July 20™, 2015

formerly ZymaX Forensics

Jim Nahach

Missouri DNR

2710 W Main

Jefferson City, MO 65109

RE: 152918, 152920, 152922
Project Number: ---

Pace Analytical received 3 sample(s) received on June 30™, 2015 for analysis labeled 152918, 152920,
and 152922. Per client request, the following analyses were performed:

1. (C8-C40 (ASTM 5739)
2. Oxygenates (EPA 1624)

The sample was performed in house under laboratory number 15999.

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,
Taryn Mancine

Taryn Mancine
Project Manager/Scientist
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Cooler Receipt Form

el e E i S—T e ey

= I e

Client Name: MV /oseorzeir’ Project: b%/”,@/?g“z,’c)% tab Work Order: /\5_?6?5?

)

A,

\

Shipping/Container information (circle appropriste response)
Courier: FedEx @ USPS  Chent Other: Air bill Present:{ Yes / No
Tracking Number: [ 678 788 0[ C%&7L{é 520

Custody Seal on Cooler/Box Present:  Yes @ Seals Intact: Yes No

Cooler/Box Packing Material: Absorbent  Foam  Other
- ] -
Type of lce:  Wet @ None lce Intact: /Yes / Melted

Cooler Temperature: 5 EC:_, Radization Screened: Yes Chain of Custody Present:@ No

Comments:

Laborztory Assignment/Log-in {check approprizie response)

YES | NO | N/A | Comment
Reference non-Conformance

Chain of Custedy properly filled cut

Chain of Custedy relinguished

Sampler Name & Signature on COC

Containers intact

Were samples in separate bags

Sample container labels match COC
Sample name/date and fime coliected

< KK KK

sufficient volume provided

PAES containers used

Are containers properly preserved for the requested Testing?
{as labeled)

If an unknown preservation state, were containers checked? If yes, see pH form.

Exception: VOA's coliform

Was volume for dissoived testing field fiitered, as noted on
the COC? Was volume received in a preserved container?

UANANAN

Comments:

Cooler conterts examined/received by : ij Date: é 30.LS

Project Manager Review : m Date: w}! i g], <

PAE-Q-009-1ev.00, 20 Novz014



NON-CONFORMANCE FORM

PAES Worlk Order #: / S'q q ﬁ
Date: _éLCB_Q_/_é-_— Time of Receipt: 2N %) Receiver v

Clhent: M/‘&%Mf‘cﬁ D/V/Q
REASON FOR NON-CONFORMANCE:

{. ‘pid )2,/;7'2‘ l”‘Wfb\/:& /é—_ ,2-67 .ZQ .

a. 87115 Recedded [(DRIAO. 7:2401/./9 7,47@2'7)
vece ot ek A RC Rlye. cce cll melteast.

ACTION TAKEN: '

Cﬁentn@e: \J!HT\ N()\hﬂ\[,h Date: \O 30 N Time-: ;SD
chent  foond 152920 = Shipped fur

U

doloweey w5 (1 viol only)

Customer Service Initials: TN\ Diate: } _BQJ Ij

F-PAE-Q-014-rev.00, 20 Nov2014




REPORT OF ANALYTICAL RESULTS

Client: Jim Nahach Lab Number: 15999-1
Missouri DNR Collected: 61172015
2710 W Main Received: 6/30/2015
Jefferson City, MO 65109 Matrix: Product

Project: - Sample Description: 152918

Project Number: -

Analyzed:  7/18/2015

Collected by: - Method: EPA 1624 GC/MS SIM
CONSTITUENT PQL* RESULT*
' mg/Kg mg/Kg

t-Amyl Methyl Ether {TAME) 100 ND
t-Butyl Alcohol (TBA) 10 ND
Diisopropyl Ether (DIPE) 100 ND
Ethanol 10 ND
Ethyl-t-Butyl Ether (ETBE) 50 ND
Methyi-t-Butyl Ether (MTBE) 50 ND

Percent Surrogate Recovery (MTBE-d3)

94

*PQL - Practical Quantitation Limit

**Results listed as ND would have been reported if present at or above the listed PQL.

15999-1.0xy.Xls
RL




REPORT OF ANALYTICAL RESULTS

Client: Jim Nahach Lab Number: 15999-3
Missouri DNR Collected: 6/11/2015
2710 W Main Received: 6/30/2015
Jefferson City, MO 65109 Matrix: Product

Project: - Sample Description: 152922

Project Number:

Analyzed:  7/18/2015

Collected by: - Method: EPA 1624 GC/MS SIM
CONSTITUENT PQL* RESULT**
mg/Kg mg/Kg

t-Amyt Methyl Ether (TAME) 100 ND
t-Butyl Alcohol (TBA) 10 ND
Diisopropyl Ether (DIPE) 100 ND
Ethanol 10 ND
Ethyl-t-Butyl Ether {(ETBE) 50 ND
Methyl-t-Butyl Ether (MTBE) 50 ND
Percént Surrogate Recovery (MTBE-d3) 99

*PQL - Practical Quantitation Limit

**Results listed as ND would have been reported if present at or above the listed PQL.

15999-3.0xy Xls
RL




Total Oxygenates in Product
EPA 8260 - Direct Injection

Data File Information:

File: 071709.D Sampe Info: 159991

Operator: S Lu 3ul, 10mi 10ml -121614

Date Acquired; 7127115 Instrument: GC/MS Ins

Method File: TOXY Dilution Factor: 1.000

pk# Compound Ret Time Area PQL Amount

2 DIPE (Ditospropyl ether) 1.56 360 100 2 mg/Kg
4 MTBE {methyl tert butyl ether) 1.39 1031 50 2 mg/Kg
5 ETBE (ethyl tert butyl ether) 1.43 515 50 3 mg/Kg
6 TAME (tert amyl methy! ether) 0.00 0 100 0 mg/Kg
8 TBA (tert butyl alcohol) 2.33 136 10 0 mg/Kg
10 Methy! Alcohol 2.31 274 50 0 mg/Kg
12  Ethyl Alcohol 2,563 688 10 1 mg/Kg
1 Diethyl Ether-d10 1.22 47620 100 my/Kg
7 TBA-d10 2.19 1563415 100 my/Kyg
9 MeOH-d4 2.18 69205 100 mg/Kg
11 EtOH-db 2.42 93340 100 mg/Kg
3 MTBE-d3 1.38 9862 89 %




Total Oxygenates in Product
EPA 8260 - Direct Injection

Data File Information;

File: 071710.D Sampe Info: 15999-3

Operator: S Lu 3ul, 10m! 10ml -121614

Date Acquired: 7127115 Instrument: GC/MS Ins

Method File: TOXY Dilution Factor: 1.000

pk# Compound Ret Time Area PQL Amount

2 DIPE {Diicspropy! ether) 1.36 857 100 5 mg/Kg
4 MTBE (methy! tert butyl ether) 1.38 1206 50 3 mg/Kg
b ETBE (ethyl tert butyl ether) 1.40 343 50 2 mg/Kg
8 TAME {tert amyl methy!t ether) 0.00 0 100 0 mg/Kg
8 TBA {tert butyl alcohol) 2.30 114 10 0 mg/Kg
10 Methyl Alcohol 2.23 2958 50 3 mg/Kg
12 Ethyt Alechol 2.53 344 10 0 mg/Kg
1 Digthy! Ether-d10 1.22 44443 100 mg/Kg
7 TBA-d10 2.19 159545 100 mg/Kg
9 MeOH-d4 2.18 74440 100 mg/Kg
11 EtOH-db 2,42 87236 100 mg/Kg
3 MTBE-d3 1.38 8577 92 %
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Table

Key to Chromatogram Symbol Identification
for m/z 85 and m/z 113 Paraffins and Isoparaffins

Symbol Detazil
10 Iso-alkane with 10 carbon atoms
i-15 Farnesane {isoprencid with 15 carbon atoms)
i-16 Isoprenocid with 16 carbon atoms
Pr. Pristane (isoprencid with 18 carbon atoms)
Ph Phytane {isoprencid with 20 carbon atoms})
nCq n-Cq normal alkane
nCys n-C,s normal alkane
-8 2,5-(2,4)-Dimethylhexane
i-8' 2,3,4-Trimethylpentane
i-8" 2,3-Dimethylhexane
CH-n Alkylcyclohexane (where n indicates number of carbon atoms in the side chain)
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Table

Key for Alkylcyciohexanes at m/z 83

TR

Symbol Detail

CH-1: Methyl.cyclohexane
CH-2: Ethylcyclohexane
CH-3: Propylcylohexane
CH-4: Butylcyclohexane
CH-5: Pentylcyciohexane
CH-6: Hexylcyclohexane
CH-7: Heptylcyclohexane
CH-8: Octylcyclohexane
CH-9: Nonylcyclohexane
CH-10: Decyicyclohexane
CH-11: Undecyicyclohexane
CH-12: Dodecylcyclohexane
CH-13: Tridecylcyclohexane
CH-14: Tetradecylcyclohexane
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Key for C,-Alkylbenzenes (m/z 134 mass chromatograms)

#

Compound

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
J1a
31
32

Sec-Butylbenzene
1-Methyl-3-Isopropylbenzene
1-Methyl-4-Isopropylbenzene
1-Methyl-2-Isopropylbenzene
1,3-Diethylbenzene
1-Methyl-3-Propylbenzene
Butylbenzene
1,3-Dimethyl-5-Ethylbenzene
1,2-Diethylbenzene
1-Methyl-2-Propylbenzene
1,4-Dimethyl-2-Ethytbenzene
1,3-Dimethyl-4-Ethylbenzene
1,2-Dimethyl-4-Ethylbenzene
1,3-Dimethyl-2-Ethyibenzene
1,2-Dimethyl-3-Ethylbenzene
1,2,4,5-Tetramethylbenzene
1,2,3,56-Tetramethylbenzene
1,2,3,4-Tetramethylbenzene

a7
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Table

Key for identification of the Bicyclanes
(m/z 123 mass chromatograms)

Peak No. identity Formuia MW,
a 2,2,3-Trimethylbicyloheptane CoHya 138
b C,, bicycloalkane CioHis 138
c 3,3,T-Trimefhylbicycloheptane CioHis 138
d C,, decalin CyHao 152
f Nordrimane Cy4Hag 194
g Nordrimane CHag 194
h Rearranged drimane CisHag 208:
i Rearranged drimane CisHag 208
k Isomer of eudesmane CisHog 208
| 4B(H) Eudesmane' C'ﬂ;H28 - 208
m C,; bicyclic sesquiterpane Cishag 208
n 8B(H) Drimane C,sHzg 208
o C,5 bicyclic sesquiterpane CiH. 208
p C,¢ bicyclic sesquiterpane CHag 222
q C,; bicyclic sesquiterpane CieHag 222
r 83(H} Homodrimane CigHag 222




oomvoorvooovoommoowmooNmocwmoommoovmoommoowmoormooomoomNoowNoomNoomNoomNoovNoomNOONNoowNOOONoomroomrOONroomroomvoovwoomrAIQEt

____f‘_;:,__:__,_.:_.:__,,__T"______;__:_hr___t,._,:_f._;_:__,.__,._,;_,:_:,_,,_:_,__,___:,__:_.:__:_;__,__,_.;_F,

80P 120 (0L €21 ©104'Z21) DU'EZ L WOl

Gool

00s1

0ooz

oose

Qooe

00se

000k

0csy

0005

0055

0009

m%mmwc:nd

(T-6665T)

8T6TST



D02y 00’ L¥ 000 00'6E DO'8E 0O0°LE 00'SE CO'GE OO'YE 0D'EE Q0'ZE 0O LE 000 BO'E 00'8Z 00 /2 00'9Z CO'SE QC'¥E O0'E 00'ZZ 00' L 0O'0Z 0061 00’8 O0°LL 00°'SE 00'GL 00¥L QO'EL <—SWlL

el v e b Py b e e b by by e by b e B by bar i dbaaa b e pd e ea e by i o o b e B g Lo f)

00s

0001

f 0054

000Z

o0sZ

oooe

00sE

000%

00sy

0005

0055

0009
Q'60rLL0 02621 01 022ZL) 00'EZL Lol SoUBpUNGY

(z-6665T) 026TST



OONVOOvvooovoommoomNOOhmocwmoommoovmoommoommoovmooomoommoomNOONNoommoomNOO¢NOOMNOONNOOwNOOONOOmroowvOoﬁroowroomroo¢roomwA.OEﬁ

i Ly Ve e b e e by ey b o By Ve by s By ey by b s Ly s b L e Lo e Ly g g Ly s s b u s e P Uy i e b g b g pa l

005

000!

{ 0051

0002

o0ose

oooe

oosE

000

00s¥

000%

0055

Q'0Ly 120 (0L E2) 91 02°2Z1) DO'ET) Uo| LouBpUNqY

(£-6669T) ZTZHZST



Sterane : 29

m/z 217

Pristane

m/z 113

G- Alkylbenzenes

; ~R ‘ |

m/z 191

Monoaromatic Steranes (MAS) g

m/z 191

R

The compound structures of pristane, C.-alkylbenzenes, sterane; terpanes; monoaromatic and

triaromatic steranes




Table

Key for Tricyclic, Tetracyclic, and Pentacyclic Terpanes
Identification (m/z 191 mass chromatograms)

Code Identity Carbon #
0 C.-Tricyclic Terpane 20
1 C,,-Tricyclic Terpane 21
2 C,-Tricyclic Terpane 22
3 Cy-Tricyclic Terpane 23
4 C..-Tricyclic Terpane 24
5 C,s-Tricyclic Terpane 25
Z4 C,-Tetracyclic Terpane 24
6a C-Tricyclic Terpane 26
6b Coe-Tricyclic Terpane 26
7 C,~Tricyclic Terpane 27
A C,-Tricyclic Terpane #1 28
B C.-Tricyclic Terpana #2 28
C C,y-Tricyclic Terpane #1 29
D C,y-Tricyclic Terpane #2 29
E 18a-22,29,30-Trisnorneohopane (Ts) 27
F 17a-22,29,30-Trisnorhopane (Tm) 27
G 17k-22,29-30-Trisnorhopane 27
H 170-23,28-Bisnorlupane 28
10a C,o-Tricyclic Terpane #1 30
10b. C,-Tricyclic Terpane #2 30
| 170-28,30-Bisnorhopane 28
11a C,,-Tricyclic Terpane #1 31
J 17 a-25-Norhopane 29
11b C,,-Tricyclic Terpane #2 31
K 170,213-30-Norhopane 29
CogTs 18u-30-Norneohopane - 29
Ca” 17a-Diahopane : 30
L 17R-21x-30-Normoretane 29
Mva 18a-Oleanane : 30
Mb- 181-Oleanane 30
N 17a,21Rk-Hopane 30
0 176,21a-Moretane 30
13a C,5-Tricyclic Terpane #1 33
13b Ca,-Tricyclic Terpane #2 33
P 225-170,210-30-Homohopane 31
Q 22R-17a,218-30-Homohopane 31
R Gammacerane 30
14a ) C,,-Tricyclic Terpane #1 34
s 176,21a-Homomoretane . 31
14b C,,-Tricyclic Terpane #2 34
T 225-17a,218-30-Bishomohopane 32
U 22R-170,21R/-30-Bishomohopane 32
1Ba.___  Cu-Tricyclic Terpane #1 _ _ 35
15b C,s-Tricyclic Terpane #2 35
\Y 17R8,21a-C,,-Bishomomoretane 32
ws 228-170,218-30,31,32-Trishomohopane 33
WR 22R-17a,21R-30,31,32-Trishomohopane 33
16a Cag-Tricyclic Terpane #1 36
16hb Ce-Tricyclic Terpane #2 36
XS 225-17¢,213-30,31,32,33-Tetrahomohopane 34
XR 22R-170,2103-30,31,32,33-Tetrahomohopane 34
Y3 225-17¢,21R-30,31,32,33,34-Pentahomohopane 35

YR 22R-17x,2113-30,31,32,33,34-Pentahomohopane 35
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Table ZV%E
Key for Steranes Identification (m/z 217 Mass Chromatogram)
Code Identity Carbon #
1 13R,17a-diacholestane (203} _ 27
2 13R,17a-diacholestane (20R) 27
3 130, 17B-diacholestane (208) : 27
4 13c,17B-diacholestane (20R) : 27
5 24-methyl-138, 17 -diacholestane {208) 28
6 24-methyl-138,17x-~diacholestane (20R) 28
7D 24-methyl-13¢,17R-diacholestane (205) 28
7 140, 17a-cholestane (208) 27
8D 24-ethyl-138,170-diacholestane (20S) ' 29
8 141 17fk-cholestane (20R}) 27
143, 17R-cholestane (20S) 27
9D 24-methyl-13a,17R-diacholestane (20R) 28
10 140,17a-cholestane (20R) 27
11 24-ethyl-138,17a-diacholestane (20R}) 29
12 24-ethyl-13a,17R-diacholestane (20S) 29
13 24-methyl-14a, 17 a-cholestane (20S) 28
14D 24-ethyl-13a, 17i-diacholestane (20R) 29
14 24-methyl-14R,173-cholestane (20R) 28
15 24-methyl-14R,17R-cholestane (20S) 28
16 24-methyl-14ct,17a-cholestane (20R) - 28
17 24-ethyl-140-cholestane (205) 29
18 24-ethyl-14%,17R-cholestane (20R) 29
19 24-gthyl-14R, 17f8-cholestane (208) 29
20 24-ethyl-140, 1 7a-cholestane (20R) 29
21A 24-n-Propyichoiestane (20S) 30
21B 4-methyl-24-ethylcholestane (20S) 30
22A 4a-methyl-24-ethyl-140,17 B-cholestane(208) 30
22B 24-n-propyl-14p,17p-cholestane (208) 30
23A 4a-methyl-24-ethyl-14f,17p-cholestane(20R) 30
23B 24-n-propyl-14(3,17B-cholestane (20R} : 30

24A 4a-methyl-24-ethylcholestane{20R) 30
4B 24-n-propyicholestane (20R) 30 |
|
|
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Table

Key for Monoaromatic Steranes Identification
(m/z 253 mass chromatogram)

Elemental

Code identity Composition

a 208, 58 C,,-Monoaromatic sterane CyHa
b 208, dia C,,-Monoaromatic sterane CoHyo
C 20R, 5/ C,,-Monoaromatic sterane + 20R C,, dia MAS CrHy
d 208, 5a C,;,-Monoaromatic sterane CHyp
e 208, 5 C,;-Monoaromatic sterane + 20S C,, dia MAS CogHas
f 20R, 5a C.,-Monoaromatic sterane C..Hy
g 208, 5a C,g-Monoaromatic sterane CogH4,
h 20R, 5B C,g-Monoaromatic sterane + 20R C,, dia MAS CogHas
i 208, 5B C,-Monoaromatic sterane + 205 C,, dia MAS CoHus
j 208, 5a C,-Monoaromatic sterane CooHus
k 20R, 5& C,5-Monoaromatic sterane CaaHae
| 20R, 5 C,-Monoaromatic sterane + 20R C,, dia MAS CooHys
m 20R, 5a C,-Monoaromatic sterane CogHug
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Table

Key for Triaromatic Steranes Identification
(m/z 231 chromatogram)

Code identity Elemental Composition
T1 C,, Triaromatic sterane CapHao

T2 C,q Triaromatic sterane CoHys

T3 205 C,, Triaromatic sterane CoeHaz

T4 20R C,, + 208 C,,-Triaromatic steranes CogHsp + CorHas

T8 208 C,q-Triaromatic sterane CogHas

16 20R C.;-Triaromatic sterane CoHas

T7 20R C,g-Triaromatic sterane CogHag
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Table

Key for Identifying Aromatic Hydrocarbons

No. m/z Abbreviation Compound

1 120 AB Cs-alkylbenzenes

2 134 Cs-alkylbenzenes

3 148 Cs-alkylbenzenes

4 162 Cs-alkylbenzenes

5 128 NAPH Cy-naphthalene

& 142 Cs-naphthalenes

7 156 C,-naphthalenes

8 170 Ca-naphthalenes

9 184 Cs-naphthalenes

10 166 FL Cy-fluorene

i1 180 C:-fluorenes

12 194 : Co-flucrenes

13 208 Ca-fluorenes

14 222 Cs-fluorenes

15 154 BP Cy-biphenyl

16 168 Ci-biphenyls + dibenzofuran
17 182 C,-biphenyls + Cy-dibenzofuran
18 178 PHEN Cg-phenanthrene

19 192 Ci-phenanthrenes

20 205 _ Co-phenanthrenes

21 220 Cs-phenanthrenes

22 234 Cs-phenanthrenes

23 202 PY Co-pyrene/flugranthene

24 216 C-pyrenes/fiucranthenes
25 230 Ce-pyrenesf/fiucranthenes
28 244 Ca-pyrenesfflucranthenes
27 258 Ca-pyrenesfflucranthenes
28 228 CHR Ce-chrysene .

29 242 Ci-chrysenes

30 256 Co-chrysenes

31 270 Cy-chrysenes

32 284 Cas-chrysenes

33 148 BT Cs-benzothiophenes

34 162 C.-benzothiophenes

35 176 Cs-benzothiophenes

36 180 ‘ Cs-benzothiophenes

37 204 Cs-benzothiophenes

28 184 DBT Cg-dibenzcothiophene

38 198 C,-dibenzothiophenes

40 212 Co-dibenzothiophenes

41 226 Cs-dibenzothiophenes

42 240 Cy-dibenzothiophenes

43 234 NBT ' Co-naphthobenzothiophene
44 248 C+-naphthobenzothiophenes
43 262 C,-naphthobenzothiophenes
48 276 o Cas-naphthobenzothiophenes
47 280 C4-naphthobenzothiophenes
48 253 MAS Moncaromatic steranes

49 267 - Monocaromatic steranes

50 239 Moncaromatic steranes

51 231 - TAS Triaromatic steranes

52 245 ) Triaromatic steranes
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