbenzene 0.03 0.05 0.03 0.04 8 1
Methylcyclohexane 3.89 5.96 0.18 0.34 8 0
Methylcyclopentane 4.11 6.27 0.20 0.40 8 0
m-Ethyltoluene 0.13 0.21 0.03 0.04 8 0
m-Xylene / pXylene 1.11 1.61 0.30 0.43 8 0
n-Butane 84.06 137.90 4.31 9.32 8 0
n-Decane 0.13 0.19 0.06 0.09 8 0
n-Dodecane 0.02 0.03 0.03 0.04 8 2
n-Heptane 3.13 451 0.18 0.33 8 0
n-Hexane 10.17 15.55 0.55 1.09 8 0
n-Nonane 0.22 0.30 0.03 0.04 8 0
n-Octane 0.94 1.31 0.07 0.12 8 0
n-Pentane 30.57 49.07 1.67 3.44 8 0
n-Propylbenzene 0.06 0.09 0.02 0.03 8 1
n-Tridecane 0.02 0.02 0.02 0.02 8 8
n-Undecane 0.06 0.10 0.03 0.04 8 0
o-Ethyltoluene 0.09 0.13 0.03 0.04 8 1
o-Xylene 0.33 0.50 0.11 0.15 8 0
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AM PM
Avg. Max. Avg. Max. # # Non-

Compound (ppbv) (ppbv) (ppbv) (ppbv) Samples| Detects
p-Diethylbenzene 0.02 0.04 0.02 0.02 8 1
p-Ethyltoluene 0.09 0.13 0.03 0.05 8 1
Propane 198.87 331.74 9.71 20.35 8 0
Propylene 0.83 1.15 0.17 0.20 8 0
Propyne 0.03 0.03 0.03 0.03 8 8
Styrene 0.06 0.08 0.04 0.06 8 0
Toluene 3.40 4.80 0.44 0.66 8 0
trans2-Butene 0.17 0.33 0.05 0.07 8 1
trans-2-Hexene 0.02 0.02 0.02 0.02 8 8
trans2-Pentene 0.17 0.22 0.06 0.09 8 1

Bold = Priority Compound Italic = Detected in <85% of samples taken

Table40andTable41 list the average and maximum concentrations of speciated NMOCs (SNMO@Is), tot
NMOCs (TNMOCs), and unknowns. The unknown concentration is obtained by subtthetowncentration of
SNMOCs from the TNMOC concentration. The SNMOC concentration is obtained by summing the concentrations of
each of the speciated compound conceiotnat The TNMOC concentration is obtained via lab analyBise
percentages in red indicate the percent contribution of the SNMOC and unknown concentrations to the makeup of the
TNMOC concentration. It is interesting to note that at the Welby and €lobsites the concentration of unknown
compounds made up a larger percentage of the TNMOC concentration than the SNMOCs did. This was true for both
the morning and afternoon samples. At Welby, the percentage of unknown concentrations increaseerinabe aft
samples. At Chatfield, the percentages were nearly identical. These concentrations are indicative of background
concentrations for the area. As was previously mentioned the Welby site is near a large refinery, which could
contribute to the diffeant compositional makeup of the TNMOCs. The Platteville site shows the largest average and
maximum concentrations, which is to be expected, as the site is in the middle of a large oil/natural gas development
area.

Table 40. Average SNMOC, TNMOC, and Unknown Concentrations at All Sites, 2003
CAMP Welby NREL Chatfield Platteville
AM PM AM PM AM PM AM PM AM PM
Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
(ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC)

522 599 354 106 138 119 51 54 2512 151

SNMOCs | (72%) | (81%) | (38%) | (20%) | (73%) | (65%) | (38%) | (36%) | (94%) | (59%)
204 138 588 415 51 62 84 95 167 104

Unknowns | (28%) | (19%) | (62%) | (80%) | (27%) | (35%) | (62%) | (64%) | (6%) | (41%)
TNMOCs | 726 737 942 521 189 182 135 149 2679 255

Table4l. Maximum SNMOC, TNMOC, and Unknown Concentrations at All Sites, 2003

CAMP Welby NREL Chatfield Platteville
AM PM AM PM AM PM AM PM AM PM
Max. Max. Max. Max. Max. Max. Max. Max. Max. Max.
(ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (pphC) | (ppbC) | (ppbC)
1203 1532 499 207 178 161 61 79 4025 283
SNMOCs | (69%) | (92%) (39%) (10%) (85%) (69%) (37%) (45%) (95%) (72%)
533 128 766 1768 32 70 103 96 232 110
Unknowns | (31%) (8%) (61%) (90%) (15%) (31%) (63%) (55%) (5%) (28%)
TNMOCs 1736 1660 1264 1974 210 232 164 176 4257 393

3.3 2006 Data

The 2006 study was conducted frodune 162006 throughAugust 3 2006. Three hour samples were taken
during the morning hours for this study. The samples ran from 06:00 to 09:0@al Aftgix sites were used during
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the sampling period. The CAM®elby, Ft. Lupton, and Plattevillsites were used throughout the duration of the
study, while theRocky Flats North, and Ft. Colling West sitediad a sampler rotated between them. Ed¢hose
two sites had the sampler fosughly two weekswith threesamples being takeat each site As with the 2003 study,
in addition to the TNMOC concentrations, 78 speciated compounds were looked at.

At CAMP, a total ofl6 samples were taken aadl. At Welby,16 samples were taken overadthile 17 were
taken at Ft. Lupton, and 15 at Plattevillat the remainingwo sites,Rocky Flats North, and Ft. Collins West,
threesamples were takenTable42 lists the &erage and maximum NMOC concentrations measured at CAMP in
2006. Also listed are the total number of samples taken, and the number of times each compound was not detected in
a sample during the study. Values in italics indicate that the compound wasmabin greater than 85% of the

samples taken, and therefore the average is dependent |
not detected in greater than 85% of the samples are listed here, but not used in the data correlations, or the
concentration graphs, unless they are one of the fAprior

compounds are bolded in the table below.

Twentyfive of the 78 compounds were not detected in at least one of the samplesQaken friority
compoundsepnly benzenavasdetected in all samples takeh,3-butadiene was found in only six of the sixteen
samples takenA total of 59 of the 78 compounds were present in at least 85% of the samplesTtag&drnighest
concentrations were detted among the alkane compounds.

Table 42.  Average and Maximum SNMOC Concentrations at CAMP, 2006

Avg. Max. # # Non- Avg. Max. # # Non-

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzene| 0.051 | 0.090 16 0 Cyclohexane 0.197 | 0.358 16
1,2,4Trimethylbenzeng 0.364 | 0.540 16 0 Cyclopentane 0.164 | 0.276 16
1,3,5Trimethylbenzeng 0.098 | 0.158 16 0 Cyclopentene 0.086 | 0.882 16
1,3-Butadiene 0.153 | 1.788 16 10 Ethane 10.999 | 27.750 16
1-Decene 0.060 | 0.563 16 15 Ethylbenzene 0.163 | 0.265 16
1-Dodecene 0.099 | 0.702 16 Ethylene 2.954 | 5.000 16
1-Heptene 0.051 | 0.119 16 Isobutane 1.288 | 3.775 16
1-Hexene 0.024 | 0.042 16 Isobutene/dButene | 0.489 | 0.765 16
1-Nonene 0.016 | 0.042 16 Isopentane 3.068 | 6.200 16
1-Octene 0.020 | 0.059 16 Isoprene 0.148 | 0.294 16
1-Pentene 0.099 | 0.164 16 Isopropylbenzene | 0.015 | 0.030 16
1-Tridecene 0.029 | 0.055 16 m-Diethylbenzene | 0.015 | 0.025 16
1-Undecene 0.014 | 0.029 16 Methylcyclohexane| 0.180 | 0.389 16

2,2,3Trimethylpentane| 0.036 | 0.070 16 Methylcyclopentang 0.350 | 0.555 16

2,2, 4Trimethylpentane| 0.140 | 0.241 16 m-Ethyltoluene 0.169 | 0.293 16

2,2-Dimethylbutane 0.132 | 0.177 16 m-Xylene/pXylene | 0.545 0.870 16

2,3,4Trimethylpentane| 0.046 | 0.088 16 n-Butane 2.736 | 9.600 16
2,3 Dimethylbutane 0.201 0.290 16 n-Decane 0.077 0.156 16
2,3Dimethylpentane | 0.110 | 0.163 16 n-Dodecane 0.037 | 0.081 16
2,4-Dimethylpentane | 0.113 | 0.260 16 n-Heptane 0.212 | 0.397 16
2-Ethyl1-butene 0.109 | 1.138 16 n-Hexane 0.596 | 1.138 16
2-Methyl-1-butene 0.129 | 0.286 16 n-Nonane 0.062 | 0.103 16
2-Methyl1-pentene 0.022 | 0.038 16 n-Octane 0.081 | 0.117 16
2-Methyl-2-butene 0.138 | 0.226 16 n-Pentane 2.331 | 6.460 16
2-Methylheptane 0.066 | 0.088 16 n-Propylbenzene | 0.055 | 0.099 16
2-Methylhexane 0.220 | 0.413 16 n-Tridecane 0.027 | 0.055 16

2-Methylpentane 0.948 | 1.367 16 n-Undecane 0.032 | 0.126 16

3-Methyl1-butene 0.036 | 0.064 16 o-Ethyltoluene 0.099 | 0.160 16

3-Methylheptane 0.059 | 0.083 16 o-Xylene 0.216 | 0.339 16

3-Methylhexane 0.341 | 0.484 16 p-Diethylbenzene | 0.016 | 0.025 16

3-Methylpentane 0.498 | 0.772 16 p-Ethyltoluene 0.084 | 0.147 16

= = = = e =
Rlo|r|olq|olo|o|hq|o|o|o|o|w|o|f|o|o|o|o|o|o|r |k |so|ulro|- |

4-Methyt1-pentene 0.043 | 0.077 16 Propane 6.155 | 18.800 16
Acetylene 3.434 | 27.750 16 Propylene 0.836 | 1.293 16
aPinene 0.097 | 0.271 16 Propyne 0.020 | 0.040 16
Benzene 0.746 | 1.083 16 Styrene 0.072 | 0.186 16
b-Pinene 0.028 | 0.073 16 Toluene 1.313 | 2.200 16
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Avg. Max. # # Non- Avg. Max. # # Non
Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
Cis-2-Butene 0.073 | 0.134 16 0 trans2-Butene 0.078 | 0.142 16 0
cis-2-Hexene 0.027 | 0.077 16 6 trans2-Hexene 0.042 | 0.182 16 2
cis-2-Pentene 0.058 | 0.084 16 0 trans2-Pentene 0.124 | 0.186 16 0
Bold = priority compound Italics = Deteted in < 85% of samples taken

Table43lists the average and maximum NMOC concentrations measured at Welby in 2006. -thrnesty the
78 compounds were not detected in at least one of the samples taken. Of the prioriyncismpaly benzene was
detected in all samples taken. -b®adiene was found in ongevenof the sixteen samples taken. A totab&fof the
78 compounds were present in at least 85% of the samples taken. The highest concentrations were detettted among
alkane compounds.

Table 43. Average and Maximum SNMOC Concentrations at Welby, 2006

Avg. Max. # # Non Avg. Max. # # Nor+

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples | Detects
1,2,3Trimethylbenzeng 0.052 | 0.108 16 0 Cyclohexane 0.266 0.823 16 0
1,2,4Trimethylbenzeng 0.254 | 0.587 16 0 Cyclopentane 0.220 0.458 16 0
1,3,5Trimethylbenzeng 0.074 | 0.138 16 0 Cyclopentene 0.044 | 0.137 16 8
1,3-Butadiene 0.038 | 0.095 16 9 Ethane 11.481| 27.400 16 0
1-Decane 0.025 | 0.025 16 16 Ethylbenzene 0.196 0.380 16 0
1-Dodecene 0.124 | 0.422 16 7 Ethylene 3.301 | 6.900 16 0
1-Heptene 0.067 | 0.130 16 0 Isobutane 1.711 3.725 16 0
1-Hexene 0.043 | 0.130 16 0 Isobutene/iButene | 0.384 0.755 16 0
1-Nonene 0.021 | 0.041 16 4 Isopentane 3.966 6.640 16 0
1-Octene 0.028 | 0.046 16 6 Isoprene 0.250 0.600 16 0
1-Pentene 0.133 | 0.290 16 0 Isopropylbenzene | 0.014 0.020 16 3
1-Tridecene 0.027 | 0.027 16 16 m-Diethylbenzene | 0.040 0.128 16 5
1-Undecene 0.014 | 0.016 16 11 Methylcyclohexane| 0.227 | 0.347 16 0
2,2,3Trimethylpentane| 0.041 | 0.100 16 1 Methylcyclopentang 0.453 | 0.835 16 0
2,2,4Trimethylpentane| 0.145 | 0.338 16 0 m-Ethyltoluene 0.139 | 0.276 16 0
2,2-Dimethylbutane 0.159 | 0.307 16 0 m-Xylene/pXylene | 0.622 1.185 16 0
2,3,4Trimethylpentane| 0.054 | 0.099 16 0 n-Butane 3.761 | 9.175 16 0
2,3 Dimethylbutane 0.250 | 0.462 16 0 n-Decane 0.076 0.152 16 0
2,3Dimethylpentane | 0.151 | 0.307 16 0 n-Dodecane 0.048 0.118 16 6
2,4Dimethylpentane | 0.099 | 0.164 16 0 n-Heptane 0.259 0.513 16 0
2-Ethyl1-butene 0.038 | 0.038 16 16 n-Hexane 0.820 1.477 16 0
2-Methyl-1-butene 0.169 | 0.432 16 0 n-Nonane 0.066 | 0.160 16 0
2-Methyl1-pentene 0.027 | 0.047 16 3 n-Octane 0.101 0.213 16 0
2-Methyl-2-butene 0.185 | 0.554 16 0 n-Pentane 2.903 5.860 16 0
2-Methylheptane 0.084 | 0.173 16 0 n-Propylbenzene | 0.047 | 0.120 16 0
2-Methylhexane 0.239 | 0.446 16 0 n-Tridecane 0.028 | 0.042 16 11
2-Methylpentane 1.198 | 2.333 16 0 n-Undecane 0.064 0.178 16 3
3-Methyl1-butene 0.032 | 0.032 16 16 o-Ethyltoluene 0.074 0.167 16 0
3-Methylheptane 0.070 | 0.138 16 0 o-Xylene 0.225 0.434 16 0
3-Methylhexane 0.435 | 1.067 16 0 p-Diethylbenzene | 0.023 0.051 16 5
3-Methylpentane 0.637 | 1.213 16 0 p-Ethyltoluene 0.072 | 0.136 16 0
4-Methyt1-pentene 0.038 | 0.038 16 16 Propane 7.819 | 19.033 16 0
Acetylene 2.120 | 4.635 16 0 Propylene 0.972 2.207 16 0
aPinene 0.080 | 0.150 16 0 Propyne 0.020 0.020 16 16
Benzene 1.623 | 2.950 16 0 Styrene 0.039 | 0.146 16 8
b-Pinene 0.028 | 0.089 16 13 Toluene 1.417 2.829 16 0
cis-2-Butene 0.089 | 0.270 16 0 trans2-Butene 0.102 0.250 16 0
cis-2-Hexene 0.031 | 0.038 16 9 trans-2-Hexene 0.035 0.078 16 6
cis-2-Pentene 0.075 | 0.198 16 0 trans2-Pentene 0.162 0.408 16 0

Bold = priority compound Italics = Detected in < 85%fosamples taken
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Table44 lists the average and maximum NMOC concentrations measured at Ft. Lupton in 2006fothiofy
the 78 compounds were not detected in at least one of the samples taken. Of the priority compg ety end
was detected in all samples taken. -lAiBadiene was found in only two of the seventeen samples taken. A total of 52
of the 78 compounds were present in at least 85% of the samples taken. The highest concentrations were detected
among the alkae compounds.

Table 44. Average and Maximum SNMOC Concentrations at Ft. Lupton, 2006

Avg. Max. # # Non+ Avg. Max. # # Non

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzeng 0.027 | 0.084 17 2 Cyclohexane 0.882 1.733 17
1,2,4Trimethylbenzeng 0.319 | 0.984 17 0 Cyclopentane 0.500 | 0.920 17
1,3,5Trimethylbenzeng 0.048 | 0.099 17 0 Cyclopentene 0.039 | 0.147 17
1,3 Butadiene 0.030 | 0.070 17 15 Ethane 62.271| 120.000 17
1-Decere 0.025 | 0.025 17 17 Ethylbenzene 0.116 | 0.193 17
1-Dodecene 0.175 | 1.383 17 8 Ethylene 1.752 | 2.890 17
1-Heptene 0.065 | 0.256 17 10 Isobutane 8.055 | 17.500 17
1-Hexene 0.030 | 0.066 17 1 Isobutene/dButene | 0.240 | 0.368 17
1-Nonene 0.017 | 0.037 17 1 Isopentane 8.172 | 15.720 17
1-Octene 0.035 | 0.065 17 5 Isoprene 0.240 | 0.558 17
1-Pentene 0.069 | 0.159 17 1 Isopropylbenzene | 0.010 | 0.019 17
1-Tridecene 0.027 | 0.027 17 17 m-Diethylbenzene | 0.019 | 0.054 17
1-Undecene 0.013 | 0.015 17 14 Methylcyclohexane| 0.958 | 1.943 17

2,2,3Trimethylpentane| 0.057 | 0.095 17 Methylcyclopentang 1.110 | 2.117 17
2,2,4Trimethylpentane| 0.205 | 0.418 17 m-Ethyltoluene 0.072 | 0.167 17
2,2-Dimethylbutane 0.173 | 0.292 17 m-Xylene/pXylene | 0.434 | 0.758 17
2,3,4Trimethylpentane| 0.031 | 0.067 17 n-Butane 18.250| 41.000 17
2,3-Dimethylbutane 0.406 | 0.755 17 n-Decane 0.072 0.113 17
2,3Dimethylpentane | 0.174 | 0.310 17 n-Dodecane 0.034 | 0.135 17
2,4-Dimethylpentane | 0.140 | 0.243 17 n-Heptare 0.749 | 1.486 17
2-Ethyl1-butene 0.038 | 0.038 17 n-Hexane 2.337 | 4.500 17
2-Methyl-1-butene 0.070 | 0.212 17 n-Nonane 0.080 | 0.139 17
2-Methyl1-pentene 0.028 | 0.038 17 n-Octane 0.254 | 0.518 17
2-Methyl-2-butene 0.062 | 0.170 17 n-Pertane 7.183 | 14.300 17

2-Methylheptane 0.155 | 0.314 17 n-Propylbenzene | 0.030 | 0.056 17

2-Methylhexane 0.445 | 0.840 17 n-Tridecane 0.026 | 0.033 17

2-Methylpentane 2.245 | 4.000 17 n-Undecane 0.048 | 0.164 17

olK|r|o|o|h|o|o|o|xw|o|w|o||o|o|o|o|o|o|r|o|o|o|o|o|o|m|w|o|o|o|o|o|o|o|| oo

= = = = = = [
S EN=lini=lig=l[=][=]lx =] [=][=]HN{=lig{=l{={=1l=I{=]]N

3-Methyl1-butene 0.032 | 0.032 17 o-Ethyltoluene 0.039 | 0.102 17
3-Methylheptane 0.109 | 0.213 17 o-Xylene 0.144 | 0.249 17
3-Methylhexane 0.599 | 0.974 17 p-Diethylbenzene | 0.019 | 0.025 17
3-Methylpentane 1.179 | 2.200 17 p-Ethyltoluene 0.044 | 0.085 17

4-Methyt1-pentene 0.038 | 0.038 17 Propane 42.247| 87.000 17

Acetylene 0.982 | 1.685 17 Propylene 0.466 | 0.797 17
a-Pinene 0.068 | 0.626 17 Propyne 0.020 | 0.020 17
Benzene 0.593 | 1.032 17 Styrene 0.028 | 0.035 17
b-Pinene 0.023 | 0.025 17 Toluene 1.064 | 1.886 17
cis-2-Butene 0.032 | 0.080 17 trans-2-Butene 0.036 0.090 17
cis-2-Hexene 0.034 | 0.054 17 trans-2-Hexene 0.041 0.134 17
cis-2-Pentene 0.027 | 0.062 17 trans2-Pentene 0.093 0.186 17
Bold = priority compound Italics = Detectedn < 85% of samples taken

Table45lists the average and maximum NMOC concentrations measuRddtigvillein 2006. Thirtyfour of
the 78 compounds were not detected in at least one of the samples taken. Of the priodityndsymgmly benzene
was detected in all samples taken. -iBadiene was found in on/of thefifteen samples taken. A total ofi®f the
78 compounds were present in at least 85% of the samples taken. The highest concentrations were detected among th
alkane compounds.
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Table 45.

Average and Maximum SNMOC Concentrations at Platteville, 2006

Avg. Max. # # Non Avg. Max. # # Non-

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzeng 0.018 | 0.043 15 1 Cyclohexane 1.635 3.617 15 0
1,2,4Trimethylbenzeng 0.197 | 0.341 15 0 Cyclopentane 0.960 2.100 15 0
1,3,5Trimethylbenzeng 0.052 | 0.104 15 0 Cyclopentene 0.040 0.107 15 12
1,3 Butadiene 0.039 | 0.077 15 7 Ethane 137.563| 301.500 15 0
1-Decene 0.025 | 0.025 15 15 Ethylbenzene 0.107 0.221 15 0
1-Dodecene 0.103 | 0.445 15 8 Ethylene 1.675 2.770 15 0
1-Heptene 0.026 | 0.027 15 14 Isobutane 20.370 | 46.500 15 0
1-Hexene 0.023 | 0.056 15 1 Isobutene/iButene | 0.319 0.535 15 0
1-Nonene 0.1 | 0.037 15 2 Isopentane 17.377 | 40.800 15 0
1-Octene 0.038 | 0.107 15 4 Isoprene 0.202 0.482 15 0
1-Pentene 0.060 | 0.136 15 1 Isopropylbenzene | 0.011 0.019 15 2
1-Tridecene 0.027 | 0.027 15 15 m-Diethylbenzene | 0.027 0.078 15 5
1-Undecene 0.023 | 0.165 15 11 Methylcyclohexane| 1.756 4.014 15 0
2,2,3Trimethylpentane| 0.099 | 0.200 15 1 Methylcyclopentang 2.065 4.333 15 0
2,2,4Trimethylpentane| 0.348 | 0.744 15 0 m-Ethyltoluene 0.061 0.157 15 0
2,2-Dimethylbutane | 0.296 | 0.653 15 0 m-Xylene/pXylene | 0.499 0.869 15 0
2,3,4Trimethylpentane| 0.029 | 0.054 15 0 n-Butane 47.862 | 110.000 15 0
2,3-Dimethylbutane | 0.788 | 1.800 15 0 n-Decane 0.073 0.133 15 0
2,3Dimethylpentane | 0.271 | 0.601 15 0 n-Dodecane 0.034 0.070 15 3
2,4-Dimethylpentane | 0.235 | 0.546 15 0 n-Heptane 1.331 2.743 15 0
2-Ethyl1-butene 0.038 | 0.038 15 15 n-Hexane 4.527 9.333 15 0
2-Methyl-1-butene 0.095 | 0.240 15 0 n-Nonane 0.126 0.317 15 0
2-Methyl1-pentene 0.030 | 0.038 15 11 n-Octane 0.443 1.000 15 0
2-Methyl2-butene 0.064 | 0.180 15 4 n-Pentane 16.309 | 38.800 15 0
2-Methylheptane 0.269 | 0.583 15 0 n-Propylbenzene | 0.025 0.057 15 0
2-Methylhexane 0.778 | 1.700 15 0 n-Tridecane 0.023 0.027 15 11
2-Methylpentane 4.231 | 9.000 15 0 n-Undecane 0.040 0.096 15 1
3-Methyl1-butene 0.034 | 0.058 15 14 o-Ethyltoluene 0.028 0.072 15 8
3-Methylheptane 0.182 | 0.401 15 0 0-Xylene 0.142 0.226 15 0
3-Methylhexane 0.881 | 1.771 15 0 p-Diethylbenzene | 0.015 0.025 15 5
3-Methylpentane 2.257 | 4.900 15 0 p-Ethyltoluene 0.053 0.223 15 0
4-Methyl-1-pentene 0.038 | 0.038 15 15 Propane 99.322 | 219.333 15 0
Acetylene 1.176 | 2.975 15 0 Propylene 0.413 0.697 15 0
a-Pinene 0.081 | 0.341 15 5 Propyne 0.020 0.020 15 15
Benzene 2.134 | 4.383 15 0 Styrene 0.022 0.029 15 9
b-Pinene 0.022 | 0.026 15 10 Toluene 1.376 2.371 15 0
cis-2-Butene 0.038 | 0.098 15 3 trans-2-Butene 0.047 0.223 15 3
cis-2-Hexene 0.040 | 0.066 15 11 trans-2-Hexene 0.046 0.177 15 13
cis-2-Pentene 0.027 | 0.048 15 4 trans2-Pentene 0.081 0.139 15 0

Bold = priority compound

Italics = Detected in < 85% of samples taken

Table46 lists the average and maximum NMOC concentrations measured at Rocky IRtath in 2006. Thirty
six of the 78 compounds were not detected in at least one of the sampleQaken priority compounds, only
benzene was detected in all samples takenbdt@diene was not found in any of the three samples taken. A total of
42 of the 78 compounds were present in at least 85% of the samples taken. The highest concenteatietextee
among the alkane compounds.

Table 46. Average and Maximum SNMOC Concentrations at Rocky Flat§ North, 2006

Avg. | Max. # # Non- Avg. | Max. # # Non-

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detecs
1,2,3Trimethylbenzeng 0.013 | 0.019 3 1 Cyclohexane 0.023 | 0.047 3 0
1,2,4Trimethylbenzeng 0.107 | 0.136 3 0 Cyclopentane 0.039 | 0.058 3 0
1,3,5Trimethylbenzeng 0.011 | 0.017 3 1 Cyclopentene 0.032 | 0.032 3 3
1,3-Butadiene 0.028 | 0.028 3 3 Ethane 3.863 | 7.500 3 0
1-Decene 0.025 | 0.025 3 3 Ethylbenzene 0.043 | 0.050 3 0
1-Dodecene 0.023 | 0.030 3 2 Ethylene 0.292 | 0.370 3 0
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Avg. Max. # # Non Avg. Max. # # Non-

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detecs
1-Heptene 0.022 | 0.022 3 Isobutane 0.399 | 0.890
1-Hexene 0.011 | 0.012 Isobutene/dButene | 0.101 | 0.117
1-Nonene 0.020 | 0.0Z7 Isopentane 3.245 | 6.020
1-Octene 0.025 | 0.029 Isoprene 0.105 | 0.123
1-Pentene 0.024 | 0.026 Isopropylbenzene | 0.014 | 0.019
1-Tridecene 0.027 | 0.027 m-Diethylbenzene | 0.015 | 0.025
1-Undecene 0.012 | 0.015 Methylcyclohexane| 0.052 | 0.065

2,2,3Trimethylpentane| 0.023 | 0.029 Methylcyclopentang 0.048 | 0.061

2,2, 4Trimethylpentane| 0.015 | 0.026 m-Ethyltoluene 0.012 | 0.014

2,2-Dimethylbutane 0.016 | 0.023 m-Xylene/pXylene | 0.114 | 0.141

2,3,4Trimethylperdine | 0.017 | 0.019 n-Butane 0.892 | 2.133
2,3-Dimethylbutane 0.014 | 0.029 n-Decane 0.019 | 0.031
2,3Dimethylpentane | 0.013 | 0.027 n-Dodecane 0.016 | 0.023
2,4-Dimethylpentane | 0.015 | 0.021 n-Heptane 0.033 | 0.055

2-Ethyl1-butene 0.038 | 0.038 n-Hexane 0.080 | 0.167
2-Methyt1-butene 0.016 | 0.032 n-Nonane 0.010 | 0.012
2-Methyl1-pentene 0.038 | 0.038 n-Octane 0.019 | 0.024
2-Methyl-2-butene 0.016 | 0.019 n-Pentane 0.537 | 0.794

2-Methylheptane 0.015 | 0.019 n-Propylbenzene | 0.018 | 0.022

2-Methylhexane 0.051 | 0.076 n-Tridecane 0.027 | 0.027

2-Methylpentane 0.064 | 0.076 n-Undecane 0.020 | 0.026

3-Methyt1-butene 0.032 | 0.032 o-Ethyltoluene 0.019 | 0.019

3-Methylheptane 0.007 | 0.011 0-Xylene 0.056 | 0.075

3-Methylhexane 0.122 | 0.183 p-Diethylbenzene | 0.018 | 0.025

3-Methylpentane 0.048 | 0.090 p-Ethyltoluene 0.015 | 0.024
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4-Methyt1-pentene 0.037 | 0.038 Propane 2.184 | 4.933
Acetylene 0.242 | 0.281 Propylere 0.116 | 0.170
a-Pinene 0.025 | 0.025 Propyne 0.020 | 0.020
Benzene 0.091 | 0.109 Styrene 0.029 | 0.029
b-Pinene 0.025 | 0.025 Toluene 0.129 | 0.142
cis-2-Butene 0.021 | 0.028 trans-2-Butene 0.019 | 0.024
cis-2-Hexene 0.028 | 0.038 trans-2-Hexene 0.031 | 0.038
cis-2-Pentene 0.032 | 0.032 trans2-Pentene 0.015 | 0.021
Bold = priority compound Italics = Detected in < 85% of samples taken

Table47 lists the average and maximum NMOC concatiins measured &t. Collinsi Westin 2006. Forty of
the 78 compounds were not detected in at least one of the samples taken. Of the priority compounds, only benzene
was detected in all samples taken.-AyBadiene was not found in any of the thramples taken. A total &8 of the
78 compounds were present in at least 85% of the samples taken. The highest concentrations were detected among the
alkane compounds.

Table 47. Average and Maximum SNMOC Concentrations at Ft. Coihsi West, 2006

Avg. Max. # # Non Avg. Max. # # Non

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
1,2,3Trimethylbenzeng 0.015 | 0.019 3 2 Cyclohexane 0.027 | 0.056 3 0
1,2,4Trimethylbenzeng 0.090 | 0.101 3 0 Cyclopentane 0.028 | 0.052 3 0
1,3,5Trimethylbenzeng 0.013 | 0.017 3 2 Cyclopentene 0.032 | 0.032 3 3
1,3 Butadiene 0.028 | 0.028 3 3 Ethane 3.382 | 5.750 3 0
1-Decene 0.025 | 0.025 3 3 Ethylbenzene 0.026 | 0.031 3 0
1-Dodecene 0.057 | 0.112 3 2 Ethylene 0.350 | 0.560 3 0
1-Hepkne 0.018 | 0.027 3 1 Isobutane 0.410 | 0.810 3 0
1-Hexene 0.017 | 0.030 3 0 Isobutene/iButene | 0.105 | 0.148 3 0
1-Nonene 0.026 | 0.027 3 2 Isopentane 0.481 | 0.918 3 0
1-Octene 0.022 | 0.029 3 2 Isoprene 0.239 | 0.448 3 0
1-Pentene 0.028 | 0.037 3 0 Isopropylbenene | 0.019 | 0.019 3 3
1-Tridecene 0.027 | 0.027 3 3 m-Diethylbenzene | 0.025 | 0.025 3 3
1-Undecene 0.015 | 0.015 3 3 Methylcyclohexane| 0.028 | 0.032 3 0
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Avg. Max. # # Non Avg. Max. # # Non-

Analyte (ppbv) | (ppbv) | Samples| Detects Analyte (ppbv) | (ppbv) | Samples| Detects
2,2,3Trimethylpentane| 0.021 | 0.029 3 Methylcyclopentang 0.046 | 0.095
2,2,4Trimethylpentane| 0.016 | 0.022 m-Ethyltoluene 0.010 | 0.011
2,2-Dimethylbutane 0.025 | 0.046 m-Xylene/pXylene | 0.086 | 0.091

2,3,4Trimethylpentane| 0.017 | 0.024 n-Butane 1.084 | 2.273
2,3-Dimethylbutane 0.026 | 0.055 n-Decane 0.013 | 0.020
2,3-Dimethylpentaa 0.024 | 0.027 n-Dodecane 0.023 | 0.030
2,4-Dimethylpentane | 0.020 | 0.040 n-Heptane 0.027 | 0.038

2-Ethy}t1-butene 0.038 | 0.038 n-Hexane 0.087 | 0.160
2-Methyl1-butene 0.059 | 0.138 n-Nonane 0.008 | 0.010
2-Methyl1-pentene 0.038 | 0.038 n-Octane 0.014 | 0.019
2-Methyl2-butene 0.048 | 0.079 n-Pentane 0.360 | 0.648
2-Methylheptane 0.015 | 0.024 n-Propylbenzene | 0.017 | 0.022
2-Methylhexane 0.035 | 0.053 n-Tridecane 0.027 | 0.027

2-Methylpentane 0.287 | 0.773
3-Methylt1-butene 0.032 | 0.032
3-Methylheptane 0.011 | 0.011
3-Methylhexane 0.108 | 0.146
3-Methylpentane 0.062 | 0.107

n-Undecane 0.019 | 0.034
o-Ethyltoluene 0.019 | 0.019
o-Xylene 0.040 | 0.044
p-Diethylbenzene | 0.025 | 0.025
p-Ethyltoluene 0.006 | 0.008
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4-Methyt1-pentene 0.038 | 0.038 Propane 1.944 | 3.467
Acetylene 0.228 | 0.313 Propylene 0.101 | 0.146
a-Pinene 0.073 | 0.152 Propyne 0.020 | 0.020
Benzene 0.085 | 0.116 Styrene 0.014 | 0.029
b-Pinere 0.018 | 0.025 Toluene 0.118 | 0.144
cis-2-Butene 0.045 | 0.080 trans-2-Butene 0.057 | 0.124
cis-2-Hexene 0.038 | 0.038 trans-2-Hexene 0.038 | 0.038
cis-2-Pentene 0.027 | 0.032 trans-2-Pentene 0.019 | 0.036
Bold = priority compound Italics = Detected in < 85% of samples taken

The final table in this section lists the average and maximum concentrations of speciated NMOCs (SNMOCSs),
total NMOCs (TNMOCSs), and unknowns. The unknown concentration is obtained by subtracting ti¢ratonef
SNMOCs from the TNMOC concentration. The SNMOC concentration is obtained by summing the concentrations of
each of the speciated compound concentrations. The TNMOC concentration is obtained via lab @halyeis.
percentages indicate thempent contribution of the unknown and SNMOC concentrations to the TNMOC
concentration.The Platteville and Rocky FlatsNorth sites show much larger averages than the other sites, with
values that are nearly double those of the other sitee.maximurs for CAMP, Rocky Flat$ North, and Platteville
were close in value, with a rangé240 ppbC between them. A look at the percentage contributions shows that
CAMP, Rocky Flats North, and Ft. Collin$ West all had very large concentrations of unknoampounds. The
Platteville site had larger SNMOC concentrations than unknown concentrations. Because the suite of compounds
being analyzed for was intended to look at oil and gas activity, it makes sense that the Platteville site would be the best
charactrized by this particular group of compounds as it sits in the middle of a large oil and gas development area.
The Rocky Flat$ North, and Ft. Collin West sites were intended as background sites, and are well out of the oil
and gas development areghe large concentrations of unknowns at those two sites indicate that the compounds that
are present in that area may not be linked to oil and gas development activity, but are more representative of
compounds generated through the ozone photolytic process

Table 48. Average and Maximum Total NMOC Concentrations for All Sites, 2006

CAMP Welby Ft. Lupton Platteville Rocky Flats- North | Ft. Collins - West
Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.

(ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC) | (ppbC)
172 117 203 291 552 852 1210 2670 51 62 38 69

SNMOCs | (28%) (4%) (62%) (53%) (71%) (60%) (80%) (92%) (3%) (2%) (9%) (11%)
441 2740 127 255 225 561 305 234 1756 3040 398 534

Unknowns | (72%) (96%) (38%) (47%) (29%) (40%) (20%) (8%) (97%) (98%) (91%) (89%)
TNMOCs 613 2860 330 547 778 1410 1516 2900 1806 3100 435 603
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3.4 NMOC/VOC Comparisons

3.4.1. Site Comparisons

Two sites collected NMOC/VOC samples in each of the three campaigns. These werditha@hWelby
sites. The Platteville site sampled in the 2003 and 2006 studies, but not in the 1996 study. The Rackipflats
site sampled in both the 1996 and 2006 studies. It should be noted here that all comparisons are made using the data
from the samples gathered in the morning hours, between 06:00 and 09:00. No comparisons are made using the
afternoon sampling data. The compounds used for comparisons are those which were detected in greater than 85% of
the samples taken, or are priority comapds, as designated by the EPA.

Figure18throughFigure22 depict the average SNMOC concentrations at CAMP from the 1996 study through
the 2006 study.The compounds are grouped by their classificetias alkanes, alkenes, alkynes, or aromatics. They
are further ordered from the largest concentration to the smallest concentration for ease of viewing. The graphs
indicate that the average concentrations for the majority of compounds decreased Bdm2®%6. Ethane,
propane, rbutane, isobutane, 2dimethylbutanecis-2-butene, and benzene showed initial increases in their average
concentrations from 1996 to 2003, before decreasing in 2006. &s@bsihiowed the largest incregsenping from an
average ofust under 2 ppbv in 1996 to 62 ppbv in 2003, then back down to just over 1 ppbv in 2006. It is unclear
why there was such a large change in the average concentrations for this compound.

Aside from the isobutane anomaly, the largest concentsatuer the three studies are found in the lighter end
alkanes like ethane, propane, butane and pentane. Acetylene had a large average in 1996, but decreased significantly
in 2003 and 2006. In the 199®-12 analyses, this alkyne compound wasetatingwith ethane.In the TG14 and
TO-15 analyses, however, singular acetylene concentrations were obtained. Taking the average of the acetylene
concentration values from these two different analyses, and subtracting it from the value frorrlthafdlysis
gives more representative values for the ethane and acetylene concenttatRBG3, due to advances in technology,
these compounds were able to be adequately separated to gidisttnat concentrations.

Alkane Concentrations at CAMP, 1996- 2006
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Figure 18. Alkane Concentrations at CAMP, 1996/ 2006
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Alkane Concentrations at CAMP, 1996- 2006
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Figure 19. Alkane Concentrations at CAMP, 1996/ 2006
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Figure 20. Alkene Concentrations at CAMP, 1996 2006

Alkyne Concentrations at CAMP, 1996- 2006
1996 Avg. H2003Avg. 12006 Avg.
10 ~
2
2 8
e
s
8
e 4
[}
(8]
5 2
o
0
Acetylene
Figure 21 Alkyne Concentrations at CAMP, 1996/ 2006
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Aromatic Concentrations at CAMP, 1996- 2006
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Figure 22. Aromatic Concentrations at CAMP, 1996- 2006

Figure23 throughFigure27 depict the average SNMOC concentrations at Welby from the 198 tbitough the

2006 study. The compounds are again grouped by their classifications as alkanes, alkenes, alkynes, or aromatics, and
are further ordered from the largest concentration to the smallest concentration for ease of viewing. The graphs

indicatethat the average concentrations for the majority of camgs decreased from 1996 to 2006. Twelve of the
28 alkane compoundshowed initial increases in their average concentrations from 1996 to 2003, before deareasing
2006. Unlike the isobutane camdrations at CAMP, no compounds showed very large concentration increases.

Benzene, however, did have a 2003 average that was twice as large as the 1996 and 2006 |tistegpsar why
the concentrations of so many compounds increased from 12960 3, but t he siteobs
industrial sources could be a contributing factor.

cl

Similar to the values seen at CAMiRe largest concentrations over the three stwgdesfound in the lighter end
alkanes like ethane, propane, and pentaxeetylene had a large average in 1996, but decreased significantly in 2003

and 2006. In the 1996 @2 analyses, this alkyne compound washding with ethane. Inthe T®4 and TG15
analyses, however, singular acetylene concentrations were obtdiakithg the average of the acetylene
concentration values from these two different analyses, and subtracting it from the value frorrlthafdlysis
gives more representative values for the ethane and acetylene concentrations.

Alkane Concentrations at Welby, 1996 2006
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Figure 23. Alkane Concentrations at Welby, 1996 2006
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Alkane Concentrations at Welby, 1996 2006
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Figure 24. Alkane Concentrations at Welby, 1996 2006

Alkene Concentrations at Welby, 1996 2006
m1996 Avg. m 2003 Avg. =2006 Avg.

o
o
]

v)

pb
(6)]
o

(
B
o

w
o
1

=
o
1

Concentration (p
N
o

0.0 -
(4] < < < < < < <
ﬁ\@Q A}\@Q 8 N y &'@9 &@Q Q‘«@Q Q@Q p Q\‘& Q@Q 6&9
Q’}Q Q:@Q \'Q, ’\,g n,fb :\,fb &‘E’o 'VQ \}2& Q)'&
4 S N & L
Q-'\Q‘JQ {b"o \"ﬁ‘b‘Q © & N
\%0

Figure 25. Alkene Concentrations at Welby, 1996 2006

Alkyne Concentrations at Welby, 1996 2006
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Figure 26. Alkyne Concentrations at Welby, 1996 2006
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Aromatic Concentrations at Welby, 1996- 2006
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Figure 27. Aromatic Concentrations at Welby, 1996- 2006

Figure28throughFigure32 depict the average SNMOC concentrasia Rocky Flats North from the 1996
study and the 2006 study. The compounds are again grouped by their classifications as alkanes, alkenes, alkynes, or
aromatics, and are further ordered from the largest concentration to the smallest concentresdge ddorviewing.
The graphs indicate that the average comations for all but one of theompounds decesed from 1996 to 2006.
The average isopentane concentration more than doubled from 1996 tdtZ8Qa6iclear whyth s compound 6 s
concentratioraveragencreased from 1996 to 260

Similar to the values seen at CAMP, the largest concentrations over the three studies were found in the lighter end
alkanes like ethane, propareitane andisopentane.The average concentration values at Rocky Fl&tserth were
much less than those obtained at the CAMP and Welby sites, however. This is due to the fact that the site was
purposely located in an area so as to obtain background NMOC concentrations away from major sources. This
Acetylene had a large aexage in 1996, but decreased significantly in 2006. In the 19962T@nalyses, this alkyne
compound was celuting with ethane. As such, the concentrations shown for these two compounds are the same for
that year.Because no method testing betweenIZand TG14 was done at Rocky FlatsNorth, there is no separate
concentration for acetylene in 1996 as there was at the CAMP and Welbgsitdbe ethane/acetylene
concentrations cannot be separated

Alkane Concentrations at Rocky Flats- North, 1996- 2006
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Figure 28. Alkane Concertrations at Rocky Flatsi North, 1996- 2006
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Alkane Concentrations at Rocky Flats- North, 1996- 2006
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Figure 29. Alkane Concentrations at Rocky Flatsi North, 19961 2006
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Figure 30. Alkene Concentrations at Rocky Flat§ North, 19967 2006
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Figure 31. Alkyne Concentrations at Rocky Flatsi North, 19961 2006
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Aromatic Concentrations at Rocky Flats- North, 1996- 2006
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Figure 32. Aromatic Concentrations at Rocky Flatsi North, 19961 2006

Figure33throughFigure37 depict the average SNMOC concentrationBlattevillefrom the2003and2006

studies The compounds are again grouped by their classifications as alkanes, alkenes, alkynes, or aromatics, and are
further ordered from the largest concentration to thellest concentration for ease of viewing. The graphs indicate

that the average concentrations for all but one of the compounds decreasgd@Bim2006. The averagg2,4
trimethylpentaneoncentratiomearlydoubled fron2003to 2006 but the conceration values themselves are still
quite low

Similar to the patterseen at CAMPWelby, and Rocky FlatsNorth, the largest concentrations over the three
studies were found in the lighter end alkanes like ethane, prdapefeitane, and isopentaneThe average
concentration values &attevillewere mucHargerthan those obtained at the CAMRelby, and Rocky Flats North
sites. This is due to the fact that the site was purposely locatecie@awhere itssurrounded by oil/natural gas
drilling and development site®enzene had the largest concentration among the aromatic compounds.

Alkane Concentrations at Platteville, 2003 2006
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Figure 33. Alkane Concentrations at Platteville, 2003 2006
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Alkane Concentrations at Platteville, 2003 2006
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Figure 34. Alkane Concentrations at Plattevile, 2003i 2006

Alkene Concentrations at Platteville, 2003 2006
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Figure 35. Alkene Concentrations at Platteville, 2003 2006
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Figure 36. Alkyne Concentrations at Platteville, 2003 2006
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Aromatic Concentrations at Platteville, 2003- 2006
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Figure 37. Aromatic Concentrations at Platteville, 2003i 2006

Figure38throughFigure43 showhow the average concentrations of certain compounds varied from site to site
during each study yeaiThe compounds shown are those that wiettected in greater than 85% of the samples taken
at each of the siteandthat are common to all four site$here were 32 such compounds comprising this Estch
graph shows the average SNMOC concentrations for that study year, in order ottasgesiiest concentration.

In 1996, the CAMP and Welby sites had concentrations that were much larger than those at the Racky Flats
North background site. For 10 of the 32 compounds, Welby had slightly larger average concentrations.
remaining22 compounds, CAMP had the larger averages, though the values are quite similar between the sites. As
was mentioned in earlier sections, the CAMP site is located in downtown Denver, and subject to significant mobile
sources throughout the day. The Wedlitg is located in north Denver, and is in close proximity to an oil/natural gas

refinery.

In 2003 the Platteville site had significantly larger concentrations for most of the 32 compounds. For some
compounds, Platteville had concentrations that werin®s larger than those seen at CAMP and Welkyis was
true for acetylene, ethane, and ethylembe Platteville site is located amidst significant oil and natural gas

development activities. Although the Platteville site dominated the concentr&libii? did have several

compounds with averages that were higher. iSbhpentane average is significantly larger, with the average

concentrations being 62 and 41 at CAMP and Platteville, respectively.
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Figure 39. SNMOC Averages by Site, 1996
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Figure 40. SNMOC Averages by Site, 2003
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Figure 41. SNMOC Averages by Site, 2003
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2006 SNMOC Averages by Site
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Figure 42.  SNMOC Averages by Site, 2006
2006 SNMOC Averages by Site
= CAMP = Welby RFN
0.50 -
2
£0.40 -
=
=0.30 -
§e]
§0.20-
£0.10 -
[&]
< 0.00 -
© %& & & & ~\3’°© & & & & 13’& ~\5’& & ¢ & &
& & 4 ¢F ¢ & & & ¢ ¢ L FF
N\ K y R N\ Y ‘2‘ B ~\\ & \60 K N N Y 'Q
RS SN I I A M RSN S e N
KU & < < .@@@ oV S NGRS
CHIES & RO Vv
@@ ’ f.\;‘)
e

Figure 43. SNMOC Averages by Site 2006

In 2006, CAMP and Welby again showed much larger SNMOC concentrations than the RockyNeldtssite
did; though the difference was not as large as the differseen between the Platteville, CAMP, and Welby sites in
2003. The important thing to take away from all this data is the fact that SNMOC concentrations along the Front

Range decreased for the 1996 to 2006 time period.
3.4.2. NO/NO, Comparisons

3.4.2.1. 1996

In 1996,at CAMP,Welby, and Rocky Flat$ North, NOx monitors were in operation at the same time the air
toxics sampling was taking place. The data used was gathered from hourly averages obtained from the monitors on

site. A correlatio between SNMOC concentratis in samples witgreater thamn85% detection rateand the 3

hour average NO and N®aluesfrom 06:00 to 09:00 was performéar each site The results of these correlations

can be seen ithe following tables

In general, the SNMOC concentraticat<CAMP correlated rather well with the NO concentrationgh ethylene

~ 56 ~



having the largestvalue at 0.85 Twenty of the 55 compounds hadalues that were 0.70 or largefhese values
are highlighted in the tablelhe correlations were less favorabletween the SNMOCs and MOToluene showed
the best correlation with NQhaving an+value of 0.77. There were only five compounds witlalues larger than

0.70.

Table 49. NO/NO,/SNMOC 3-Hr. Average Correlations at CAMP, 1996

CAMP Correlations CAMP Caorrelations
Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene 0.32 0.38 Ethylene 0.85 0.67
1,2,4Trimethylbenzene 0.62 0.63 Isobutane 0.47 0.25
1,3,5Trimethylbenzene 0.56 0.59 Isobutene/iButene 0.39 0.28
1,3-Butadiene 0.18 0.06 Isopentane 0.69 0.62
1-Pentene 0.57 0.61 Isoprene 0.71 0.69
2,2,3Trimethylpentane 0.69 0.64 Isopropylbenzene 0.26 0.35
2,2, 4Trimethylpentane 0.73 0.67 Methylcyclohexane 0.66 0.59
2,2-Dimethylbutane 0.64 0.61 Methylcyclopeatane 0.71 0.56
2,3,4Trimethylpentane 0.58 0.53 m-Ethyltoluene 0.52 0.58
2,3-Dimethylbutane 0.60 0.49 m-Xylene/pXylene 0.78 0.71
2,3-Dimethylpentane 0.70 0.67 n-Butane 0.40 0.26
2,4-Dimethylpentane 0.73 0.67 n-Decane 0.42 0.43
2-Methyl-1-butene 0.70 0.67 n-Heptane 0.62 0.54
2-Methyl-2-Butene 0.72 0.65 n-Hexane 0.72 0.63
2-Methylheptane 0.73 0.63 n-Nonane 0.44 0.46
2-Methylhexane 0.71 0.63 n-Octane 0.60 0.49
2-Methylpentane 0.70 0.60 n-Pentane 0.69 0.61
3-Methylheptane 0.76 0.68 n-Propylbenzene 0.50 0.56
3-Methylhexane 0.57 0.58 o-Ethyltoluene 0.35 0.36
3-Methylpentane 0.69 0.60 0-Xylene 0.75 0.68
Acetylene 0.57 0.31 p-Ethyltoluene 0.45 0.51
aPinene -0.27 -0.28 Propane 0.22 -0.08
Benzene 0.79 0.71 Propylene 0.70 0.56
cis-2-Butene 0.49 0.54 Styrene 0.35 0.36
cis-2-Pentene 0.68 0.62 Toluene 0.78 0.77
Cyclohexane 0.68 0.54 trans2-Butene 0.67 0.72
Cyclopentane 0.72 0.58 trans2-Pentene 0.72 0.66
Ethylbenzene 0.77 0.71 Bold = Priority Compound, ltalics = <85% detection rate

Table 50. 3- Hr. Avg. Correlations of NO/NO, and TNMOCs/SNMOCsat CAMP, 1996

Correlations

TNMOC | SNMOC | Unknowns
NO 0.71 0.72 0.54
NO, 0.62 0.61 0.54

Table50 shows the+values for the correlations between the TNM§@e totalSNMOCs, andthe unknown
concentrations witthe 3hour averag® O and NQ concentrationst CAMP. The TNMOC and SNMOC
concentrations correlated fairly well with the NO concentrations, havéoggiared aluesof 0.71 and 0.72,
respectively. The TNMOC and SNMOC comparisons with, Bliwed less correlation than those with NO. The
unknown NMOC concentrations did not correlate very well with either NO gt NO

In general, the SNMOC concentrations at Wetb§996correlated quite well with the NO concentrations, with
toluene having the largest/alue at 0.88.Thirty-oneof the 48 compounds haeralues that were @0 or larger.
Those compounds are highlighted in the tafflee correlations weralsofavorable between the SNMOCs and NO
Toluenealsoshowed the best correlation with BMaving an4value of 0.B. There werehirty compounds with-r
values larger than 0.70The correlations at Welby are stronger tktasse observed at CAMP in 1996, tigh there
are fewer SNMOC compounds that were detected in greater than 85% of the samples taken at Welby (55 versus 48).

~ 57~



Table51. NO/NO,/SNMOC 3-Hr. Average Correlations at Welby, 1996

Welby Correlations Welby Correlations
Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzeng 0.45 0.39 Ethylbenzene 0.85 0.77
1,2,4Trimethylbenzeng 0.80 0.67 Ethylene 0.85 0.73
1,3,5Trimethylbenzeng  0.84 0.71 Isobutane 0.37 0.43
1,3-Butadiene 0.87 0.70 Isobutene / Butene 0.77 0.74
1-Heptene 0.85 0.74 Isopentane 0.68 0.75
1-Pentene 0.45 0.33 Isoprene 0.53 0.66
2,2,4Trimethylpentane| 0.83 0.74 Methylcyclohexane 0.78 0.69
2,2-Dimethylbutane 0.72 0.65 Methylcyclopentane| 0.21 0.28
2,3,4Trimethylpentane|  0.85 0.76 m-Ethyltoluene 0.84 0.72
2,3-Dimethylbutane 0.81 0.77 m-Xylene / pXylene 0.85 0.74
2,3-Dimethylpentane 0.86 0.79 n-Butane 0.41 0.38
2,4-Dimethylpentane 0.85 0.73 n-Decane 0.68 0.73
2-Methylheptane 0.74 0.59 n-Heptane 0.85 0.77
2-Methylhexane 0.82 0.76 n-Hexane 0.00 0.08
2-Methylpentane 0.81 0.77 n-Nonane 0.83 0.78
3-Methylheptane 0.65 0.48 n-Octane 0.85 0.72
3-Methylhexane 0.77 0.71 n-Pentane 0.63 0.72
3-Methylpentane 0.74 0.73 o-Ethyltoluene 0.82 0.68
Acetylene 0.49 0.39 o-Xylene 0.83 0.74
Benzene 0.87 0.76 Propane -0.01 -0.04
cis-2-Butene 0.41 0.51 Propylene 0.56 0.51
cis-2-Pentene 0.79 0.74 Toluene 0.88 0.79
Cyclohexane 0.75 0.71 trans2-Butene 0.64 0.71
Cyclopentane 0.54 0.61 trans2-Pentene 0.81 0.76

Bold = Priority Compound, Italics = <85% detection rate

Table52 shows the4values for the correlations between NO/Nte TNMOCs, and the total of the SNMOCs.
The TNMOC concentrations showed slight correlation with NO ang R&ving rvalues that were 0.65, afdb7,
respectively. The total SNMOC concentrations correlated better than the TNMOC concentrations didalek of
0.74, and 0.76, respectively.

Table52.  3- Hr. Avg. Correlations of NO/NO, and TNMOCs/SNMOCs at Welby, 1996

Correlations
TNMOC SNMOC | Unknowns
NO 0.65 0.74 0.06

NO; 0.67 0.76 0.08

In general, the SNMOC concentrations at Rocky Rlaterth in 1996 did not correlate as well with tR®/NG,
concentrationsThere were only 12 NMOC samples taken at thes séte opposed to the 30 plus samples at the other
two sites. The highest+value obtained for the NO correlation was 0.53 f@emtane.Only two of the 33 compounds
had rvalues that were B0 or larger. The correlations weskghtly morefavorable baveen the SNMOCs and NO
m-Ethyltoluene showed the best correlation withNaving an+value of 080. There wergéhreecompounds with-r
values larger than 0.70Correlation values of 0.70 or larger are highlighted in the table correlations @Rocky
Flats- Northarenot as strong afose observed &/elby or CAMP in 1996, though there are fewer SNMOC
compounds that were detected in greater than 85% of the samples tRkekyaFlats North (48 versus33).

Table53.  NO/NO,/SNMOC 3-Hr. Average Correlations at Rocky Flats- North, 1996

RFN Correlations RFN Correlations
Analyte NO NO, Analyte NO NO,
1,2,4Trimethylbenzene -0.29 -0.45 Isopentane 0.14 0.56
1,3-Butadiene 0.00 0.00 Methylcyclohexane 0.34 0.39
2,2, 4Trimethylpentane -0.23 0.00 Methylcyclopentane 0.34 0.43
2,3-Dimethylbutane 0.06 -0.21 m-Ethyltoluene 0.48 0.80
2-Methylheptane 0.30 0.39 m-Xylene / pXylene 0.38 0.71
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RFN Correlations RFN Correlations
Analyte NO NO, Analyte NO NO,
2-Methylhexane 0.23 0.41 n-Butane 0.30 0.49
2-Methylpentane 0.15 0.08 n-Decane -0.27 -0.13
3-Methylhexane 0.22 0.13 n-Dodecane -0.30 -0.27
3-Methylpentane 0.52 0.67 n-Heptane 0.43 0.60
Acetylene 0.38 0.51 n-Hexane 0.41 0.59
Benzene 0.35 0.69 n-Octane 0.29 0.27
Cyclohexane 0.34 0.47 n-Pentane 0.53 0.59
Cyclopentane 0.30 0.46 n-Undecane -0.30 -0.21
Ethylbenzene 0.16 0.22 o-Xylene -0.01 0.37
Ethylene 0.46 0.70 Propane 0.37 0.48
Isobutane 0.30 0.44 Toluene 0.44 0.65
Isobutene / Butene 0.03 0.21 Bold = Priority Compound, ltalics = <85% detection rate

Table54.  3- Hr. Avg. Correlations of NO/NO, and TNMOCs/SNMOCs at Rocky Flats- North, 1996
Correlations

TNMOC | SNMOC | Unknowns

NO 0.33 0.30 0.24

NO, 0.41 0.44 0.15

Table54 shows the+values for the correlatiorsetween NO/NG the TNMOCs, and the total of the SNMOCs.
The TNMOC concentrations showed no correlation with NO angl N&ving rvalues that were 0.33, and 0.41,
respectively. The total SNMOC concentratiatsocorrelatedpoorly, with r-values of 0.30and 0.44, respectively.

In summary, Welby showed the best correlation between the NG¥di@entrations and many of the SNMOC
concentrations, having several compounds withlues above 0.80. The Rocky Flatsorth site had the least
amount of comlation between the data sets, exhibitinglues that were all less than 0.45. The SNMOC and
TNMOC concentrations tended to correlate better with the NO concentrations than with,tbendéntrations.

3.4.2.2. 2003

In 2003, at CAMP, and Welby, NOx monitors wémeoperation at the same time the air toxics sampling was
taking place. The data used was gathered from hourly averages obtained from the monitoronisifehis study
samples were taken in both the morning and afternoon hours, from 06:00 tpad®IA®3:00 to 16:00A correlation
betweerthe SNMOC canpoundswith detection rates greater than 858ad the hour averag®O/NG, values was
performed for each sitier the morning and afternoon sampl&he results of these correlations can be sed¢he
following tables.

Table55 lists the correlation-values for each NMOC compound detected in greater than 85% of samples taken at
the CAMP siteduring the morning hoursMany of theSNMOC concentrations at CAMP correlatedher well with
the NO concentrations, with2,4trimethylpentandnaving the largestvalue at 0.85.Twelve of the62 compounds
had rvalues that were 0.70 or largeFhose values are highlighted in the tablde correlations were less favorable
between the SNMOCs and NOwith many compounds exhibiting negative correlation valme®iethylbenzene
showed the best correlation with B®aving an4value of 055. There wereo compounds with-walues larger than
0.70in this correlationhowever, etane showed a strong negative correlation with,Nf@ving an r value 6D.79.

Table55. NO/NO,/SNMOC 3-Hr. Morning Average Correlations at CAMP, 2003

CAMP Correlations CAMP Correlations

Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene 0.22 0.39 Ethylene 0.77 -0.29
1,2,4Trimethylbenzene 0.08 0.48 Isobutane -0.24 0.24
1,3,5Trimethylbenzene 0.43 0.14 Isobutene / Butene 0.46 -0.14
1,3-Butadiene 0.76 -0.41 Isopentane -0.31 0.08
1-Dodecene -0.31 0.19 Isoprene 0.17 -0.09
1-Hexene 0.74 0.23 Isopropylbenzene 0.39 0.08
1-Pentene 0.55 -0.07 m-Diethylbenzene 0.30 0.55
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CAMP Correlations

CAMP Correlations

Analyte NO NO, Analyte NO NO,
2,2,3Trimethylpentane 0.45 -0.23 Methylcyclohexane 0.53 -0.45
2,2, 4Trimethylpentane 0.85 -0.27 Methylcyclopentane 0.48 -0.44

2,2-Dimethylbutane 0.66 -0.37 m-Ethyltoluene 0.44 0.15
2,3,4Trimethylpentane 0.79 -0.21 m-Xylene / pXylene 0.44 0.17
2,3-Dimethylbutane 0.62 -0.34 n-Butane -0.36 -0.48
2,3-Dimethylpentane 0.73 -0.40 n-Decane 0.17 0.24
2,4-Dimethylpentane 0.72 -0.29 n-Dodecane -0.11 0.35
2-Methyl-1-butene 0.00 -0.34 n-Heptane 0.36 -0.21
2-Methyl-2-butene 0.62 -0.40 n-Hexane 0.51 -0.36
2-Methylheptane 0.75 -0.27 n-Nonane 0.39 0.13
2-Methylhexane 0.29 -0.17 n-Octane 0.52 0.00
2-Methylpentane 0.33 -0.49 n-Pentane -0.03 -0.68
3-Methylheptane 0.69 -0.11 n-Propylbenzene 0.34 0.32
3-Methylhexane 0.64 -0.25 n-Undecane 0.24 0.44
3-Methylpentane 0.54 -0.47 o-Ethyltoluene 0.39 0.13
Acetylene 0.82 -0.34 o-Xylene 0.52 0.12
aPinene 0.26 -0.67 p-Diethylbenzene 0.19 0.39
Benzene 0.26 -0.28 p-Ethyltoluene 0.37 0.24
cis-2-Butene 0.52 -0.34 Propane -0.48 -0.66
cis-2-Pentene 0.80 -0.28 Propylene 0.81 -0.33
Cyclohexane -0.24 -0.39 Styrene 0.02 0.40
Cyclopentane 0.33 -0.62 Toluene 0.50 0.08
Ethane -0.40 -0.79 trans2-Butene 0.71 -0.36
Ethylbenzene 0.45 0.15 trans2-Pentene 0.65 -0.38

Bold = Priority Compound

Table56 lists the correlation values for ealBNMOC compoundvith detection rates that ageeater than 8 in

the afternoorsamples The SNMOC concentrations did notredate well with the NO concentrations, with propylene
having the largestvalue at 0.65. None of the 62 compounds haadlues that were 0.70 or larger for the correlation
with NO. The correlations between the SNMOCs ang Wére also not very goodi,itl several compounds

exhibiting negative correlation values. 2;&iBnethylpentane showed the best correlation with,Nfaving anvalue

of 0.75. There were two compounds withalues larger than 0.70 in this correlatiofheir values are highligad in

the table.

Table 56.

NO/NO,/SNMOC 3-Hr. Afternoon Average Correlations at CAMP, 2003

CAMP Correlations

CAMP Correlations

Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene 0.32 0.25 Ethylene 0.65 0.67
1,2,4Trimethylbenzene -0.35 -0.05 Isobutane -0.43 0.19
1,3,5Trimethylbenzene -0.04 0.03 Isobutene / Butene 0.01 0.11

1,3-Butadiene 0.65 0.64 Isopentane -0.29 0.37
1-Dodecene -0.51 -0.27 Isoprene 0.30 0.21

1-Hexene -0.34 -0.25 Isopropylbenzene -0.27 -0.26

1-Pentene -0.15 0.48 m-Diethylbenzene 0.07 0.18
2,2,3Trimethylpentane 0.43 0.75 Methylcyclohexane 0.36 0.50
2,2, 4Trimethylpentane 0.34 0.58 Methylcyclopentane 0.01 0.60

2,2-Dimethylbutane -0.25 0.41 m-Ethyltoluene -0.08 0.04
2,3,4Trimethylpentane 0.26 0.59 m-Xylene / pXylene -0.08 0.00
2,3Dimethylbutane -0.08 0.57 n-Butane 0.01 0.46
2,3-Dimethylpentane 0.09 0.65 n-Decane -0.21 -0.01
2,4-Dimethylpentane 0.00 0.54 n-Dodecane -0.33 0.08
2-Methyl-1-butene -0.10 0.55 n-Heptane 0.09 0.47
2-Methyl-2-butene -0.04 0.56 n-Hexane 0.02 0.61
2-Methylheptane 0.26 0.32 n-Nonane -0.02 0.08
2-Methylhexane 0.14 0.72 n-Octane 0.13 0.22
2-Methylpentane -0.05 0.60 n-Pentane -0.16 0.52
3-Methylheptane 0.29 0.46 n-Propylbenzene -0.21 -0.12
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CAMP Correlations CAMP Correlations
Analyte NO NO, Analyte NO NO,
3-Methylhexane 0.32 0.64 n-Undecane -0.07 0.08
3-Methylpentane -0.05 0.58 o-Ethyltoluene -0.02 0.06
Acetylene 0.57 0.56 o-Xylene -0.06 0.03
aPinene 0.21 0.13 p-Diethylbenzene 0.06 0.16
Benzene -0.44 -0.46 p-Ethyltoluene -0.11 -0.01
cis-2-Butene -0.08 0.52 Propane -0.22 0.30
cis-2-Pentene -0.09 0.49 Propylene 0.68 0.64
Cyclohexane -0.22 0.25 Styrene -0.48 -0.32
Cyclopentane -0.14 0.53 Toluene 0.10 0.28
Ethane -0.29 0.06 trans2-Butene -0.01 0.57
Ethylbenzene -0.12 0.00 trans2-Pentene -0.04 0.57
Bold = Priority Compound

Table57 shows the+values for the TNMOC, SNMOC, NO, and N€brrelations between the morning and
afternoon datasets. There is no correlation between any of the NMOC concentrations and, ld©idN€videnced by
the low values.During the 1996 sampling campaign, there were better correlations between the data sets at this
location. This may be due to the fact that there were not as many samples taken during this study, as there were in the
previous study.

Table57. 3-Hr. NMOC/NO/NO , Concentration Correlation at CAMP, 2003

3-Hr. Correlations - AM Samples 3-Hr. Correlations - PM Samples
TNMOC SNMOC Unknowns TNMOC SNMOC Unknowns
NO -0.13 -0.23 0.11 -0.41 -0.40 0.07
NO, 0.13 0.15 0.08 0.28 0.27 0.00

Table58l lists the correlation values for eaBNMOC compounchaving a detection ratgreater than 85%t the
Welby site during the morningamples Many of the SNMOC concentrations at Welby correlated rather well with the
NO conceatrations, with pheptane having the largestalue at 0.92.Forty of the 53 compounds hadralues that
were 070 or larger, with seven of the compounds having values of 0.90 or larger. The correlations were also
favorable between the SNMOCs and )N®ith many compounds exhibitingualues above 0.70. Benzene showed
the best correlation with NQhaving an4value of 0.91. There were seventeen compounds witues larger than
0.70 in this correlation. As was previously mentioned, the Welby diteased approximately two miles to the north
of a large refinery.Compounds with-values greater than 0.70 are highlighted in the table.

Table 58. NO/NO,/SNMOC 3-Hr. Morning Average Correlations at Welby, 2003

Welby AM Correlations Welby AM Correlations

Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene 0.77 0.67 Ethylene 0.89 0.74
1,2,4Trimethylbenzene 0.62 0.60 Isobutane -0.24 -0.32
1,3,5Trimethylbenzene 0.80 0.64 Isobutene / Butene 0.88 0.76
1,3-Butadiene 0.89 0.64 Isopentane 0.38 0.48
1-Heptene 0.05 -0.12 Isoprene 0.10 -0.06
1-Hexene 0.73 0.54 Methylcyclohexane 0.88 0.59
1-Pentene 0.75 0.77 Methylcyclopentane 0.83 0.69

2,2, 4Trimethylpentane 0.87 0.70 m-Ethyltoluene 0.79 0.71
2,2-Dimethylbutane 0.78 0.69 m-Xylene / pXylene 0.72 0.72
2,3,4Trimethylpentane 0.90 0.67 n-Butane 0.20 0.24
2,3Dimethylbutane 0.75 0.66 n-Decane 0.83 0.64
2,3-Dimethylpentane 0.90 0.66 n-Dodecane 0.59 0.16
2,4-Dimethylpentane 0.87 0.69 n-Heptane 0.92 0.75
2-Methylheptane 0.74 0.52 n-Hexane 0.78 0.70
2-Methylhexane 0.90 0.68 n-Nonane 0.89 0.62
2-Methylpentane 0.62 0.64 n-Octane 0.44 0.19
3-Methylheptane 0.77 0.47 n-Pentane 0.81 0.75
3-Methylhexane 0.91 0.73 n-Undecane 0.83 0.54
3-Methylpentane 0.76 0.67 o-Ethyltoluene 0.86 0.70
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Welby AM Correlations Welby AM Correlations
Analyte NO NO, Analyte NO NO,
Acetylene 0.90 0.76 o-Xylene 0.78 0.72
Benzene 0.67 0.91 Propane 0.35 0.30
cis-2-Butene 0.73 0.67 Propylene 0.91 0.73
cis-2-Pentene 0.82 0.68 Styrene 0.53 0.60
Cyclohexane 0.84 0.62 Toluene 0.85 0.69
Cyclopentane 0.79 0.57 trans2-Butene 0.72 0.80
Ethane 0.55 0.43 trans2-Pentene 0.83 0.68
Ethylbenzene 0.72 0.72 Bold = Priority Compound, ltalics = <85% detection rate

Table59 lists the correlation coefficients for the afternoon NMOC samples and NQydt@entration dour
averages. There was very little correlation between the SNMOC and NO concentrations, with thevatgedtaing
0.46 for acetylene. The N@oncentrations, however, showed a much better correlation with the SNMOC
concentrations. rithyltoluene d the largestvalue at 0.93. There weB3 of the 53 compounds that had
coefficients of 070 or larger. Those values are highlighted in the table.

Table60 showsthe correlations between the total NMOC compounds and N@/M@ile the TNMOCs did not
correlate well with the Biour average NO concentrations, they did correlate better with thed©entrations for the
morning hours. There was no correlation in the afternoon samples. The total SNMOCs correlated well With both
and NQ in the morning hours, but showed less of a correlation in the afternoon sa@plepounds with-values
greater than 0.70, or less th&n70are highlighted in the table.

Table59. NO/NO,/SNMOC 3-Hr. Afternoon Average Correlations at Welby, 2003

Welby PM Correlations Welby PM Correlations
Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene -0.30 -0.09 Ethylene 0.28 0.87
1,2,4Trimethylbenzene -0.26 0.66 Isobutane -0.25 0.32
1,3,5Trimethylbenzene 0.27 0.77 Isobuene / 1Butene -0.21 0.17
1,3-Butadiene -0.07 0.80 Isopentane 0.09 -0.29
1-Heptene -0.25 0.10 Isoprene -0.42 0.08
1-Hexene 0.00 0.23 Methylcyclohexane -0.24 0.84
1-Pentene 0.15 0.59 Methylcyclopentane -0.08 0.87
2,2,4Trimethylpentane 0.38 0.85 m-Ethyltoluene 0.33 0.93
2,2-Dimethylbutane 0.11 0.66 m-Xylene / pXylene -0.19 0.71
2,3,4Trimethylpentane 0.02 0.65 n-Butane -0.36 0.77
2,3 Dimethylbutane -0.14 0.62 n-Decane 0.03 0.62
2,3-Dimethylpentane 0.32 0.23 n-Dodecane -0.16 0.07
2,4-Dimethylpentae 0.11 0.58 n-Heptane -0.30 0.74
2-Methylheptane 0.26 0.68 n-Hexane -0.16 0.83
2-Methylhexane -0.57 -0.28 n-Nonane 0.18 0.67
2-Methylpentane -0.33 0.48 n-Octane 0.00 0.71
3-Methylheptane 0.05 0.71 n-Pentane -0.11 0.79
3-Methylhexane 0.45 0.45 n-Undecae 0.02 0.39
3-Methylpentane -0.22 0.79 o-Ethyltoluene 0.21 0.57
Acetylene 0.46 0.56 o-Xylene -0.04 0.77
Benzene -0.09 -0.33 Propane -0.25 0.55
cis-2-Butene -0.08 0.72 Propylene 0.20 0.85
cis-2-Pentene 0.04 0.78 Styrene -0.33 -0.19
Cyclohexane -0.37 0.50 Toluene -0.15 0.79
Cyclopentane -0.10 0.49 trans2-Butene 0.09 0.81
Ethane -0.49 -0.23 trans2-Pentene 0.04 0.82

Ethylbenzene -0.12 0.70 Bold = Priority Compound, ltalics = <85% detection rate
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Table 60. 3-Hr. NMOC/NO/ NO, Concentration Correlation at Welby, 2003
3-Hr. Correlations - AM Samples 3-Hr. Correlations - PM Samples
TNMOC | SNMOC | Unknowns | TNMOC | SNMOC | Unknowns
NO 0.49 0.83 0.13 0.34 0.76 0.30
NO, 0.72 0.72 0.38 0.25 0.56 0.20

In summary, the samples takan\Welby in 2003 tended to have better correlations between the NMOC
concentrations and the NO/N@oncentrations than those taken at the CAMP site. This is likely due to the locations
of both sites. CAMP is in the downtown Denver area, surroundeddsy baiildings that restrict tHeow of air around
the site while the Welby site is in a much more open, agriculturahaard is located to the north of a large refinery.

3.4.2.3. 2006

In 2006, at CAMP and Welby, NOx monitors were in operation at the saméhinadr toxics sampling was
taking place. The data used was gathered from hourly averages obtained from the monitors on site. A correlation
between SNMOC concentrations detected in greater than 85% of the samples taktes 3dnadir averag®O/NO,
cone@ntrationsfrom 06:00 to 09:00was performed for each site. The results of these correlations can be seen in the
following tables.

In general, the SNMOC concentrations at CAMP correlated rather well with the NO concentrations, with
propylenehaving thelargest frvalue at 6. Sixteenof the 60 compounds hadvalues that were 0.70 or largeFheir
values are highlighted in the tabl€he correlations weralsofavorable between the SNMOCs and NOrans2-
penteneshowed the best correlation with BlMaving an+value of 090. There weraine compounds with-values
larger than 0.70Their values are highlighted in the table.

Table61. NO/NO,/SNMOC 3-Hr. Average Correlations at CAMP, 2006

CAMP Correlations CAMP Correlations
Analyte NO NO, Analyte NO NO,
1,2,3Trimethylbenzene 0.39 0.55 Ethane 0.02 -0.11
1,2,4Trimethylbenzene 0.41 0.38 Ethylbenzene 0.69 0.61
1,3,5Trimethylbenzene 0.44 0.47 Ethylene 0.73 0.50
1,3-Butadiene -0.11 -0.17 Isobutane 0.12 0.01
1-Heptene 0.04 -0.01 Isobutene/iButene 0.85 0.75
1-Hexene 0.49 0.50 Isopentane 0.54 0.51
1-Nonene 0.38 0.18 Isoprene 0.37 0.58
1-Pentene 0.70 0.78 Isopropylbenzene 0.21 0.01
2,2,3Trimethylpentane 0.70 0.50 Methylcyclohexane 0.30 0.28
2,2, 4Trimethylpentane 0.70 0.62 Methylcyclopentane 0.66 0.63
2,2-Dimethylbutane 0.78 0.76 m-Ethyltoluene 0.47 0.38
2,3,4Trimethylpentane 0.74 0.52 m-Xylene/pXylene 0.63 0.53
2,3Dimethylbutane 0.76 0.71 n-Butane 0.08 -0.02
2,3Dimethylpentane 0.70 0.64 n-Decane 0.34 0.51
2,4-Dimethylpentane 0.18 0.04 n-Heptane 0.48 0.45
2-Methyl-1-butene 0.55 0.52 n-Hexane 0.47 0.42
2-Methyl-2-butene 0.65 0.67 n-Nonane 0.49 0.54
2-Methylheptane 0.65 0.58 n-Octane 0.56 0.46
2-Methylhexane 0.52 0.50 n-Pentane 0.32 0.35
2-Methylpentane 0.68 0.62 n-Propylbenzene 0.48 0.37
3-Methylheptane 0.66 0.59 o-Ethyltoluene 0.42 0.45
3-Methylhexane 0.63 0.69 o-Xylene 0.63 0.53
3-Methylpentane 0.71 0.68 p-Ethyltoluene 0.44 0.38
Acetylene -0.06 -0.13 Propane 0.08 -0.05
aPinene 0.15 0.12 Propylene 0.96 0.81
Benzene 0.78 0.70 Styrene 0.22 0.13
cis-2-Butene 0.77 0.58 Toluene 0.64 0.66
cis-2-Pentene 0.85 0.89 trans2-Butene 0.82 0.70
Cyclohexane 0.52 0.48 trans2-Hexene -0.08 -0.21
Cyclopentane 0.53 0.49 trans2-Pentene 0.85 0.90
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Table 62.  3- Hr. Avg. Correlations of NO/NO, and TNMOCs/SNMOCs at CAMP, 2006

3-Hr. Correlations
TNMOC SNMOC Unknowns
NO -0.13 -0.16 0.33
NO, -0.14 -0.17 0.23

Table62 shows the correlation coefficient values for thetdl NMOC compounds with NO and NOWhile there
was a good deal of correlation between tHeo8r average gaseous concentrations and some individual SNMOC
compounds, there was not any correlation with the TNMOCSs, the total SNMOCSs, or the unknowns.

4.0 Summary

During the summers of 1996, 2003, and 2806oxics studieslong the Front Range were performed. In
general, the concentration levels of all pollutants analyzed for dropped from the first study in 1996 to the last study in
2006. There were excéjpns to this, however. At CAMP, the concentrations of acetone and formaldehyde increased
from 1996 to 2003, but then decreadse levels lower than those seen initially in 1996. At Welby, acetaldehyde and
acetone had concentrations in 2006 that werledrithan those recorded in 2003, but less than those in 1996. In
Platteville, samples were taken in 2003 and 2006 only. While all other carbonyl compounds had decreasing
concentrations from 2003 to 2006, acetaldehyde concentrations incrddmsed.wadittle to no correlation between
the NOand NQ compounds anthe TNMOGQSNMOC compounds in any of the studies performed at any of the sites.

At CAMP, the NMOC concentrations from alkane compounds decreased from 1996 to 2006, with the exception
of the isobtane, propane, and 2dmethylbutane spikes in 2003. All alkene concentrations decreased for that same
time period except cig-butene. The only alkyne analyzed {acetyleneshowed decreases in concentrations with
each study performed. The aromatimcentrations all decreased for the same time period, except for benzene, which
spikad in 2003. The average percentage that the unknown compounds contribute to the TNMOC concentrations at
CAMP increased from 22% in 1996, to 28% in 2003, to 72% in 200&. reason for this may be due to the fact that
the list of NMOC compounds being analyzed for went from 115 in 1996 to 78 in 2003 andT2(96hift would
cause a |l arger percentage of previously Kkeyoaeanottc o mpound :
being specifically looked for. This does not account for the large jump going from 2003 to 2006, however. The cause
is unclear at this time.

At Welby, the NMOC concentrations from alkane compounds decreased from 1996 to 2006, in genehed, with
following exceptions: ethane, Isopentane, propafimjtane, isobutane, 2d@methylbutane, cyclohexane,
methylcyclohexane, 2;8imethylpentane,cyclopentene, 2ldnethylpentane, and 2d@methylbutane. The
concentrations of those compounds all @aged in 2003 before decreasing in 2006. All alkene concentrations
decreased for the same time period, with the exceptions-gftnisene, isoprene, and ihBtadiene. The only alkyne
analyzed foacetyleneshowed decreases in concentrations with saaty performedAll aromatic concentrations
decreased for the 1996 to 2006 time period, except benzene, which increased in 2003 before decreasirlg in 2006.
1996, Welby had the highest SNMOC concentrations, over CAMP and Rocky Natth, though sme individual
compounds had concentrations that were higher at CAMP than at Welby. In 2006, Welby again had some of the
highest NMOC concentrations over CAMP and Rocky Hld®rth. The average percentage that the unknown
compounds contribute to the MOC concentrations at Welby increased from 25% in 1996, to 62% in 2003, then
decreased to 38% in 2006. The increase from 1996 to 2003 is likely due to the fact that the list of NMOC compounds
being analyzed for went from 115 to 78. This shift would causeger percentage of previously known compounds
to fall under the Aunknowno category as they were not |
percentages seen in going from the 2003 to 2006 study indicates that the air around Wellitemnetsabacterized by
the list of compounds being analyzed for.

At Rocky Flatsi North, the concentrations of all aromatic, alkyne, alkene, and alkane compounds decreased from
1996 to 2006, with the exception of isopentamkich increased Studies werperformed at this site only in 1996 and
2006. This site had some of the lowest NMOC concentrations of any of the sites in 1996 and Bé@&rcentage
contributions of the unknown concentrations to the TNMOC concentrations more than doubled fron6%8)91® (4
2006 (97%). Again, this is likely due to the drop in tihial number of compoundseing looked for.

At the Platteville site, the concentrations of all NMOC compounds decreased from 2003 to 2006, except for 2,2,4
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trimethylpentane. Studies were fmemed at this site in 2003 and 2006 only. In 2003, Platteville dominated the

NMOC concentrations with the exceptions of Isopentane at CAMP, -amett3ylpentane and-@ethylhexane at both

the CAMP and Welby sitesThe list of compounds being analyzed $eems to best characterize the air at the

Platteville site. The site had very low percentages of unknown NMOC concentrations in 2003 (6%) and 2006 (20%).
In fact, they were the lowest percentages of any of the sites in any of the studies. Thishet&ebke the suite of
compounds being looked at was designed to characterize contributions to air toxics concentrations from oil and gas
development, and the site sits in the middle of a large development area.
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