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The analytical results, opinions, or interpretations contained in this report are based upon information and material supplied
by the client for whose exclusive and confidential use this report has been made. The analytical results, opinions, or
interpretations expressed represent the best judgment of Dolan Integration Group based on its experience, but any
interpretation of test or other data, and any recommendation(s) based upon such interpretations, are opinions based upon
inferences from measurements and empirical relationships and assumptions which are not infallible, and with respect to
which professional engineers and analysts may differ. Accordingly, Dolan Integration Group makes no warranty or
representation, expressed or implied, of any type, and expressly disclaims same as to the productivity, proper operations, or
profitableness of any oil, gas, coal, or other mineral, property, well, or sand in connection with which such report is used or
relied upon for any reason whatsoever. This report shall not be reproduced, in whole or in part, without the written approval
of Dolan Integration Group.

Dolan Integration Group shall use commercially reasonable efforts to maintain the Samples it receives from Customer in the
condition in which same were initially received, and shall store, free of charge, any portion(s) of the Sample(s) not consumed
or altered in the course of testing and analysis for a period of 60 days after their initial receipt, after which time the Samples
will be destroyed. At Customer’s written request and expense, Dolan Integration Group shall return unused Samples to
Customer. At Customer's written request, Dolan Integration Group will also store and maintain Customer’s Samples beyond
the Free Storage Period for a monthly fee in accordance with Dolan Integration Group's the current storage rates. If
Customer fails to timely pay any applicable storage charges, Dolan Integration Group shall be free to destroy the Sample.
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Definitions & Interpretations Thompson Ratios

Thompson ratios describe processes affecting light hydrocarbons (C45-C ;)

Name Ratio Property Process
A benzene / n-hexane Aromaticity Fractionation, water washing, TSR
B toluene / n-heptane Aromaticity Fractionation, water washing, TSR
X (m-xylene +p-xylene) / n-octane  Aromaticity Fractionation, water washing, TSR
(n-hexane +n-heptane) /
(o Paraffinici Maturity, biodegradati
(cyclohexane +methylcyclohexane) SRy anirity; biodegracation
- hylh -+ 1t
I 5_2;2_3;::;?; ST R Paraffiniciy Maturity, source, biodegradation
F n-heptane / methylcyclohexane Paraffiniciy Maturity, biodegradation
(100*n-heptane)/(Ecyclohexane + o i . i
H Paraffiniciy Maturity, source, biodegradation
Z¢; HCs)
S n-hexane / 2,2-dimethylbutane Paraffin branching Maturity, source, biodegradation
R n-heptane / 2-methylhexane Paraffin branching Maturity, source, biodegradation
U cyclohexane / methylcyclohexane  Naphthene branching  Maturity, source

DMCP, dimethylcyclopentane; H, heptane value; |, isoheptane value; Zcyclohexane, [cyclohexane + 1,1-DMCP +

1¢3-DMCP + 1t 3-DMCP + 1t 2-DMCP + methylcyclohexane]; £C; HCs, [Ecyclohexane + 2-methylhexane +3- " : * € mAmnewle P temews v : s
methylhexane +n-heptane + 2,3-dimethylpentane + 3-ethylpentane]; 1¢3, 1-cis-3; 1t 3, 1-trans-3.
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THOMPSON PLOTS THOMPSON PLOTS
Plot - Light Hvdrocarbon Maturity Oil Alteration Vectors
30
° - Figure 40 LHC, Frosh Subsurface Samples, Modified from Thompson, KFM 1987 (Fig. 12) * Physical processes can also fractionate petroleum
° - H.H. Burms No, 1, Coastal losisana during migration.
. mr:eml[ i * As petroleum migrates upward, temperature and
2 CuRvE TEN pressure decrease. If the bubble point is reached, a
[ Maximum y‘:p W1000% ..‘"ém{”‘ single phase fractionates into liquid and gas phases
. - P et ] that can migrate separately.
w2000 *  Partitioning of petroleum these phases
o Heptane depends on the vapor equilibrium constants for each
E »
20 Yake; *15 i Q00N component (Thompson, 1987). This can result in
[ ]
. L reservoirs filled with petroleum from a common
; o l&m ft source, but with different gross compositions.
. LEGEND M * The effects of evaporative or phase fracti ion were
i ° . _.!9000« 8 HHBums Sediment Exracts | A d d a S e r I e S to St a rt described based mostly on laboratory experiments
1 0‘ = = = (e.g. Thompson, 1987; Larter and Mills, 1991; van
4 @ Typel GersraticaCure 0 1 2 3 4 5 I d 't Graas et al.. 2000).
; ° Isoheptane Valuo V | S u a | Z I n g yo u r a a = The process leads to oils deficient in light ends and
Thompson K F M. Classification and thermal history of petroleum enriched in aromatics, as exemplified by many U.S.
* based on light hy imica et C imica Acta, Gulf Coast oils (Thompson, 1987, 1988).
1983, 47(2): 303-316.
Peters & Fowler, Organic Geochemistry 33 (2002)
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L]
01025 05075 1 125 15 175 2 225 25275 3 325 35375 4
Page$ Page 6
Isoheptan ¢ Value (aka ratio 1)
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Connan Plot

CONNAN PLOT - SOURCE ROCK DEPOSITION/MATURATION CHARACTERIZATION
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Halpern Ratios (Star Plots)

HALPERN TRANSFORMATION & CORRELATION RATIOS

Add a series to start visualizing your data

Table 7.3. Halpern (1995} C; ratios for use in star diagrams to differentiate otls

Name Ratio ABP (°C) ASolubility (ppm) Process
TR1 Toluene/X 228 496 Water washing
TR2 nCr/X 10.6 —21.8 =

TR3 3-Methylhexane/X 4.0 —21.4 '5'

TR4 2-Methylhexane/X 22 —21.5 'E

TR5 P2/X (3.2) (—21.4) _:g"

TR6 1-cis-2-Dimethylcyclopentane /X 11.7 —11.0 :9 Evaporation
TR7 I-trans-3-Dimethylcyclopentane/X 30 —4.0

TRSE P2/P3 (6) (—2.4)

Cl 2,2-Dimethylpentane/P3 (—5.8) (—0.6) T

c2 2,3-Dimethylpentane/P3 (4.8) (0.3) |

c3 2 4-Dimethylpentane/P3 (—4.5) (—0.6) Correlation
c4 3,3-Dimethylpentane/P3 (1.1) (0.9)

cs 3-Ethylpentane/P3 (8.5) (—2.0) l

Add a series to start visualizing your data

X = l,l1-dimethylcyclopentane, boiling point 87.8°C, solubility 24ppm. P2 = 2-methylhexane + 3-
methylhexane, boiling point 91°C, solubility 2.6 ppm. P3 = 2 2-dimethylpentane + 2 3-dimethylpentane +
2 4-dimethylpentane + 3 3-dimethylpentane + 3-ethylpentane, boiling point 85°C, solubility 3 ppm.

ABP = boiling point numerator — boiling point denominator (*C).

ASolubility = solubility of numerator — solubility of denominator (ppm in distilled water).

Parentheses indicate average values for mixtures.
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hin the headspace of the sample [headspace is created at the lab). RSK-175 Is a specific nabysis technigue combined with

"Gas composition vs RSK-175 - Gas composition i a basic analysis of the concentration [ppm} of gases wit
|leok at refathve concentrations and ratios (e.g., gas wetness). RSK-175 Eives us an

calculaticns (2 give the total dissolved a5 of gach species in the water sample {mgfLl. Why one or the other? Gas compasition gives us a quick, genera
' exact total of gas present in the sample (headspace and dissalved in the wiater|. Questions? Glve ud & call at 303-531-2030.
" Rush snd Expedited Rush turnaround time anahysis will incer additional costs at 2x and 3% the standard turnaround time pricing.
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