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Region 4 - DFW Office

Attachment 4

Results of Summa Samples

Investigation No. 844836
CARRIZO OIL & GASINC
Tarrant County, TX

Date of Investigation: 7/27/2010 - 8 /02/2010
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Texas Commission on Environmental Quality
Laboratory and Mobile Monitoring Section
P.0.Box 13087
Austin, Tekas 78711
(512) 239-1716

Laboratory Analysis Results

ACL Number: 091112
ACL Lead: Karen Bachtel A Region: T04 Date Received: 11/16/2009
Facility(ies) Samplad ciy . : Coumty Facility Type
Carrizo Ol & Gas "~ |Acmgm | Tamant Natural Ges

_ L;{t;oratory Procedure(s) Performed:

Analysis: AMORO06 ‘ :
Determination of VOC Canisters by GC/MS Using Modified Methsd TO-15
Procedure: ‘ ) ‘
Prior to analysis, subatmospheric samples are pressurized to fwice the collected volume uzing & sample diution systext. For
amialysis, a known volume of & sample is directed from the canister into a multitrap cryegenic concentrator. Internal standards
are added to the sample stream prior to the frap. The concentrated sample is thermally degorbed and carried onto a GC
poltunn for separation. The analytical strategy invelves using & GC with dual columns that are coupled to 2 mass selective
datector (MSD) and 4 flame jonization detector (FID). Mass speclra for individua] peaks in the total jon chromatogram are -
then used for target compovnd identification and quantitation. The fragmentation pattern is compared with stored spectra
taken under similar conditions in opder to identify the compound. For any given compound, the imfensity of the quantitation
fragment is compared with the system response to the fragment for known amounts of the compound. This establishes the

. compound concentration in the sample. Formnon-target compound peaks which are af least one-half the height of the internal
standard, a library search is performed in an atterpt to identify the compotnd solely upon fracture patterns. These tentatively
jdentified compoumdsa (TIC's) are reported as a sample specific footaote. Accurate quantitation of TICs is not possible. The
FID js used for the quantitation of ethane, ethylene, avetylens, propylene and propane and jdentitication is based on matching
retention times of standards containing kmown analytes.

Sample(s) Received -
Ficid 1D Number: F1030 " Laboratory Sample Number: 0911120001 Sampled by: Kara Allen
~ Sampling Site: UTA Facility Date & Time Sampled: 11/09/09 05:30:00 Valid Sample: Yes
- Cominents: '

Canister #71030 was msed to collect a grab sample at UTA Facility. Note: Devistion from SAMP-008: Sample
duration and fing] canistér pressure not Tecorded on COC. Leak check not performed.

" Sample(s) Screening
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Texas Commission on Environmental Quiality
Labotatory and Mobile Monitoring Section . . -
P.0. Box 13087
Austin, Texas 78711
{512) 239-1716

Laboratory Analysis Results
ACT, Number: 091112

Sample(s) Screening
. As a routine procedure, the data from this (these) sample(s) have been screened. No target compounds were detected at or above
the Appropriate Compasison Value. Thersfore, the TCEQ's Toxicology Division expects no adverse health sffects or odors and
will not review the data firther, Please note that this analytical technigue is not capable- of measuring all compounds which might
have the potential to canse adverse heath efiects or odors. For questions on the analytical procedimes please contact the laboratory
menager at (512)-239-5853, If fimther health effects evaluation is desired please cotact the Toxicology Division at
(512)-239-1795. :

Analyst: DoHQ (}"7%/[)9 . | 'Datle: Z. _?IZ 25@7

Reviewed By: % _ Date:
TN D
Section Manager: : - ‘  Date: I OT

David Manis
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- ACL Number: 081112
.Analysis Code: AMOR006
Note: Results are reported in umits of parts per billion try volume {ppbv)
Lab ID ‘ 091112-0001
Ficld ID F1036
Canister TD Fla30
Anlysis Date . 12403409 :
Compoumd ESL LOD Concsntration DL Flags™ * Conoemiratiot s, Flags**
ethane 10000 0.30 50 0,50
etfylens 1200 0.50 .75 0.50 L
sectyline 25000 .50 0.59 0,50 L
propanc 10000 .50 28 . D50
propylens: 53000 0.50 215 0.50 1
dichlorodifluoromethane 10000 " 0.20 0.57. 20 L
methyl chiloride’ 500 020 0.60 0.20
isobutane 2000 0.2 25 11.23
vinyl ehloride 50 0.17 ND 0.17
1-butene 360 020, 0.13 .20 ]
1,3-butadiene 50 0.2 ND 027
" |nrbutane 5000 0.20 11 020 i
ft 2-busrene 2100 0.18 M 0.18 ‘
bromerethane - 30 027 ND 027,
|t=2-butens 2100 027 ND 0.27
" |3-methyl-1-butene 250 023 - ND 023
isopentane 1200 0.27 0.74 027 L
trichlorpfinoromethans 5000 0.29 0.23 029 ]
I-pentens 109 0.27 D 027 |
ln-pentanc 1200 027 033 0.27 1
ispprens . 5.0 0.27 0.13 027 I |
12 -pentene 2600 027 .02 0.27 ]
1,1-gichtarosthylenc 180 0,18 ND 0.18
o-Z-pentene 2600 0.23 ND 0.25
methylene chloride 75 0.14 0.0% 0,14 i
2 methyl 2-buteas 250 023 0.01 a3 1Al
2,2-dimethylhytane 1000 0.21 002 021 1 .
syclopenicne 2900 20 ND .20
4-mathyl-1-pentens 20 0.22 ND 0.22
|1,1-dichlorsethane 1000 0.10 © NI 0.19 }
cyolopentans. i} 0.27 0.02 0.27 )
2 3-dimethyfbutanz 1000 0.28 0.03 0.28 ] ]
- methylpentans 23 g7 0.11 027 1
3-methylpentanc 1000 023 .09 0.23 ]
2-methyl-1-pentenc + 1-hexene 29 0.20 NI Q.20
-, 1500 020 0.14 0.20 1 A
ehinrofbiri 20 0.21 0.02 0.21 ]
1=2-hexene 20 027 HD 027
o-2-hexens 20 027 ND 0.27
i1 2-dichlorogthane 4D 027 . KD 027
methylcyclopsatang 750 027 0.06 027 T
2,4-dimethylpentane 910 0.27 NI 027
1,1,1-trichlorostiane - 2000 026 ND 0.26
henzens 150 027 027 0.27 ij
warbon tetrachioride 20 027 10 027 I
cyelcheine 420 0,24 ND 0.24
[2-methyIheatime 750 0.27 Nk az?
2,3-gdimethylpentang 91( 0.26 0.4z 0.26 I
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Laboratory Analysis Results

ACL Number: 091112
- Analysis Code: AMORO006

Mote: Restlts are reported in units of parts per biltion by volume {ppbv)

1z 1D o : 091112-0001 - . ‘
Compound ‘ , EsL. 10D Concentration. | SDL | Flags®™* Concentration SDL, | Flags**
Smethylhodng : 750 0,20 0.06 020 1

12-dichiormpropans 250 017 ND 0.17

tichlotoethylens 250 029 WD 0.29

2.2 Atrimethylpeitang 730 024 0.03 6,24 I ‘ N
2-chibropeitans 190 .027 ND 0.27

n-heptane 850 015 0404 .25 I

c-1,3-dichloropropylene 10 0.20 ND 0,20 : ]
methyleyclobexane A0D0 028 NI 026 ‘ =
‘| t1,3-djchloroptopylens 10 4.20 NI D ‘ ‘ L

1,1 2-trichloroethane 160 021 WD 021

2.3, 4-wimethylpastans 750 024 . 002 0.24 ]

toluens 170 0.27 .31 027 L

2-methylheptane 750 020 C 001 0.20 -1 |
3 methylheptane B 0.03 0.0l 023 [ ‘
1,2-dibromoethans ‘ 0.50 020 NI 020 ' ‘

p-octane 450 Cae .t 00 619 | raz .
tatrachlorocthylene 770 I S0l 024 | 1
. {chlorobepzene - 160 827 ND Sbo0a2r |

sthidbenzane 460 0,27 005 . |02 1

m & prylene 480 0.27 0.1¢ 007

styrene 235 637 N 027 7

1,1,2 Z-tetrachlorosthans ‘ 10 p2e | WD 0.20 ‘ ‘ : ]
o-xylene : 1000 021 | o4 a2y | 1

nonmie - - 2000 022 " op0s 022 RS a
isoprapylbenzene S 1 L0 024 | Moo ] oo '

n-propyihenzene a c250 | 027 R L - 027 I

meettryitiuens 250 pI1 003 0.1 I

p-ctiyltolnene . 250 0,16 002 0.16 ]

1,3,5-frimethyibenzene - 250 035 0.61 025 ¥

lo-sthyltoluene 250 013 - ooz - | 013 1

1,2 A-trimetirylhenzene 250 0.27 : - 0.4 027 ) ]
frdlecans ‘ 1800 0.27 o005 | 027 1

1.2, 2-trimnetirylbenzene 250 027 0.02 027 ]

m-dicthvibenzene 460 027 N 0,27

Ay-diethyibenzene 460 a27 N 027

n-iidecans 200 D27 . DO’ 027 o J
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Lahoratory Analysis Results
ACL Number: 091112
Analysis Code: AMORODG

Oct B 2018 12:23pm
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Note: Results are reported in vnits of pars per billion by volume { ppbv}

ESL - Eﬁcts Sceeening Lwel { Shert-term Heelm and Odor Beged in unitz of ppbv)
- LOD - Limit of Detection.
WD - not detected
. M - coneentration ¢an not be quanhﬁcd
" SDL - Sample Detection Linit (MDI. adjusted for dilutions).
TV - Invalid,
- Reported concentration is below SDI.,
L - Reporied concentration is above the 0L and is below the lower Jimit of quantltﬂ:tmn,
E - Reported concentration excesds the opper Bmit of nstrument cahbmtmn.
- M~ Result modified from previous resuit.

* §DL is equal to LOD'

* Onality control flags cxpla.natmns gre tistsd on the fast page of this report
# Compownd concsniration is equal to or greater then the Eifeots 3cresning Lovel.

TCEQ Izboratory customer support may be reached at kbachtel@tgeqls@ate.bc.us

The TCEQ is an equal opporiunity/affirmative action employer. The agency doés not allow
discrimination on the basis of race, color, religion, national origin, sex, disability, age, sexual
orientation or vetaran status. In compliance with the Americans With Disabiliies Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 238-0010, (Fax 512-238
-0055), or 1-800-RELAY-TX (TDD), or by writing P.O. Box 13087, Austin, Texas 78711-3087.
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- Laboratory Analysis Results
ACL Number: 691112
Analysis Code: AMORO06

Quality Control Notes:

Ayuality contro] notes Tor samples 091112-0001,
Al-Not alt associated (T data met accuracy specification. Data may be an gvarage 24 percent low with 2 range of «33 to -5 pereent.
A2 Yot all sssociated (IC data met accuracy speeification, Data may he an everage 22 percent low with a range of 31 to -9 percent

TCEG laboratory customer suppert may be teached at kbachtel@iceq state.tus

The TCEQ is an equal opportunity/affirmative action employer. The agency doss not allow
discrimination on the basis of race, color, religion, national origin, sex, disability, age, sexual
prientation or veteran status. In compliance with the Americans With Disabilities Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 239-0010, {Fax 512-239
-GO&8), or 1~BOD RELAY-TX (TLD), or by writing P.O. Box 13087, Austin, Taxas 7871 1-3087.
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Texas Commission on Environmental Quality
Laboratory and Guality Assurance Section
P.O. Box 13087
Austin, Texas 78711
(512} 239-1716

Laboratory Analysis Results
ACL Number: 100106

ACL Lead: Karen Bachiel Region: T04 " Date Received: 1/8/2010

Facility(jes) Sampled icity County Facility Type
Exterromn Fnergy Solutions - UTA Arlington Tarrant

Laboratory Procedure(s) Performed:

Anzalysis: AMOR006 .

Determination of VOC Canisters by GC/MS Using Modified Method TO-13

Procedurs: ' : ‘ ‘

Prior to amalysis, subatmospheric samples are pressurized to twice the collected volume using 4 seraple dilntion system. For
analysis, 2 known volume of a sample is directed from the canister into & multitrap cryogenic concentrator, Internal standards
are added to the sample stream. prior to the trap. The concentrated sample is thermally gesorbed and carred onto a GC

column for separation. The analytical stratagy involvas using a GC with dual columns that are coupled to a mass selective
detestor (MSD) and a flame ionization detector (FID). Mass spectra for ndividual peaks itt the total ion chromatogram are
then used for target compound identification and quantitstion. The fragmentation pattern is comparsd with storad specira

taken nander similar conditions in order to identify the compound. For any given compound, the intensity of the quantitation
" fragment is compared with the system tesponse to the fragment for known gmovnis of the componnd. This establishes the

compound concentration in the sample. For non-target compound peaks which ate at least one-half the height of the infernal
standard, a library search is performed in an attempt to identify the compound solely upon fracture patierns. These tentativaly
identified compounds (TIC's) are reported as a szmple specific footnote. Accurate quantitation. of TICs is not possible. The
FID is used for the quentitation. of ethane, ethylene, acetylene, propylene snd propane and identification is based on matching
retention times of standards containing known analytes. ‘

Sarnple(s) Rf:cei*»;re:d

Field ID Nemnber: 20231 Lahoratory Sample Number: 1001060001 Sampled by: Luke Jones
Sampling Site: Approximately 250 feet West at the Exterrom U Date & Time Sampled: 01/05/10 11:14:00 Valid Sample: Yes
Comiments: :
Canister #2023 1 was used to coflect a prab sample 250 feet West/Southwest of the UTA Compressor Siation Jocated
just sonth of the intersection of Pecan and Mitchell 5t. in Arglinton. Temperature was at 36* F. Humidity at 59°.
Winds were East/Northeast at 0-8 oph. '

Sample(s) Screening

P@16/856




 Reviewed By

Samplﬂ(s) Scré'.ﬂmng
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L 12012010
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
‘ P.O. Box 13087

Austin, Texas 78711
(512) 239-1716

. Laboratory Analysis Results
ACL Number: 100106

As g routine procedure, the data from this (these) sample(s) have been screened. No targct compounds were detected at or above
- the Appropriate Compatison Valus, Thersfore, the TCEQ's Toxicology Division expects no adverse health effects or odors and -

will not review the data further. Please note that this analytical tecknique is not capable of measuring all compounds which might

have the potential to cause adverse heath effects or odors. For questions on the anatytical procedures pleass contact the laboratory

manager g (512)-239-5853. If finther health effects evaluation is desired please contact the Toxicology Division at

{512)-239.1795.

_— _LZ"’

Anatyst: %@m-ﬂﬂw DZ%

Data fZZGZ,[ 6

secuo#Manager kﬂj j K\-\ fo §s | . Date: | .;uf 10

Steve Stabbs
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2, 2-dimethylpentane
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Laboratory Analysis Resulis l
ACL Number: 100106 -
N N . R 1
. Analysis Code: AMORO0S :
Note: Resulls are teported in units of parts per billion by volume {ppbv)
1ab D 160106-0001
| Field ID 20711
| Canister T 20231
| Analysis Dite - G110 ) _
[Conpound E3L LOD Coneghiration DL Flaga** Conczntration |+ SHL Flags*™
lethine 10000 0.50 8.8 1.0 g
cthyicne 1200 0.50 1.9 140 L
zeatylens 25000 0.50 L5 1.0 L
 |propme 10000 0.50 46 1.0
propylens . 63000 .30 0.34 140 i3
dichlorodiflucromethane 10000 0.20 0.60 040 L
nethyl chloride 500 0.20 0.53 .40 L
Jisobitans 2000 0,23 17 0.46 L
yinyi chtoride 30 0.17 " ND 034
1-butene 360 0.20 0.34 0.40 T
1,3-butadiche . 50 0.27 . WD 0.54 K
n-butang 3600 420 2.2 (.40 L
t-2-butcna 2100 0.18 0.04 034 T
bromomethane ] 0.27 HD 054
o-2<butene 2100 027 MDD .54
mcﬁwl-l-mnn 250 023 - WD 046
isopettans 1200 027 0,51 .54 L ]
richlorofivoromethane 5000 0.2% 025 0.58 ) '
1-pentens 100 027 ND 0.54 ‘
fo-peatane 1200 027 0.52 0.54 I
_ |i=0prenc 50 . 0.27 WD 054
-2 pentens 2600 h27 ND 054
" |1,1-dickiloroathylene 180 0.4 ND 036 |
-2-penténe 2600 025 ND 0:50 |
imethwlene ohloride 75 0.14 021 628 | 1
|2-methyl-2-butene 250 023 ND 0.46 -
2 2-dimethylstane 1000 0,21 0,63 .42 T
eyclopeniens ‘ 2000 020 WD .40
Apnathyl-]-pontene 20 022 WD 0.44
1.}-dichloroethane 1900 0.19 ND 0.38
Loyelopentans " 1200 027 ND (.54
B A-dimethylhutens 100 028 .05 .56 F
2-methylpentane - 23 027 0.16 0.54 ]
3-methylpentane 1000 0.23 0,11 0.46 ] )
2-methyl-1-pentenc + 1-hexens 20 020 WD 040
-hexane ‘ ‘ 1500 40 AL 0.40 k]
chiorofomm A} .21 .02 0.42 J
t-2-hewene 20 0.27 ND 0.54
e-2-hezene 20 021 NI 0.54
1,2-dichlorocthans 40 027 ND 0.54
imethylsyslopentzne 730 0.27 012 0,54 i)
2 4-gimethylpentana 910 931 ND . 0.54
1,1, 1-trichlorocthane 2000 0.26 NI 0.52
henzens 180 .27 0.29 .54 I
carbon, tetrachloride 20 037 009 0,34 I
evelohemne 420 0.24 D 0.48 :
3 -methyhexene 750 0.27 NI 054
910 0.26 0.04 052 I
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Laboratory Analysis Resulis
ACL Number: 1004106
-Analysis Code: AMORMG
Naote: Resitts are reported in units of parts per billion by volume (ppbv)
Lab I 100106-0001
| Corpound ESL LoD Concentration SDL Flags** Congantration SDL Flag**

3-pethylbexans 750 (.20 0.12 .40 J
1,2-dichloroprapine 250 0.17 NI 0.34
trichlorcethylene 250 0.2% NI 0.58

2.2 Atrimethylpentane 750 024 0.09 (148 J
2-chiomopentane 184 0.2_7_‘ MD 054

n-heptane . 830 0.25 . 0.08 0,50 J
v-1,3-dichloropropylene 10 020} ND 040
methylcyclohexane 4000 0.26 ML 0.52
1-1,3-dichlormpropylene 10 .20 WD 0.40 .
1,1, 2-trichloroethans 100 (21 ) 0.42 .
2.3 Arimethylpentane 7301 624 .03 048 7
tofuene 170 0.27 1.8 054

2-methylheptane - 750 020 WD 0.40

3-methylheptans - 780 023 MND 046

" | 1,2-dTbromosthane 0.50 026 ND 0.40

p-oetime’ . 730 0,19 D.04 0.38 ]
teirachiorocthylens 7 024 0.02. 0.4% T
ghlerobienzene 100 0.27 ND 054
cthyhenzans 460 D27 0.19 054 J
m & p-xylens 480 0,27 0.51 0.54 ¥

| styrene ‘ 25 027 MD .54 ‘
1.1,2,2-tetrachinrmethans 10 020 > 0.40
o-xylena ' 1000 427 017 0.54 J
H0RAE 2000 0.22 NI 0.44
isopropylbenzens 100 - 024" ND 048 .
n-propylbenzane 230 027 0.05 0.54 i
m-athylichiene 250 0.11 0.13 02 J
pthyliolusne: 250 . .16 0.65 0.32 k]
1,3,3-trimethylbenzene 250 025 0.06 0.50 J

| a-ethyiriuene 250 0.13 0.06 0.2¢ 1

11,2 4-trimethylbenzens 530 027 026 054 I _
n-decime 1300 D27 N 0.54
1,2 3-wimethylbeteeme 250 0.27 0.06 0.54 I
m-diethylbenzene 460 027 M 0,54
p-diethylbanzens’ 460 0.7 ND 054
n-undecang 200 027 .06 0.54 I

F@18/056
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Laboratory Analysis Results
ACL Nuber: 160106
Analysis Code: AMOR(06

Mote: Resnlts are reported in units of perts per bilkion by volume { ppbv)

ES1. - Effects Screening Level. { Shori-term Health and Odor Based in units of ppbv)

LOD - Limit of Detestion.

ND - noit detected

HQ - concéntration ¢an not be quantified.

SDL - Sammple Detection Limdt (MDL adjusted for dilutions).

IFY - Invalid, ' .

J - Reported concentration I8 below SDL.

L - Reporied concentration is at ar above the SDL 2nd is below tha lower limit of quantitation.

" E- Reparted congentration sxoeeds the upper limit of instroimant calibration

M - Result modified frvm previous result
* 3DL ix equal to LOD

#* Cuality pontrol flazx cxplanations are listed on the last page of this repozt
# Cothpound concentration 15 equal m or greater than the Effects Sereemng Level,

TCEQ laboratory customer support may be reached at kbachtel@tceg.state bous

The TCEQ is an equal opportunity/affimmative action employer. The agency does not aflow
discrimination on the basis of race, color, religion, rnationat origin, sex, disability, age, sexual
orientation o veteran status. In compliance with the Americans With Disabiliies Act, this document
may be requested in alternate formats by contacting the TCEQ at (512} 238-0010, {(Fax §72-238
-0055), or 1-800-RELAY-TX (TDD), or by writing P.0. Box 13087, Austin, Texas T78711-3087.
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Laboratory Analysis Results
ACL Number: 100106
Analysis Code: AMOR006

Quality Control Notes: L o : | | o

TCEQ laboratory customer support may he reached at kbachtel@iceq.state te.us

The TCEQ Is an equal opporfunity/affirrnative action employer. The sgency does not aflow
discimination on the basis of race, color, religion, naticnal origin, sex, disabilily, age, sexual
orientation or veterat: status. . I compliance with the Americans With Disabilities Act, this documant
may be requested in allemate formats by contacting the TCEQ at (5412) 238-0010, (Fax b12-238
-0055), or 1-800-RELAY-TX {TDD), or by writing P.0. Box 13087, Austin, Texas 78711-3087.
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‘Texas Commission on Enwronmental Quahty
‘ Laboratory and Quality Assurance Section
' P.O. Box 13087
Austin, Texas 78711
(512) 238-1716

Laboratory Analysis Results
ACL Number: 180117 -

ACL Lead: Karen Bachtel ' ~ Region: To4.  Date Received: 1/20/2010
Faciltiy(ies) Samplad . ‘ ‘ City Couttty Facility Type
| Carrizo Oil & Gas : Arlington .| Tamant Natural Gas -

Laboratory Proceduré(s) Performed:

Analysis: AMORBQG
Determination of VOC Cﬂmstars by GC/MS Using Modified Method TO-15

Procedura: ‘ -

Prior to smalysis, subaimosphetic samples are pressunzecl to twice the collected volume using a sample dilution system. For
analysis, a known volume of a sample is directed from the canister into a multitrap cryogehic concentrator, Internal standards
are added o the sample stream prior to the frap. The cu:;lcem:rated samiple is thermally desorbed and carried onto & GC
colurn for separation. The analytical strategy involves using a GC with dual columns that are coupled to a mass selective
detector (MSD) and a flame ionization detector (FIDY). Mass spectra for individusl peaks in the total jon chromatogram are
then used for target compound dentification and quantitation. The fragmentation pattern is compare-d with stored spectra
taken under similar conditions in order w identify the componnd, For any given compound, the intensity of the quentitetion
fagment is compared with the system response to the fragment for known amourts of the compound. This establishes the
compoud concepiration in the sample. For non-target componnd pesles which are af least one-half the height of the internal

standard, & library search is performed in an attempt to identify the compound solely wpon fractire patterns. These tentatively ‘

jdentified compounds (TTC's) are reported a8 a sample specific footnote. Accurats quattitation of TICS is not possible. The
FID is used for the quantitation of ethane, ethylene, acetylene, propylene and propane and identification is based on matching
retention times of attmdards comtaining knovn analytes. . ;

Sample(s) Received

Field ID Number: 20308 Laboratory Sample Number: 100 117-0001 Sampled by: Cornplainant
Hampling Site: Complainant’s property Date & Time Sampled: 01/17/16 09:32:00 Valid Sample: Yes
Comments:

Camister #20308 was nsed a9 grab sample. Sample No.l

Sample(s) Screening

PO22/036
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: 172212010
Texas Commission on Environmental Quahty
Laboratery and Qualify Assurance Section
"P.O. Box 13087

Austin, Texas 78711
(512) 239-1716

Laboratory Analysis Results
ACL Number: 100117

~ Sample(s) Screening

As a routine procedure, the data from this (these) sample(s) have been screened. No target compounds were deteoted at or above
 the Appropnate Comparison Valus, Therefore, the TCEQ's Toxicology Division expects no adverse health effects or odors and
© will notreview the data further, Please note that this analytieal technique is not capable of measwing all compounds which might

* have the potential to cause adverse heath effects or odors. For gquestions on. the analytical procedures please contact the Jaboratory

manager at (512)-23%-5853. If further health effects evalnation is desired pleass contact the Toxxco]ogy Division at
(512)-239-1795.

RS ¢ Y S Y ) X5 1%

| Reviewed By g% . B Date: {Z“ZSrAO
. B KaranBach ‘ L

| Section Maﬁager m k -Q,,, ¢S ‘ Date: "ééfj.@'

" Bieve Stubbs

F@23/006
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Laboratory Analysis Results
ACL Nnmber: 160117

Analysis Code: AMORO006
Mote: Resnlts are reported in units of parts per billion by volume (pphv) .
Lab ID ' 100E17-0001
Ficld ID o 20308
| Canister I 20308
Analysis Date ) (1721718
{Compound ESL 1O | Concentration SDL Flags** Conceniration SDL Flags™
ethane 18000 650 | 43 £.51 ‘
ethylene Cj200 030 1.5 0.51 N
lagetylenc 25000 0.50 13 8,51
{Propans 10000 0.50 0 .51
propylens . - 63000 050 | 037 0,51 3
dichlorodifluoromethans 10000 0.20 0.59 0.20
|methyl chicride 500 2.20 047 0.20 L
isobutine 2000 025 44 | 023
[vinyl chioride k4] 0.17 ND G.I7
I-butene 360 0.20 ©o042 " g2 L
{1 3-butadiens - 50 027 ND- 0.27
n-butane H0e 020 72 020
t-2-butene 2100 el [ 00 0.18 I
bromamethane 30 0.27 ‘ N . 027
. [ce2abritene 2100 027 0.04 0.27 I
‘ Myfwl-butena 230 0.23 NI _oz3 |
" lsopetitane 1200 027 22 S 027
trichlorofitoromethane 5000 028 0.23 0.29 I
1-pentene ‘ 100 0.27 . WD 927
f-pentans 1200 227 C 17 C 027
|iscprens 50 021 1 ol 0.27 I
t=2-pentene 2600 027 | 006 0.27 J
1,1-€ichioroethylene 180 0.18 HD .18
Cm2-pentens ‘ 2600 0.23 003 0.25 ]
{metilene chlorids 75 014 - 0.0% C0.14 I
" [2-methyldnitens. . 250 023 006 0.23 K]
2, 2-dimethylbutans 1600 021 - .06 0.21 )
cvolapentena 2900 0.20 ‘ N . 020
 |4-methryl-1-pentene 20 5,22 ND 0,22
1, 1-dichlorocthens 1000 0.19 Np .19
cyclopentane ‘ 1200 gar |~ 0.09. 0.27 ]
2, 3udimetlylbutene 1000 .28 .07 028 I,
3-methylpentane 53 p2r . 0,40 0.27 L
I-methyipentana 1000 033 0.27 0.23 L
Hnn:thy!—ldpentene+ 1-hexene 20 0.20 . ND - D20
n-hexane ~ 1500 0.20 051 020 L
chloroform 2 021 0.02 021 i) .
I-2-hexcne 20 .27 ND .27
c-2-hexene 20 027 D 0.27
|1, 2dichloroethane 40 027 ND 0.27
methyleyelopentane 750 0.27 0.24 027 3
[2,4-dimethylpertane 910 0927 WD 0.27
1,1, trichiorecthanc 2000 0.25 MO 0.26
henzens | 180 027 0.35 0.27 L
carbon tetrachloride it 027 0.10 0.27 I
cytlohexane 420 024 0.21 024 I
2-methylhexane 750 627 ND Q.27
12, 3-dimethlpentane 910 028 ND 0.26
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Laboratory Analysis Results

. ACL Number: 100117

Oct B 2018 12:23pm

Fa25/006

Analysis Code: AMOR0O06
Note: Resnits are teported i units of parts per billion by volume (ppbv)
Leb 1D | 100117-0001
Compound ESL LoD Concentretion 50 Flage** Concentration SDL Flags*+
3-methylhexanc 750 0.20 0.16 | &20 i '
1,2-dichloropropans 250 0.17 ND - 017
trichlorosthylens 250 0.25 0,02 0,28 I
&.2A-trimethyipentans 750 (.24 (.30 .24 [
2-chloropentang 150 0.27 ND 027
n-heptane 850 0,25 13 G.25 LAl
o1, Judichloropropylans 10 0.20 ND 0.20
methyleyclohexans 4p0n 0226 | .. ND 0.26 ]
=1, 3~dichloropropylens 10 0.20 ND 0.20
1,1,2-trichlorosthans 100 021 ND 021
2.3 A-trimethylpehtane 750 024 0.03 (.24 I
|toluene . ] 170 027 0.46 0.27 L N
2-methylheptane 50 0.20 0.03 0.20 ¥
3-methylheptans’ 750 023 0404 0.23 I ]
. 2-dibromoethane 0.50 020 NI 0'20% i ‘
n-ttane 750 Q.19 0.06 .19 S A2
tetrachloroethylene 770 0.24 0.01 0.24. I -
chlorcbenzene 100 0.27 WD 9.27
ethylbenzene - 450 027 0.17 027 -]
1m & p-xyleng | 4e0 | 027 o4 .| 027 L .
styrene 23 Ll ND 0.2y
" |1,1,2,2-tetrachlaroethane 10 620 MO 0.20
" lo-rylene 1000 0.27 0.18 0.37 I
. |m-riepape - 2000 0.22 014 0.22 )
isopropylbenene 100 3.24 © 0.03 024 ]
n-propylbenzens 250 027 - a.06 027 . )
n-athyltoluene 250 0,11 0.15 0.1 "L
pethyiobrne 250 016 0.05 0.16 I
11,3, 5-trimethylbanzene 250 (.25 b.05 0.25 )
oeathyltoliens - - 250 Q.13 ___ha7 0.13 I o
1,2, 4-trimethylbenzene 254 0.27 022 0.27 J
{nededsne 1300 0.27 0.09 0.27 I
1,2, 3-irimethylhenzane 250 0.27 ¢.08 027 J
m-disthylbenzene: 460 | 027 WD .27 '
" | p-dicthylbenzene - 460 | 027 WD 0.27
jn-undecanc 200 0.27 0.11 027 J




.
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‘Laboratory Analysis Results
ACL Number: 100117
Analysis Code: AMORO006

Oct B 2018 12:23pm

PO26/856

Note: Reaults an TepoTied in units of parts per billien by volum¢ {ppbv)

ESL - Effects Screening Level. ( Short-term Hezlih and Qder Bascd in units of pphv)
L0 - Limit of Detection.
I - nait detected
N} - concentrafion can not be quantified.
SDL - Sample Detestion Limit (MDL adjusted for difutions).
NV = Invalid
I« Reported concentration is below SDL.
L. - Reported concentration iz et or 2hove the SDL. 2nd is below the Jower limit of quantitation,
~ E-Reported coneentration exceeds the upper limit of i instrament calibration,
M - Result modified from previous resolt, :

*S8DL s equal to LOD '
** Chnlity control flags explanalions ara 11s|3=d an the last pags of this repost.
# Compound eonczniretion is equal to or greater thar the Bffeois Screening Level.

TCEQ laboratory customer support may be reached ai kbachtel@icen siate bous

The TCEQ is an egual opportunity/affirmative action employer, The agency does not allow
discrimination on the basis of race, color, religion, national origin, sax, disability, age, sexual
ofieniation or veleran glatus. In compliance with the Americans With Diaabilities Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 239-3010, (Fax 512-238
-0065), or 1-800-RELAY-TX {TDD}, or by writing P.Q. Box 13087, Austin, Texas 78711-3087.
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Laboratory Analysis Results
ACYL Number: 100117

Analysis Code: AMOROO6

Quality Control Notes: |

Quality contral notes for sampies 1601170001,
Al-Hot alf assaciated QC data met sccurecy speeification. Data may be an aversge 18 percent Jow with a renge of -31 10+3 percent.
A Mot all associated QC data met accuracy specification, Data may be an average 22 percent fow with a range of -34 to 4 percent.

TCEQ laboratory custemer support may be reached at kbachtel@tceq.state. xus

The TCEQ is an equal opporiunity/affirmative action employer. The agency dees not allow
dizciminztion on the basis of race, color, religion, national origin, sex, disabjity, age, sexual
orientation or veleran status. 1n compliance with the Americans With Disabiiities Act, this dacumént
may be requested in atemata formats by contacting the TCEQ at (512) 238-0010, (Fax 512230
-0058), or 1-800-RELAY-TX {TDD), or by writing P.O, Box 13087, Austin, Texas 78711-3087.
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Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.0. Box 13087
Austin, Texas 78711
(512} 239-1?16

Laboratory Analysis Results
ACL Number: 100124 -
ACL Lead: Karen Bachtel Region: T04 Date Recetved: 1/22/2010
Project(s): Barett Shale :
Faci}ity(im}:Sample.d - |City ‘ Cauuty‘ Facility Type -
Carrizo Oil & Gas | Arlington | Tarrant Natura] Gas

| Laboratory Procedure(s} Performed

Analysis: AMOR006 ‘ / ‘
Determination of VOC Camsters by GCMS T_Tsmg Modified Mz-.'thcd TO-135
Procedure: '

Frior to analysis, subatmosphem samplea ate pressurized to twice the collected volume using a sample dilution system. For
~ analysis, a known volume of a sample is directed from the canister into a multitrap cryogenic concentrator. Internal standards
are added to the sample stream priot to the trap. The concentrated sampie is thermally desorbed and carrizd ontoa GC

column for separation, . The analytical strategy involves using a GC with dual columms that are coupled to a mass selective
detector (MSD) and a flame jonization detector (FID). Mass spectra for individual peales in the.total ion chromatogram are.
then used for target corpound ldent[ﬂcatmn and quantitation. The fragmentation pattern is ‘comipared with storéd spectra
taken wnder similar conditions in order to 1dennﬁ/ the compound. For any given compound, the intensity of the quantitation

fragment is compared with the system tesponse to the Fragment for known amounts of the compound. This establishes the
compound concentration in the sample. For non- target compound peaks which are at least one-half the height of the internal
standard, & lfbrary search is performed in an. attempt to identify the cowpound solely upon fracture patterns. Thess tentatively
identified compounds (TIC's) are reported as a sample specific footnote, Accurate quantitation of TICs i not possible. The
FID s nsed for the quantitztion of ethane, ethylene, acetyleng, propylené and propane and identification is based on matching
retention times of standards containing known analytes.

Sample(s) Received

- Field 1D MNumber: 12000 - Laboratory Sample Number: 100124—6001 . Sampled by: Complainant
Seuxnpling Site: Complamant's pioperty Date & Time Sampled: 01/21/10 02:26:00 Valid Sample: Yes
Comments: -

Canister #12000 was veed as 2 grab sample. Carrizo sample.
This ACL was reissued to add the D flag for the dilution.

~Sample(s) Screening




TCEQ DFW REGION-ADMIN Fax:B817-588-0704 . Oct B 2018 12:23pm

/212010
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087
- Austin, Texas 78711
(512) 239-1716 -

Laboratory Analysis Results
ACL Number: 100124

'Sample(s) Screening

As aroutine procedure, the data from this {thess) sample(s) have been screened, No target sompounds were detected at or above

- the Appropriate Comparison Value. Therefore, the TCRQ's Toxicology Division sxpects no adverse health effects or odors and
will not review the data firther. Please note that this analyticat technique is not capable of measuring alt compounds which might
have the potential to cause adverse heath effects or odors. For questions on the analytical procedures please contact the laboratory
manager at (512)»-239-5853. If further health effects evaluation is desired plaasc vontact the Toxdicology Division at
(512)-239-1795,

l]:‘.ilafe: —‘5'4—/4'[)_’ [ﬂ

-

Date: S/2t{7ot0

' Kar hte : . ‘
 Technical Specialist: f\ m Yk s Diite: g/ 3510

Dawd Mams

PB28/856
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Laboratory Analysis Results

ACL Number: 100124
Analysis Code: AMORO06

Mote: Results are reported In units of parts per billion by volume (jspbv)

Lab ID L. ' 108124-0001

Field ID ‘ _ ' 12000

‘Canister ID ' L 12000

Anahysig Date a ‘ 0125110 -

Compound ESL LoD Concentration EDE Flags™* Congentration DL | Flags*™
Etha.m:. ' ' 10008 0.50 Car 1.0 DI1.T

ethylene . 1200 - 0.50 NI 1.0 DLT : -
acctylens ' 25000 0.50 0.52 | 1e 1D1T

propané 10000 8.50 32 1.8 DLT . o

propylens 5000 .50 NI LG LT

dichlorodifluoromsthang © 10000 0,20 (.96 0.40 LDl .
imethy! chipride 500 020 0.54 pAn | LID1

fsobutme ‘ S 0.23 L7 - 046 | LDI

vinyl chioride 26000 017 HD 034 | D1

1butne 350 020 0.16 40 | 1Dt

1,3-butadiens 230 F 037 NI 0.55 ol

n-butane ‘ B00¢ [ 020 15 o4 | LT

lt-2nbutens - ' 2006 | 01§ ND 03 | M

[bromemethane - . an [ 027 . ND 0.35 Dl .

o 2-butene N T 0.27 ND . . .55 ™

3-methyl-1-butene o B0 0.23 ND 048 | DI

faopentans ' -~ o200 | (027 0.50 0.53 101

trichlorofluoromethans” 5000 ' 0.29 024 0.50 I.D1

D-pentene . 100 027 ND 055 | - DI

-pentans ’ oo 1200 027 . 035 035 b I D1

fizaprens R 3.0 0.27 "ND 0.55 - Dl
. Jt-2-pentent I {2600 - - 0.27 ND 0.55 Di

1, 1-gichloroethyleiis - 130 .18 ND 0.36 Dt

6-2-paniens ‘ ‘ C 2600 . 025 ND 051 - Dl

|methyfena chioride ! 15 0.14 0.07 028 | 101

{2-methyl-2-butens ‘ ‘ 250 © 023 ND 046 | DI . ,
8.2 dimethylbatane .’ w00 | 021 NI 04z | DL S
leveiopentene 2800 0.20 ND . A0 i 1

4-methyl-1-pentene ‘ it 20 | 0.22 WD 044 DI

1,i-dichloroethane 1090 .19 ND 0.38 " DI

{oyclopentine : 1200 0.27 - NI .55 DI
{23-dimetylbutane ' o0 028 ND 057 DI

{2-methylpentans : 3 027 C 01 . (.33 1,01

S-methylpentane 1000 0.23 0.08 - (.45 1,01

2-methyl-1-pentene + F-hexene’ 20 .20 ND {40 DI o
n-hexone 1500 0.20 . WD 0.40 Dl

chicraform ' ' 20 021 002 0.42 1Dl

{2-hexens 500 0.27 NI 0.55 i

c2-hexens - 500 0.27 ND 4.35 i

1,2-dichiorpethans 4 0.27 WD 035 D1

|msthwilcyelopentane 750 0.27 0.09 ‘ 0.55 1Dl

2, A-dimethylpentane #30 0.27 D 9.55 D}

1,1,1-trichlorosthane . 2000 0.26 ND 0.53 Dl

benzese 180 0.27 0.15 0.55 I.DE

carbon tetrachloride 20 0.27 010 - 0.35 I,DI

cyelohetane ) 42 0.24 WD 0.48 juj]

2-methylhexans - 73b 0.27 ND 0.55 M

2, 3-dimsthyipentane ) 850 D.2& ND 0.53 Dl
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La borafory‘ Analysis Results
ACL Number: 100124
Analysis Code: AMORMO

Note: Results are reported in wnits of parts per billion by vélume {ppbv)

Lab I . 10801240001 ,
Compound ESL. LoD | Conceprstion SDL Flags*+ Concentration SDL Flegs**
J-methylhaxane 750 0.20 0.07 040 1Pl -
1.2-dichloropropane 100 0.17 N . | 034, Dt
| richloroethylene 100 0.29 . MD 0,39 Dl
12,2 A-rimethylpentane 750 024 | G0z ‘ 045 1oL .
2-chloropentans 190 C027 ND 0.55 )]
n-heptane &70 0.25 © 006 05% | 1M
g=13-dichloropropylens 10 020 s 0.40 fui)
methylcyclohexane 150 - D26 NI 0.53 1
-1, 3-dichloropropylens | : 10 0.20 | - ND 0.40 D1
1.1 2-trichiorgethans 100 0.21 ND 1 042 Dl
2,3 A-tnimethylpentane 750 024 'ND 0,48 1
fofuene - 170 (.27 320 - (55 A
iZ-methyipeptane . ~ 730 0.20 ~ ND 40 | . Dl
Sematiylientans ‘ 30 | 0m am 046 | 1Dt
1 2-dibromoethans 0.50 0.20 WD | 040 ol
n-octane: ‘ ' ‘ 730 419 0.04 038 | IDLAL
tetrachloposthylene ‘ 770 . 024 : ND ‘ 0.48 - Dt
chlorobesizans ‘ 100 | o037 MND 0.55 DI .
sfiyloenzene - 460 0.27 0.06 .55 1,01
|m & pxyléme ’ 80 0.27 8.17 0.55 1D
Clstyrene - a3 817 ND | 035 b1
11,12, 2-tetrschlorogthane © 19 00 ND 040 | DI
Yoxyleme ‘ 380 027 0.05 0.55 AR
{n-nonans : : 2000 - 022 ND S h4d Di N
isopropylpenzene ‘ 100 0.24 ND . 048 Dl
h-propylbenzang - 0,27 R 055 { - Dl
m-efyltoluene . : 12 0.11 ND 022 - DL
| p-cthyttotusne 83 | 016 ND 032 | D
[1,3,5-trimethythenzene - 250 0.25 WD 0,51 Dl
g-¢thyltoluene 250 {.13 ND 026 ) . .
1,54 trimethylbenzene - 250 | 027 0.06 0ss | IDi
Indecane o 620 |, 027 ND {iess | - m
11,23 trimethylbenzens 250 | 027 ND 0S5 [ M
m-diethylbenzene i 0.27 NI 0.55 . Dt
p-disthylbenzens 0.39 027 ND 0.55 Di
n-tndecane - 350 i 027 NP " 0.55 D1

H
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Laboratory Analysis Results
ACL Number: 100124_
Analysis Code: AMORO006

Note: Results re reperted in umits of parts per billion by volue { ppby)

ESL - Effeots Soreening Leval. ( Short-term Health and Odor Based in wiits of ppbv)
LOD - Limif of Detection.

ND - not detected

M - concenteation can nat be quantified,

2DL - Sample Detection Limit (LODY adjusted for dﬂuttons)

NV - Invahd.

J - Reported concentration {s below STL.

1.- Repotted concentration is &t of above the SDL and is helow the lowor Lmit of quanmmuon
E - Reported concentration exceeds the upper limit of instrament calfbration.

M - Result modified from previous result

T— Data was vt confirmed by a confitmational snalysis. Data iz tentatively identified.

#SDL fs equat to LOD

** Quality controt flags explanafmns are listsd on the last page of this report.
# Compound congantration ig equal fo or greater thap the Effects Sereening Level,

TCEQ labaratory customer suppart may be reached at kbachiel@iceq. state.brus

The TCEQ is'an equal opportunity/affirmative action employer. The zgency does not allow
discrimination on the basis of race, color, religion, national origin, sex, disability, age, sexual
crigntation or veteran status. in compliance with the Americans With' Disabilities Act, this document
may be requested in alternate formats by contacking the TCEQ at (512) 238-0010, (Fax £12-23¢
-0055), ar 1-800-RELAY-TX (TDD), ar by writing P.O. Box 13087, Austin, Texas 78711-3087.
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ACL Number: 100124

4

" Laboratory Analysis Results ' | ' ! |
|

Analysis Code: AMOR006

 Quality Control Notes: - 3 | |

Quality contro! notes for semples 100324-0001, ) : .
Al-Mat all associated QC data met aceniacy specificetion. Data may be an sversge 21 percent low with 4 renge of -3 to -1 percent.

£l - sample waz diluted 4.04 times to determine the compound concentrations.

LN
TCEQ laboratory customer support may be reached at kbachtal@tceq-_state.t(.us

The TCEQ is an equal opportunity/affirmative action employer. The agency doesnot allow

" diserimination on the basiz of race, color, refigion, national origin, sex, disability, age, sexual ‘
orientadon or veteran siatus. [n compliance with the Americans With Disabilities Act this document
may be requested in aliernate formats by contacting the TCEQrat (512) 239-0010, (Fax 512-239
-0055), or. 1-800-RELAY-TX (TDD), or' by writing P.O. Box 13087, Austin, Texas 78711-3087.




" taken under similar conditions in order to identify the compemd. For any given compound, the intensity of the quantitation
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17282010
Texas Commission on Environmental Quality '
Laboratory and Quality Assurance Section -
P.O. Box 13087
Austin, Texas 78711
(512) 239-1716 .

Laboratory Analysié Results
ACYL Number: 100130

ACL Lead: Karen Bachtel . Region: T04 Date Received: 1/26/2010
Project(s): Barnett Shale ' .
Facility(ies) Sampled | : City i County Facility Type
- DFW Midstrea Services, LLC | Arlington Tarrant |

Laboratary Procedure(s) Performed;

Am]ysxs AMORNG

Determmation of VOC Canisters by GC/MS Using Modaﬁed Method TO-15

Procedure: :
Prior to analysm, subamasphem: samples are pressmzed to twice the collected volume usmg & sample dilution sysfem. For
anatysis, a known volume of 2 sample is directed from fhe canister into 2 multitrap eryogenic concentrator, Internal standards
ate added to the sample stream prior 1o the frap. The concentrated sample is therally desorbed snd etmried onto a GC
columm for separation. The analytivel srategy involves using a GC with dual cohunns that are coupled to 2 mass selective
detector (MISD) and a flame ionization detector (FID). Mass spectra fop individual peaks in the total ion chromatograrn are
then used for target compound identification and quantitation.. The fragmentation pattern is comparad with stored spectra

fiagent is pompared with the system response to the fragment for known amounts of the compound. This establishes the
compound concentration in the sample. For non-target compoumnd peaks which ars af least one-half the height of the internal
standard, & library search is performed jn an atteppt fo identify the compound solely upon fraiqtm‘e patterns. These tentatively
identified compounds (TEC's) are wéported as a sample specific footnote. Accurate quentitation of TICs is not possible. The .
FID is used for the quantitation of ethane, ethylene, acetylene, propylene and propane and identification is based on matching
retention titnes of standards containing known analytes, .

Sample(s) Received

Ficld ID MNuraber: 1950 B Laboratory Sagaple Nurnber: 100130-0001 Sarmpled by: Xin Rao

Sampling Site: 200 feet downwind of vent stack Date & Time Sampled: 01/22/10 11:30:00 Valid Sample: Yes
Comments: :

Canjster #N1950 was used as & grab sample.

Sample(s) Screening
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12972010

Texas Commission on Environmental Quality
Laboratory and Quality Asstrance Section
P.O. Box 13087
Anstin, Texas 78711
(512) 239-1716.

Laboratory Anhlysis Results
ACL Number: 100130

Sample(s) Screening

Az g routine procedurs, the data from this (these) sample(s) have been screened. No target compounds were detectad at or above -
the Appropriate Comparisan Vatue. Therefore, the TCEQ's Toxicology Division éxpects no adverse health effects or odors and
will not review the data forther, Pléase note that this analytical techniqne is not eapable of measnring all compomds which shight
have the potential to cause adverse heath effects or odars. For questions on the analytical procedures please contact the laboratory
menager & (512)-238- 5853, Tf further health effects evaluation is desired please contact the Toxicology Dlvmlml at
(512)-239-1795.

Analyst _ TEnleep QM - Dae: éﬁf'i‘%lm.

Jaydeep Patel "

Reviewed By" e i‘ . o : Date

. Ba . -t “ )
SGCUDHMBDE.EBIT LBY ‘Nk '(\rw o | Decﬁ:: i 0

Steve Smbbs :
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Laboratory Analysis Results
 ACL Number: 160130
Analysis Code: AMORO06
Note: Results are reported in wnits of parts per billion by volume {ppbv)
iLab ID 1K130-0001
Ficld D 1930
| Canister ID MN1930
Anslysis Drate 01/28/10 ‘
Compound ESL LOm Concentration SO Flaga** Concentration EDL Flags**
ethane: 10000 0.50 91 1.0 ™
cthylene 1200 0.50 0.56 10 1Dl
" lacetviens 25000 0.50 ND LD o]
ipropane 10000 036} . 75 1.0 Dl
rropylene 5000 0.50 ND 10§ m
gichlorodiflubromethans 10000 020 0.53 0,40 1D
tmethyi ehioride 500 020 0.62 040 LDI
lisobutene 2000 0.23 0.97 (.46 LD1
Ivinyl ehloride 26000 0.17 ) 034 ol
“[1-putee 260 0.20 0.19 (.40 ' 1D1
1,3 butadiene 930 027 . ND 0.34 D1 .
" fobutsme 8000 020 1.7 040 LDl
b2 -buitene 2100 0,18 ND 036 Dl
* thromomethana 30 0.27 ND. 0.54 Dl
o-2-batene 2106 - 0.27 ND L 0.54 o
[3-methyl-1-butene 250 023 WD (.46 Dl
isopantane 1200 .27 0.67 (.54 LDL
[richloroflnoromethane: 3000 .28 026 038 101
1-penteoe 100 0.27 WD 0.54 bl
pentane 1200 0.27 038 .54 1Dl
. fisoprens 5.0 0.27 ND 0.54 D1
b o pentene | = - 2600 0.27 NB g.54 D1
i1, 1-dichioroethylene - 180 018 ND 0.35 Pl
lo-2-pentene 3 2600 0.25 ND - (.50 )]
methylens chionde 7 .14 .09 028 m
2-methyl-2-buiene 250 023 ND 0.46 DI
4 %- dimethylbutane 1000 021 ND i) ol
leyelopentens | 2500 0.20 ND 0.40 D1
A -methyl-I-pemtens 20 022 NO 044 D1
1, 1-dichioreethens 1040 0.8 ND (.38 Dt
cyclopentane 1200 027 - ND 0.54 DI -
) 3 dimetiylbutane 950 0.08 ND 056 | DI ™
2 -methylpentie 23 0.27 010 0.54 3,01
" |3-methylpentana 1000 0.23 0.06 046 | - 1Di
{2 methyl-1-pentene + 1-hoxene 20 f.20 ND 040 | DI
i -agane 1500 0.20 ND 0.40 D1
chiorodm) 20 f.21 0.02 042 m
t.2-hexene 500 027 NI 054 |{. Dl
o2-hevene 500 &.27 NE 0.54 I3}
1,2-gichlorasthane 40 027 NI 0.54 D1
methyleyolopentans 750 0.27 0,06 0.5¢ 101
5 A-gimethylpentane 840 0.7 NI 054 Dt
1,1, 1trichlorocthane 2000 0.26 ND 0.52 Dt
benzene 180 0.27 0.28 0.54 101
carbon tetrachiordde 20 0.27 0.14 .54 ID1
cyclohexane 420 0.24 ND 0.48 m
-methylhexane 750 0.27 .08 0.54 1,03
830 0.26 D 0.52 D!

2_,3_—dimemyipmmn=
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Laboratory Analysis Results
ACL Number: 100130
Apalysis Code: AMORO006
Note: Results gre reported in units of parts per billion by velume (pphv)
Lsh I 100130-0001
Compound ESL LoD -Concantration - 3DL Flags** .'|  Concentration SDL Flaga*+
3-methytherang 730 020 nos - 0.40 151 R
1 2dichloropropans 100 017 ND 134 o1
trichforocthylens 100 020 ND 0.58 Tl
2,2,4-trimethylpentane 750 024 0.02 048 ID1 T
2-chioropentans 190 0.27 N 0.54 D1
" n-heptans 470 D25 0.04 030 1Di
¢-13-dichloropropylens 19 020 D - 040 Dl
mathyleyclohexane - 150 .26 0.03 0.52 I
t-1,3-diehloropropylens 10 0.20 WD 0.40 DI ]
11,1 2-frichlorbethans 100 0.21 Nh 0.42 D1
2.3 A-trimethylpentine 758 0.24 ND 0.4k D1
wiene 179 027 .19 0.54 1.Di
| I-metiylheptane 750 0:20 0.01 0.40 M
13-meitylheptane 750 023 NI 0.45 o
12-dibrornoethane 0.50 0.20 ND 0.40 D1
T-OCtAnG - 750 6.19 ND 0.38 DL
. {tetrachioroethylens 770 0.24 ND 048 D1
" {chioroberzene 100 027 NI 0.34 D1
stliylbenzene 460 027 0.02 0.54 LDl
|m & pagylens 80 0.27 . 6.05 0.54 I
styTene ] 027 ND 0.54 |
[1.12,2-tetrackloroethane 0 .20 ND 0.40 o1
‘a-ylene 330 0.27 ND 0,54 D1
Denbnane 2000 022 ND 0.44 Dl
isopropyfbenzene 100 024 HD 048 D1
N-propylenzens 3.8 0.27 NI 0.54 D}
m-cthyitalene 18 G.11 ND L 022 D1
pathyltofuene 83 (1513 ND - 032 Dl
11,3, 5-rimettrylbenzena 250 - 0.25 ° ND .50 Dl
c-cthyltoene 250 0.13 ND 026 m
1,2 d-wimethylbenzene 250 0.27 ND 0.54 ol
ndecans 620 AT ND 0.54 i
1,2 3-trimetirylbeazene 23 0,27 ND {154 Dt
ni-diefiyylbenzens 70 027 MD .54 DI
pedisthyibenzene 0.39 0.27 ND 0.54 DI ]
n-undscans 550 0.27 ND .54 D1

Bo6

»
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Laboratory Analysis Results
| ACL Namber: 100130
Amnalysis Code: AMORO006

PB38/856

Nute:‘ Results are mpm‘tad in vnitz of part: per billion by volume ( ppb\-'}

P_.S‘.L Effects Screening Lavel (Shmtdterm Health and Cdor Based 1o vuits of ppbv)

LOD - Limit of Detection,

WY -not dateeted

NQ - coneentration can not be quantified.

$DL. - Sampie Detection Limit (MDY adjusted for dilutions).

INY - Invalid. Y .

J = Reported concentration iz below SDL. ' :

L - Reperted eoncepraiion iz at or above the SDL and is below the Tower Bmit of quentitation. :
" E - Reported concentration exceeds the upper limiét of instrument calibration.

M - Result mndj:ﬁnd from previous resait

* SO is equal to LOD

*+ Quality control fimzs axplanations ate listed on the last page of thiz rsporl:. )
 # Compomnd concentration s equal to or preater than the Effects ereening Level

TCEQ laboratory customer support may be reached at kbachtel@iceq.state.brus.

The TCEQ is an equal opportunity/affimative action employer. The agency doss not allow
discrimination on the basis of race, ealor, religion, nafional arigin, sex, disabilty, age, sexual
orientation or vateran status. |n complianee with the Americans With Disabiliies Act, this document
tigy be requestad in alternate forrats by confacting the TCEQ at (512)239-0010, (Fax 512-239
-0058), or 1-80C-RELAY-TX (TDD), or by writing P.Q. Box 13087, Austin, Texas 78711-3087.
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Laboratory Analysis Results
ACL Number: 100130
- Analysis Code: AMORG06

“Quality Céntrol Notes:

pl - sample was diluted 4.02 times to determine the compound concéntrations.

- TCEQ tahoratory customer support may be reached at kbachiel@iceq.state. teus

The TCEQ is an equal opportunity/affimmative action employer. The agency does not allow
discrimination on the basis of race, color, religion, national origin, sex, disability, age, sexual
orientation or vataran status. In corapliance with the Americans With Disabiliies Act, this document
may be requested in aiternate formats by contacting the TCEQ at (812) 239-0010, (Fax 512-238
-0055), or 1-B00-RELAY-TX (TDD), or by writing P.C. Box 13087, Austin, Texas 78711-3087.
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4752010
Texas Commission on Emmonmental Qﬁﬂﬁty
Laboratory and lehtyAssmanca Sectmn
P.O. Box 13087
Austin, Texas 78711
(512) 239-1716 .
Laboratory Analysis Results
_ ACL Number: 100332

ACL Lead: Karen Bachfel Region:T04  Date Recelved: 3292010
Project(s). Barhett Shale . Co
Facilityfies) Sampled o joy - | Connty - 1 Facility Tvpe
Carizo O & Ges . - Artington -  Tetramt | Natowal Gas
Laborsiory Procedvrs(s) Petfotraad:
Analysis. AMORDOS

Detrrratnation of VOC Camisters by GC/MB Using Modified Meflicd TO-15

. Prior to analysis, sabatmospheric samples ere pressusized 1o twice the collectad volume wsing 8 sataple difution syswm, For
axalysis, 2 known volmme of & sample is directed Som the carflstey futo o wrltitrap cryogenic soncentrator. Faternal stendards

* gre added 1o the sampie stream prite o tha frap, The soncentrated senpils it fhemally dacorbed and earried onto a GC

" polumm for separation. The analyficdl ehategy $avolves using 3 GC with doal cobimns that are conpled to » naass selective

.. detecior (MED) and & fame ipnization detector (FID). Mbss specire for ndividual pedks in the totel fon chromatogram are
then nsed for target compotnd identifiestion snd quantitailon, The Fagmentation pattern i comparad with shored speot

" taken under skniler conditions I onder to identify the compoymd. For sny given commpound, the Intensity of the gummtitation

© fragment 18 compared with the systam response to the fragment for knowm emousts of the compomnd. This esiablishes tha

| epmpound convetgation in the sampie. For noz-tags; compowmd peaks which are at teast one-batf the height of'the intarnal
gtanidard, alhﬂymchmperﬁamadmanammptmﬁmhﬁmecmpmMMhbmﬁmm Theze tenintively

. idsptified compormds (TICYS) are reported as & sumple specifie foninote. Aconrate quantitation of TECs is not possible. The.

" FID is used for the quentition of cfhany, cthylens, acetylege, propylats and propans snd identifieation i bused on matching

refentiof tnes ofsrandardsmmnmmgmw m&brt&ﬂ :

Bample(s) Recaived
Field ID Number: M0423 Laborstory Sample Nember: 100332-0601  Sampled by: Damon Ametrong
Sampitng She: N 32.72446, W 97.10606 Date & Time Sampled: 03/25/10 11:07:00 Valid Sample; Yae

Crammens! 8 -
- Canister #0423 was uzed fo collest a 30 minate CO (Critioal Orifice) sapple. Dowmwined from UTA faciliies.

Sample(s) Scresning I | -
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Toxas Commissien on Environmental Quality
Laborstory end QuaKty Assermnee Ssetion -
P.0. Box 13087
Anstin, Texas 78711
(512)239-1716 -

. Laboratory Analysis Results
ACL Number: 100332

Samplels) Screaning . , |
As 2 routine protedurs, the dats from this (these) satnple(s) have boen sereened, No targel compotnds were detected &t or zheve

' fhe Approprists Comparison Valne, Therefors, e TCBQ' Toxdcology Division expects no adverse Jealth effects ot odara and

will not review the date fimther. Pleace note that this anatytieal technique &= not capable of measuring atl compomnds which tight
‘Bave the potemtial i canse adverse heath effects or odors. For questians on the analytical procedures plca&ac‘-ﬂmaﬂﬁﬂla Iaboratery
manager at (512)-230-5853, If farther health effects evaluztion = desired please contact the Toxicology Pivision at

{512).230-1795. - o

.- | Dm ﬁp {?ém .

paetllio

PoB2/006 |

P@41/826



PR

TCEQ DFW REGION-ADMIN  Fax:817-588-0704 Oct 6 2010 12:24pm  P@4Z/056

—
& . —_

TCEG DFW .REGID]‘{:AWIN “Fax:B17-588-5784 - Jun 29 2818 @9:32a  PO@3/805
L
Labeoratory Analysis Results
- ACL Number: 100332
Analysis Code: AMOROEO
Note: Remfts e reparted in wnime of parts por Bilion by vohmme (ppbv}’ ‘
' 106332-0003
M3
- MO433 -
. ] M1AE ‘
BL. 10D Crcentration SOt Pl Comoentraticn. 8DE Y il
10000 050 5E i0 D : )
1200 050 15 14 LD
25000 tL50 Lo e Im
10008 050 38 0 m
5000 050 . b4y 4 o1 101
B 10000 020 §,56 048 | LDi
L) .20 .51 040 . F  LIA
2000 L] . DB - pdg LD
26000 017 515 034 el
360 D20 {18 . 04D 101
230 .27 . bk 054 D1 ‘ ‘ y
2000 520 1.5 0,40 L
2100 288 Juis) 038 ;]
bromomethms ) D27 __am § o054 M
“loZmtene 2108 0.27 .04 .54 M
utetingdb-bEDE 250 b ND D48 Bl
Hsopoatane R by " pan - nEa L1 -
meumc ‘ L 059 | a7 058 ]  Im :
1pentens . . W - 027 . kD a4 | Dt
poeme - 1200 027 | 638 .54 101
‘ prene 5.0 027 | _ ND X o)
. haeaieoe 2500 027 © XD | esd bi
- {1 J-ichiomathylete 180 018 a.01 0.36 IDt
e L . 2600 025 K 8.55 I
Tethylene chiocide. 75 ] nag a0 - | 028 | EIm,
- P-methyl2 terizae . 250 013 | oo - _ 048 Lo ‘ |
15 2-dimelin/tiutene. 1666 021 Qo3 G4z 1,01 .
" loyciapeneng . 2500 . 020 N . 040 Dl
{4 motind-1-pentans m - 02z ) LY B
. {1,1-sickiproatens 1008 038 ND 038 Dl
lovplopantans ‘ L 1200 027 D.0E 814 LD
| i3 dimetipfiutmne _ =R 0.8 07 0% 101 |
s tinIpentaoe 23 a7 019 .54 Lo} i
- mefipenians - 1000 023 TR Y D1 -
© 2-mend-1epbatenc + 1-hexena b 020 D 040 o )
n-hexane . 1508 220 ND 0.40 m
chlorefomn 20 g3l 0.0 042 1Dt
Jt-2-hexene 500 627 DO 0.54 1Dt
le-2kepene 500 .27 - ND 8354 o] 1
1,2-dichitroetiane 40 037 002 D 1Dt .
" |msthytevetopentane 750 0.27 .13 N
2, 4-dimsthyipentmne g0 27 003 0,54 101
1,1, 1 asicilomcthure 2000 D25 . D E: ™
{harizrns B 180 0.27 0,27 0.54. 01
" Jaarlion ttrashloride 20 0.1 oz 034 | I@1
cytloharame - 420 024 ND 0.48 ol ]
G methyfessme 750 027" 022 .54 3Dl ]
2,3 dimetinlpeutene 350 0.36 0.7 052 m ]
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Laberatory Analysis Results
AL Number: 180332
, Analysis Code: AMORDBG
. . ‘ . .
Note: Results are reparted it anits of parts per billion by volume (ppiny) .
i o * | 1008520008 .
 Comnpound ‘ BST, LOD Cententration 0L Plagst* Coneanmazon goL, | st |
© i3-metintherzne ‘ 750 o2t 24 .40 101 :
T — 100 0.17 ND 02 | DI
ihlomitylme 100 029 o) “05g ol ]
123 A-mimetyipentone 750 024 .05 DA% it -
Zichiopeniane ‘ ‘ Tiign. | nar 53 0,54 ot ‘
|n-heptere B £70 025 D 050 D N
|51, 3-dichioromonylens 10 030 ND .47 )| : _
methyleyeiobarane . 152 028 212 0,52 Io
1,2 dichicropropyas ' 16 020 HD o4 Dt Lt
14,1 2-ricklorocthane 104 e} © ND 042 m o
" |23 A-timatyinentme 750 24 R oA o -
falono 170 027 034 FE =
[2-metyThepians . 750 920 yi¥ 0.40 Dl
| 3-nefy/Thepttne ' 50 035 G0E 048 im .
‘11, 2-dibromoaane =i .20 ) .40 ey
T-poiEme, . ) 750 018 - 004 0.38 4121
. {tettachiomatndene : TH 0.24 D - 045 Bl
chiomberze - ' 200 D7 D T ose 1
{etfylbenzens 460 027 0o - .54 I
. pryien - &0 - 0aT? [ o ' .
ety - . 25 0.27 0.04 0.4 I
13,122 tetmohiforaetens 1 = ND .40 -
Aoemteme RS 027 058 054 3B
TeR0TEANS . 2000 022 - ND - 044 nl .
{aspropytbenzens 190 024 | 001 {48 ] ]
" |pcpropythenzens RO B L0z . kD 0.54 pr)] ‘ : ‘
| rrattyitotrene ‘ 18 011 .05 p22 | . 1IE
. {pchrdichisne - g3 o5 | g3 - | 032 LA S
{1.3,5-trimethylberzene ‘ 250 | (.25 1.03 .50 Lm
Jo-sthdtahuere 250 0.13 0z 026 i ‘ ]
124 trinmetbyTbmzens 0| 027 0.05 0.54 |- ]
T-OECHAE . 520 © o 0aT 0.05 ' 054 LDt - )
| L2 HrmetyThenmne . 25D 0,27 0.8 0.54 1,01 . ‘ -
T —] - W | 027 W ois | DLAL '
[dicttyinzans 039 .27 T o5 Bl
I undese 2 027 . Gs 054 10T
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Laboratory Analysis Results
ACL Number: 100332
" Analysis Code; AMORORG

Oct 6 2010 12:24pm  P@44/056

T Jup 20 7018 08:3%am  PRRS/006

| Mote: Results are teporicd i wmita of parts per bitlion: by vohme { ppbv)

ESL - Béfects Soreening Level. { Short-torm Healt and Odor Based in uni of PrOV)
LOT - Limmt of Detrrtion.

"ND -not defeoted
"3} - gometttration ¢an not be quantifi

SDL - Sampls Dewetion Limit (LOT adjurizd far afutipna}.

IV -Tnvalid. | : :

¥ - Beporteil conezntration # below SDL.

L - Brepnries concemimation s af o abewt: the SBL 2nd 1 below the Vower il of quantitation.
E -~ Reporied eoncentration seaeds the ipper it of matmert calibration.

M -Resulimodited dom peevious resntt,

- Diata wae pot confrmed by o sonfirmetional atalysis. Data is tenmeively sepdfied.

» 801, s equal i LOD .
o Cusitiy eontiol flags exnlznaions sre Yisted on the last page of ks wpott.
# Compound cofieentmion 1e oquaf o or greams thim the Rffects Scroming Level

 TCEQ kboratory sustomer stipport mey be reached at kbachisi@tceq.sisk.buus

The TCEQ ke an equal opporiunity/afimative action employer. The agency daes net allow
discrimination on the basls of race, color, relipion, netional orgin, sex, disability, ege, sexual
orieniaiion ur veteran siafus. b comptiance with the Amaricans With Disabilifies Act, this dosumant
may be requasted in shemate farmats by contacting the TCEQ at (512) 239-0Q10, (Fax 512-239
0055}, or 1-800-RELAY-TX (TDD), o by writing P.0. Box 13087, Austin, Texas 78711.3087. .
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Laberatory Analysis Results
ACT: Nnmber: 160332
Analysis Code: AMORE0S

Oct 6 2018 12:24pm

Jun 29 2016 28:32am  PO0G/060

- Quality Coutrol Nofes:
Guniity pontrol motes for camples. 103320001, )
A13ot all associated OF data met anmunoy sperfaetion. Data may be in average T3 pecent high with 2 Tange of ¥t +33 percant.

'p1 - sample wes diliced 4.02 vimes 0 determing the compeund concemtrations.

| TOEQ labaratory custarer support may be raached at kbachtsl@toen stals.bL.us

The TCEX is an aqual oppoﬁs.ﬁ'iityiatﬁrmaﬁve'acﬁon amployer. The agency doss not sllow
discriminetion o fhe basis of rEce, colar, rafigion, national adgln, 585, diszbility, g, aexual
oriansation or veleran statls. In compifance with the Americans With Disabiiizs Act, this documeant
| may be requested in altemate formats by contacting the TCEQ at (512) 2396010, (Fax 512-238

| -0058), of T-B00-RELAY-TX (TDD), or by wiing .03, Box 13087, Augtin, Texas 76711-3087.

Pa45/856

-
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Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087
Austin, Texas 78711
(512) 239-1716

Laboratory Analysis Results
ACL Number: 100807
ACL Lead: Earen Bachtel Region: T04 Date Received: 8/9/2010
‘Project(s): Barett Shale . |
Facility(ies) Sampled City Coutity Pacility Type
Carrizo Oil & Gas - { Arlington Tarrant * {Natural Gas

Laboratory Procedura(s) Performed:

Analygis: AMOROOS . :

 Determination of VOC Camisters by GC/MS Using Modified Method TO=15

Procedume: ‘ _ . :

Prior to analysis, subatmospheric samples are pressurized to twice the eollected volume using a aample dilution. system. For
analysis, a known volume of a saniple is directed from the canister into a multitrap cryogenic concentrator. Internal standards
" are added to this sample stream prior to the trap. The concentrated sample is thermally desorbed and cartied onto aGe
column for separation. The analytical sirategy involves nsing a GC with dual columns that are coupled to & mass selective
detector (MSD) and a flame ionization dstector (FID). Mass spectra for individual peaks in the total ion chromatogram are
then used for target compound identification and quantitation. The fraementation pattern i5 compated with stored spactra
taken tnder similtar conditions in order to identify the compound. ‘For any given compound, the jntensity of the quantitation
fragment is corpared with the systent response to the fragment for known amounts of the compomd. This establishes the
compound coneentration in the sample. For non-iarget componnd peaks which are af least one-half the height of the internal
standard, a library search is performed in an attempt to identify the compound solely upon fracturs patters. These tentatively
identified compounds (TIC's) ars reported as a sample specific footnote. Accyrate quantitation of TICs is not possible. The =
" 'FID is used for the quantitation of ethane, etlylene, acetylene, propylene and propane and identification is based on matching
retention times of standards containing known analyles. ) ‘

Sample(s) Received
* Field ID Number: 00437 Laboratory Sample Number: 100807-0001  Sawpled by: John Malfk
Sampling Site: Swmma-Citizen's home ‘ Date & Time Sampled: 08/02/10 09:27:00 Valid Sample: Yes

Comyments. -
‘ Canister 00437 was used to collect a 30-minute sample using critical erifice CO-42.

Please note that this analytical technique is not capable of me:asuriﬁg all cumpounds which mnight have
. adverse heath effects, For questions on the analytical procedures please contact the laboratory manager at
(512)-239-4894. For an updaie on the Health effects evaluation of these dats, please contact the Toxicology

Division at (512) 239-1795. .

Analyst: _Jrradeor Paldd ‘ Date: %l 1

I aydgep Patel”
Reviewed By: %\ Date: QZ \M.g !& 1D

| = KafenBachtalj \ . " |
Technical Specialist: tA =\ M o Date: &’g 2‘[@

David\NEniS
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Laboratory Analysis Results
ACL Number: 100807
Analysis Code: AMORODEG
Note:. Results are reported i units of parts per billion by volume (pplv)
© |Lab 100807-0001
Field I? 00437
Canister [N 00437
1Anatysis Date RES2OM0
Compound LOD Conceptration SDL Flags** Conceniration SDL Flags®*
'ethans 0.50 16 1.0 DL,T B
athylene 0.50 14 1.0 LDLT
lace.ty}mc .30 NP 1.0 DLT
TOpATE {.50 44 1.0 DLT
‘[propylene . 0.30 ND i0 LT
- [dichloradiflustomethene 020 0.53 Q.41 LI
methy: chioride 0.20 0.5 041 | - LDE
fiscbutane 0.23 (.63 047 LD1
[vinyl chlorids (.17 NI 035 Dl
Lputene 020 0.23 .41 101
1,3-butadiene 0.27 ND 0.35 DI
ln-butang 0.20 0.92 0.41 L2l
[F2-butene 0.18 N 0.37 D1
Joromometiane . 0.27 (.02 Q.55 ol
o-2-blatena 0.27 ND .55 D1
'[3-methyi-[-butene 0,23 ND 0.47 D
isopentane 0.27 0.61 055 | -1.DI
trichiomftarmethans 0.28 0.25 (.59 1D
1-pentene 027 ND 0.55 D
n-pentane 027 4137 0.55 - 101
Isoprens Q.27 12 0.55 L1
it-2-pentens 027 ND .55 ol
1.1-dichloroethylene 0,18 NI 0357 D1
Z-pentens 0.45 ND 0.51 Dl
methylene chioride 0.14 0.05 0.28 11
12-metivil-2-butane 0.23 ND 047 D1
2. 2-dimethylbaianc 021 0.03 0.43 iDl
cyelopentans 020 ND 0.41 D1
{-methy)-1-pentene 0.22 ND 045 D1
1,1-#chiorogthans 0.12 ND .39 - DI
cyclopentape 0.27 _HD 0.55 D1
2 3dimethylhnfens G.28 Q.05 057 T
[-methylpentane - 0.27 0.22 0.55 1Dl
3-methylpenbme Q.23 0.16 047 ID1
T-hexane 0.20 030 041 1.0
chlorofomm - 0,21 0.02 0.42 1,01
t-2-hexene 0.27 ND 0.33 D),
fo-2-hexene 027 ND 0.55 D1
1,2-dichlorosthans 0.27 ND 0.53 v}
methyleyelopentane 0.27 0.12 (.55 1M
2, 4-dimethylpentans 027 ND 0.33 i
1,1, 1=trichloroethane 0.26 ND 0.53 D1
-[benzene 027 0.17 , 0.55 1] o
aarban tetrachlntide 027 .09 0.55 1.0
oyelobexane - .24 0.00 0.49 1Dl
[2-methylhexans 0.27 0.09 053 I
2,3-dimethylpentans .26 0.03 (.33 L.D1
3-methylhexane 020 0.0¢ 0.4] L.DI
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Analysis Codé: AMOROO6
Note: Results are reported in units of parts per billion by volume {ppbv)
Lab D) ' o 100267-0001 ‘
Compound LoD Coneentrafion SDL Flagz™* ' Cunccntruhm piin) 8 Flgzs*+
1.2-dichloroptopans 0.17 ND 035 DI
trichlorosthylee 0.22 ND 0.59 o)
2,2 A-trimethylpentane 024 .15 0.49 L
| 2-chlomopentane 0.27 ND 0.55 D1
n-heptane {25 0.13 a.51 1Dl
¢-1,3-dichloropropylens 020 ND 0.41 Dl
methylcyclobexane 0.26 0.02 0.53 1D1
t-1_3-dichloropropylene 0.29 _ND 0.41 D1
1,1, 2-trichlomethane 021 ND 0.43 DI
2.3 A-trimethylpentane 024 0.06 0.49 1Dl
toluene ‘ 027 0.36 0.33 | JD1
2-methylbeptane 0.20 0,03 0.41 1D1
3-methyiheptane 073 WD 0.47 DI
1.2-dibrgmosthime 029 HND G.41 D1
n-ogtEng 0.19 ND 0.39 1
tetrachioroethviens 0.24 804 .49 iAe)
chlormbenzens 0.27 N (.55 Dl .
etbrylbenzans 027 0,03 .33 101
m & p-xylene 0.27 0.13 0.55 JD1
shyrene . h27 N .55 Dl
1,1,2,2-tetrachloroathans 0.20 “ND 041 Dl
o-xylene 027 0.03 0,53 1D1
A-NCHang 022 ND 045 D1
izopropyibenzene - 0.24 ND 0.49 DI
n-propylbenzane - 027 ND 0.55 Dl
m-sthyhtoluane 0.11 ND 0.22 Dl
pctinilocne £.18 0.01 032 Az}

. 1.3 5-trimethylbenzene 025 ND 0.5 Di
o-ethyitoluens 0.13 ¥D 026 D1
1.2 A-trimsthylbenzens 027 WD (.55 D1

{n-decane 027 " NI Q.55 D1
1.2 3-trimethylbenzene 0.27 NR 0.55 DI
m-dictiylbenzene 0.27 ND 0.55 DIAL
pedigthylbenzene 0.27 ND 0.55 D1,AZ
n-mdecane 0.27 NI 0,33 D1
2 methyl-1pentene + 1-hexene 020 NO 0,41 Dl
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Laboratory Analysis Results
* ACL Number: 100807
“Analysis Code: AMORO06
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" Note: Resulis are reported in ubits of parts per billion by voluma ( ppbv)

- LOD - Lisit of Tretection.
. NI - not defected
"M@ - concentistion can net be quanified,
" DL - Sample Petection Limit (L.OD ad}usbad for diluﬂnns)
- MV - Brvalid.
]« Reporied conecniration is below SDL,
'L - Reporied concentration iz 8t or above the SDE and i5 balow the lower limit of quantiation.

'E - Reported concentmation excends the wpper linit of nstrument salibmtion,

M - Reselt modified from previous regult,

- T- Deta wis not confinned by a sonfirmetionel anetyeis, Dats is tentatively identified,

* 8DL 15 equal to LOD
** Quality control flags explanations are listed on the fast page of this report.

- TCEQ laboratory customer support may be reached at kbachtel@icen. state tx.us

The TCEQ is an equal opporfunity/affirmative action employer. The agency does not aliow
discrimination on-the basis of race, color, rellgion, national origin, sex, disabllity, age, sexual
orientation or veteran status. In compliance with the Amaricans With Disabifities Act, this document
may ba raquested n alfernats formats by contacting the TCEQ at (512) 2300010, (Fax 512-238
-0056), or 1-800-RELAY-TX (TDD), or by wrifing P.Q. Box 13087, Ausiin, Texas 78711-3087.
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Laboratory Analysis Results
ACL Number: 100807
Analysis Code: AMOR006

Quality Control Notes:

Cuallty conirol notes for samples 100807-0001, .
Al-Mot all associated QC data et aceuracy specifivation, Deta may be an average 26 pereent high with a range of +12 1o +37 perceal.
A2-Not all sssosised QC data met sccaracy specification. Data may be an avetage 34 percent high with a range of +14 {o +50 poresat,

bl-sample concentration was calculated using a ditution factor of 4.06.

' TCEQ laboratory custormer support may be reached at kbashtel@teeq.state ix.us

The TCEQ s an equal opporiunity/affirmative action amployer. The agency does not allow
digcrimination on the basis of raca, color, religion, national arigin, cex, disability, 2ge, sexual
srientation or.veteran status. in compliance with the Americans With Disabilities Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 239-0014, {Fax 512-239
-0055), or 1-B00-RELAY-TX (TDD), or by writing P.Q. Box 13087, Austin, Texas 78711-3087.
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Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O:Box 13087
Austin, Texas 78711
(512) 239-1716

Laboratory Analysis Results
o - ACL Nember: 100808 - |
"ACT Lead: Karen Bacht;ﬂ Region: T04 Date Received: 8/9/2010
. Project(s): Barnett Shale |
Facility(ies) Sampled City - County Facility Type
| Carrizo Ol & Gas -  jAdington Terrant Natwral Gas

Laboratary Proccdure(s) Performed:

Analyszs AMOROOG :
Determination of VOC Canisters by GC/MS Us:ng Modified Method TD—15

-Procedure:-
Prior fo enalysis, subatmospberic samples are pressurized to twice the collected volume using 2 sample dilution system. For
amalysis, 2 known volume of a sample is directed from the canister into a multitrap cryogenic concentrator, Infernal standards
are added to the sample stream pricr to the trap.  The concentrated sample iz thermally desorbed and carried onto 2 GC
colurn for separation. The enalytical strategy mvolves using 2 GC with dual columns that are cotipled to e mess selective
detector (MSD) and a flame ionization detector (FID). Mass spectra for individual peaks in the total jon chromatogram are
- theri used for target compound identification and quantitation. The fragmentation pattern is compared with stored spectra

- taken under similar conditions in order fo jdentify the compound. For any given compound, the infensity of the quantitation . .
- fraginent is compared with the system responss to the fragment for kpown amounis of the compound. This establishes the
- gompemnd concentration in the sampie. For non-terget compound pesalks which are at least pne-half the height of the internal

- standard, a libvary séarch is parfonned in an attempi to identify the compound solely upon fracture patterns. These tentatively
ddentified compounds (TIC's) are reported as & sample specifie footnote. Accurate gnantitation of TICs is not possible. The
FID is used for the quantitation of ethane, ethylene, acetylene, propylene and propane and identification is based on mamhmg
tetention times of standards contammg known anahytes,

Sample(s) Received

L

' Field D Number: 00256 Laboratory Sample Nurnber:: 100808-0001 Sarnpled by: John Malik
Sampling Site: Approximately 100 yards NE from facility. Date & Time Sampled: 08/02/10 16:35:00 Valid Sample: Yes
Comments:

- Canister 00256 was uged to collect 30-mimmte downwind sample using critical orifice CO-51.

Pleass note that this analytical technique is not capable of measuring all compounds which might bave
adverse heath effects. For questions on the analytical procedures please contact the laboratory manager at
(512)-239-4894, For an update on the health eﬁects evaluation of these data, piease contact the Toxicology
Dmsmn at (512) 239-1795.

'Anﬁlyst: -.h-mﬁ._u@ Brlda | Date: @Ilglﬁ

Jaydeep Patel

Reviewed By:__%) . | Date: &IQZZ-; 1)
Karen Baghtel L‘& o
3 Technical Specialist: Lk W k Date: § “7‘ | 0

David Manis -
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Laboratory Analysis Results
ACL Nuntber: 100808
‘ Analysis Code: AMORMG6
Note: Results are reported-in units of parts per billion by volume (pphv)
Lab D ‘ 10020%-000F
| Field ID 80256
| Comister 10 00236
[ Analygis Dats : 0B/10/10 :
Compound LoD Concentration SO Flagst* Concentration iDL Flagg#n
cthene 0.50 2.4 1.0 LDLT ' :
lethyiene 0.50 0.68 10 IDLT
scetylme 0.50 WD Lo DLT
propanse 0.50 .54 1.0 JDIT
ropylene 0.50 ND 1.0 PLT
dichiorodifiuoromethane 820 0.56 0.4 L1
imethyl chloride 2.20 .60 841 |  LDL
isobuteme 023 0.08 047 1Dl
|viny] chloride 0.17 ND 0.35 D1
i -bitene ‘ 020 0.15 041 J.D1
1,3-butadiene 027 ND 0.55 Dt
io-butans 020 0.21 0.41 1Pl
- [t<2butenc 0,18 N 037 Dl |
bromomethane 027 ND 0.55 o3
0-2-butene .27 i) 0.35 ™
1-methyl-1-butene 0.23 fin) 047 D1
isopentans 027 0.17 0.33 5D .
richlorofluaromethane p.29 0.27 639 | IDI
[1-pentens 0.27 ND 0.53 D1
f-peniane 027 ND 0.55 Dl
isoprerie 027 2.3 .35 i
t-2-pioniene 027 NO (.43 D1
1,1-dichforoethylene - {1.1% KD 0.37 Dl
- 2-pentene 025 ND 0.51 Dl
roethylens chioride 0.14 0.03 028 IDE
2-methyl-2-butene 022 ND 0.47 D1
{2,2-dimethylbutine 0.21 ND 0.43 D]
eyclopeniene 0.20 ND 041 D1
H4-mathyl-1-penteng 0.2 N .43 D1
1,1 -dichlorotteme .19 ND " 0.9 D}
cyclopestang e 0.27 - ND 0,55 M
2 3.dimethylnmans 0.28 ND 0.57 Di
2 methylpeotine 0.27 0.06 0,53 1,01
3-methylpemtane .23 0.05 0.47 1Dl
2-methyl-1-pemtene + 1-hexene 020 W 0.41 il
n-hievane 0.20 ND 0.41 ol
ichloroform 021 0.01 0.43 D1
t-7-hexene 0.27 ND B35 D1
2-3-hexene 0.27 ND 055 Dl ‘
1,2-dighloroethane 0.37 WD 0.55 Dl
methyleyclopentans 0.27 WD 055 D1
2,4-dimsthylpentane 027 D 0,53 Dt
1,1, )-richlorosthane .26 WD 0.53 Dl
enzene 0.27 0.07 .53 b
carbon Etrachioride 0.27 0.08 .55 IDi .
cyclohexane 0.4 ND 0,49 o) ‘
2-methylhexane 0.27 .oz 0.55 101
2 3-dimethylpentane 026 " ND 033 Dl
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Analysis Code: AMORO06

Oct 6 2018 12:24pm

e e ———— e —

P@53/856

i
i
1

Mote: Résults are reported in units of parte per hillion by velome (ppbv)

Latk ID i 100808-0001
Compound LOD | Concentration | SDL Flags* Ceneentrasion EDY. | Flaggts |
J-inethylhexane ‘020 0.03 041 JB
1,2-dichlorbpropana 0.17 ND 035 Dl
trichloroethylene 0.29 N 0.59 D1
2.2 4-mrimethylpentane 0.24 .04 049 1DI
2-shlaropentane .27 - ND (.55 Dl
n=heptanc 025 .03 .31 JD1
o1 3-distdoropeopylane 020 MDD 141 DI
methyleyelohexane 0.26 ND .33 - B
£1,3-dichloropropylens 6.20 ND 0.41 D1
1,1,2<trichlorosthans .21 ND 0.43 E)1
1 3 Astrimethylpentans 024 D 0.49 Dl
tojuene 0.27 013 .55 1D
Zomethylheptane 020 0.01 041 1DI ]
3-methylheptane 0.23 ND 047 m
1. 2-dibramoctiane 0.20 ND 0.41 Dl
n-octane 0.19 WD 039 D1
temachloroethylene 0.24 WD 0.49 Dl

" {ehlorghenzéne (.27 WD 0.55 D1
ethylﬁenmna 027 .43 0.55 LDI
m & pxylene 0.27 0.08 0.55 D1

" |styrens 027 ND 0.55 DI
11,27 fetrechloroethane .20 ND 0.41 Dl
o-xylena. 0.27 ND (.55 D1
D-niopans 022 ND 0.45 D1
isopropylbenzens 0.24 ND 049 21
n-propylbengene 0.27 ND 0.55 I
r-ethyitoluene 0.11 ND 0.22 Di
praihyiolucne 018 MO .32 D1
1.3 j<mimethylbenzene 0.25 ND 0.51 DI
o-ethyltoluens .13 ND 0.26 o)1
1,2 4 trimethylbenzene 0.27 ND 0.53 [
f=decane 027 ND 0,55 m’

1.2, 3-trimethyibenzene 027 ND 0.55 Dl
si-diethylbenzens 0.27 ND 0.55 D1,A1
p-disthylbenzene 0.27 NEY 0.25 Dl,A2
n-imdacana 0.27 KD 0.55 j2)]
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Laboratory Analysis Results
ACL Number: 100808
| Analysis Code: AMORO006
thota: Results are reported in unifs of parts per billion by volume { ppbv)

LOD - Limit of Detestion,

' ND - not deteoted

* N - concentration ¢en not be quantified.
SDL - Sampls Detection Limit (LOLY adjusted for diiutions).

. INV - Invatid.

T ~Reportad concentration is below SDL. .

' L- Reported eonseéntration ig at or above the SDL and iz below the lower Limit of quantitation.
E - Reported concentration exceeds the upper Himit of instrurent ealibration. ‘
M - Result modified from previous result
T-Data was not confitemed by a costfirmational analysis. Data is tentatively identified,

*+ 8D is equal ip LOD
** Quality contre] fags explanations are lisied on the last page of this report.

- TCEQ labaratory custorner support may be reached at kbachtel@tceq.state.txus

The TCEQ is an equal opporunity/affirmative action employer. The agency does not aliow
diserimination on the baslz of race, color, religion, national origin, sex, disakilty, age, sexual
orientation or veteran status. In compliance with the Amaricans With Disabilities Act, this document
may be requested in allernate formats by contacting the TCEQ at (512) 239-0010, (Fax 512-239
-D058), or 1-8D0-RELAY-TX (TDD), or by writing F.O. Box 13087, Austin, Texas 78711-3087.
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Laboratory Analysis Results
ACL Number: 106808

Analysis Code: AMORO006G

Quality Control Notes:

Guatity conirol nates for samples 100808-0001, . _
Al-Not 2ll associated QU data met acewrscy specificaiion. Data may be nn.a'verage 26 percent high with & range of +12 o +37 percent.
A2Nol all assaciated QO data met acvuraoy specification, Data may be an average 34 percent high with a range of +14 o +5() percent.

Dl—samb'!e concentration was calculated using a dilution factor of 4.06.

TCEQ laboratory customer support may be reached at kbachte}@tceq.étate.tx.ui

The TGEQ Is an equal opportunity/affirmative action employer. The agency does not allow

| discrimination on the basis of race, eolor, religion, national origin, sex, disability, ags, sexual

" orientation or veteran status. In compliance with the Americans With Disabiliies Act, this document
may be requasted in alternate formats by contacting the TCEQ at (512) 238-0010, {Fax 512-239

| -Do58Y, or 1-800-RELAY-TX (TDD), or by writing P.O. Box 13087, Austin, Texas 78711-3087.

P@55/856




